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PREFACE  BY  THE  TRANSLATOR  AND 

EDITOR. 


In  tmdertaking  the  arduous  task  of  translating  and  editing  tlic   Trait^  d 

mid  by  a  desire  to  fill  avoid  in  medical  literatui-e  which  has  always 
raited,  s'o  far  as  the  English  language  is  concerned.  There  has  been  no 
complete  treatise  on  the  anatomy  of  the  domesticated  animals,  and  the 
absence  of  such  a  work  has  exerted  a  serious  influence  on  the  progress  of 
veterinary  science,  and  doubtless  proved  more  or  less  of  a  loss  to  the 

community  at  large.  '  j?  ■™„i 

The  only  text  book  to  which  the  student  or  practitioner  of  animal 
medicine  could  until  recently  refer,  has  been  that  on  the  anatomy  of  the 
Horse  written  by  the  late  distinguished  army  veterinary  surgeon,  William 
Percivall,  more  than  forty  years  ago:  a  book  which,  though  in  every  way 
creditable  to  its  author,  was  notoriously  incomplete,  even  as  regards  the 
anatomy  of  the  only  animal  it  treated  of,  and  was  without  illustrations, 
serious  attempt  has  been  made  to  teach  the  structure  of  the  other  useful 
creatures  domesticated  by  man,  valuable  though  many  of  them  are  ;  and 
the  student  who  was  anxious  to  acquire  this  knowledge  had  no  guide  to 
lead  or  instruct  him.    At  college,  this  loss  may  not  have  been  so  severely 
felt  as  when,  having  graduated,  he  entered  on  the  practice  of  his  profession ; 
and  if  the  experience  of  veterinary  surgeons  in  general  has  been  like  my 
own,  they  will  be  ready  to  testify  to  the  almost  daily  regret  they  felt 
at  the  very  meagre  notions  of  anatomy  they  possessed,  and  the  benefit  a 
complete  and  trustworthy  manual  would  confer. 

My  professional  avocations  in  the  army  would  not  permit  me  to  make 
the  necessary  dissections  for  the  production  of  such  a^  work  :  and  indeed 
80  many  classical  and  standard  treatises  on  the  subject  have  appeared, 
during  this  century,  on  the  Continent,  and  notably  in  France  and  Germany, 
that  it  would  seem  a  mere  waste  of  time  and  labour  to  attempt  a  task  which 
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has  beou  already  so  thoroughly  accomplished  by  very  zealous  aud  i)ro- 
ficient  anatomists. 

In  selecting  for  translation  the  present  treatise  in  preference  to  other 
works  which  are  justly  held  in  high  estimation,  I  was  influenced  not  only 
by  the  knowledge  that  it  was  written  by  one  of  the  most  talented  com- 
pai-ative  anatomists  aud  physiologists  of  the  day,  but  by  the  ability  and 
originality  which  are  so  conspicuous  in  every  page.  I  was  also  aware 
that,  for  more  than  a  century,  the  French  veterinary  schools  have  been 
celebriitvd  for  the  careful  and  thorough  manner  in  which  anatomy  has  been 
taught  by  most  efficient  teachers,  who  are  all  selected  by  open  com- 
petition ;  and  that  Professor  Chauveau's  book  was  the  approved  dissection 
manual  of  these  and  other  Continental  schools. 

Excellent  as  was  the  first  edition  of  the  work,  the  second  is  still  more 
complete ;  indeed  it  may  be  said  to  be  almost  a  new  book,  owing  to  the 
assistance  afibrded  by  M.  Arloing,  an  anatomist  who  promises  to  assume  a 
high  rank  in  his  profession. 

The  French  treatise  is  illustrated  by  three  hundred  and  sixty-eight  wood- 
cuts, but  for  several  reasons  it  was  deemed  advisable  to  select  only  one 
hundred  and  seventy-three  from  this  number  :  those  rejected  being  chiefly 
human  figures,  and  either  far  larger  than  was  necessary  or  compatible  with 
the  space  at  disposal,  or  not  so  well  suited  for  such  a  work  as  I  was 
intent  on  producing.  Nearly  sixty  original  figures  have  been  added  to  those 
selected;  and  through  the  courtesy  and  liberality  of  Messrs.  J.  and  A. 
Churchill,  the  total  number  has  been  increased  to  four  hundred  and  fifty. 
The  profuseness  and  general  excellence  of  these  di-awings,  and  their  great 
accuracy,  will,  it  is  hoped,  materially  lessen  the  fatigue  and  time  demanded 
for  the  study  of  this  most  important  subject,  and  prove  valuable  for  reference 
to  the  operator  or  busy  practitioner. 

No  labour  or  pains  have  been  spared  to  make  the  work  the  most  complete 
and  useful  of  any  that  has  been  produced.  The  best  treatises  in  German, 
French,  and  Italian  have  been  consulted  in  editing  it,  and  when  necessary, 
I  have  added  to  the  descriptions.  These  additions  are  contained  within 
brackets,  thus  (  ).  As  my  task  has  been  accomplished  without  any 
aid,  I  assume  the  entii-e  responsibility  for  any  errors  of  omission  or 
commission  that  may  exist ;  my  aim  being  to  furnish  what  has  been  an 
urgent  desideratum  for  very  many  years — a  complete  dissection  manual  for 
the  student  of  veterinary  science,  a  book  of  reference  for  the  veterinary 
surgeon,  and  a  work  that  might  be  available  for  the  zoologist,  comparative 
anatomist,  ethnologist,  and  medical  practitioner.  I  have  for  a  long  time 
believed  that  the  two  branches  of  medicine — human  aud  animal — should  be 
more  closely  allied  than  they  are  at  present,  and  that  this  alliance  can  only 
be  efiected  by  a  mutual  study  aud  recognition  of  the  facts  which  prove  that 
the  two  are  really  one — wide  apart  though  they  have  hitherto  been  kept 
in  this  country— and  that  each  is  capable  of  conferring  on  the  other  great 
and  lasting  benefits.    Hence  my  retaining  what  constitutes  a  new  feature 
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in  tlie  second  edition  of  Chauveau's  treatise-tlie  comparison  of  the  organs 
of  Max  with  those  of  Animals.  .  xi 

I  have  omitted  from  the  translation  the  references  made  to  the  Dro- 
medary and  Babbit;  these  animals  seldom,  if  ever,  coming  under  the  notice 
of  the  comparative  pathologist  in  this  country. 

My  grateful  acknowledgments  are  due  to  my  friend  and  colleague, 
Professor  Chauveau,  for  the  great  courtesy  with  which  he  not  only  sanc- 
tioned the  translation  now  before  the  public,  but  offered  to  supply  me  with 
the  proof  sheets  of  the  new  edition  as  it  passed  through  the  press. 

To  the  numerous  professional  friends  who  pressed  upon  me  the  necessity, 
of  making  such  an  extensive  sacrifice  of  my  few  leisure  hours,  by  under- 
takincr  a  work  of  this  magnitude,  I  have  to  express  my  deep  regret  at  the 
delay  which  has  occured  in  its  appearance.  The  fault  was  not  mine  :  but  for 
the  disturbance  and  abeyance  of  aU  business,  save  that  of  slaughter,  m  and 
around  Paris  while  the  book  was  in  com-se  of  publication,  my  task  must 
have  been  achieved  nearly  two  years  ago. 

I  may  assure  them,  however,  that  the  delay  has  been  rather  beneficial 
than  otherwise;  as  it  has  allowed  me  to  give  more  time  to  perfect  what 
might,  under  other  circumstances,  have  been  less  complete  and  satisfactory. 

GEOEGE  FLEMING. 


Brompton  Barracks,  Chatham. 
February,  1873. 


PRBFAOB  TO  THE  FIRST  EDITION. 


To  present  in  a  concise  and  complete  form  an  exact  description  of  tlie 
anatomical  machinery  of  wMcli  the  bodies  of  onr  domesticated  animals  are 
composed,  has  been  oxir  aim  in  writing  the  book  now  offered  for  pnblic 

appreciation.  i      •  4.1 

We  have  sought  for  concision,  not  only  in  language,  but  also  m  the 
choice  of  facts  and  ideas,  with  a  kind  of  stubbornness.  In  imposing  on 
ourselves  this  condition,  we  believe  we  Lave  rendered  a  service  to  those 
who  may  have  recourse  to  tbe  book,  in  economising  their  time.  In  an  age 
of  progress  like  the  present,  when  the  sciences  are  becoming  multiplied  and 
developed,  and  wben  the  human  mind,  seized  by  the  fever  of  production, 
gives  forth  every  day  books  consecrated  to  the  study  of  these  sciences,  there 
is  scarcely  leisui-e  to  read  and  to  learn.  It  is,  therefore,  the  duty  of  a 
writer  to  be  brief.  If  he  loads  bis  book  with  puerile  details ;  if  be  says 
that  which  may  easily  be  divined  by  his  reader ;  and  if  he  describes  facts 
and  ideas  too  redundantly ;  will  he  have  attained  the  wished-for  perfection 
—in  a  word,  will  he  be  complete?  No,  he  will  be  tedious:  a  serious 
inconvenience,  which  neither  elegance,  warmth,  nor  brilliancy  of  style  will 
always  excuse  when  met  with  in  a  didactic  work,  and  especially  in  an 
elementary  treatise. 

No  effort  has  been  spared  to  achieve  exactitude— the  primary  desideratum 
in  sucb  a  work  as  tbis ;  neither  have  evenings  spent  in  bibliographic  re- 
searches, nor  fatigue  in  the  dissecting-room  been  considered.  All  published 
writings  on  animal  organisation,  general  treatises,  special  manuals,  mono- 
graphs, and  articles  in  periodicals  have  been  read  and  interrogated.  But  we 
have  more  particularly  sougbt  for  information  from  Nature — that  certain 
and  infallible  guide,  always  wise,  even  in  her  diversities ;  we  have  consulted 
her,  scalpel  in  hand,  with  a  perseverance  that  nothing  could  repel.  Animals 
of  every  kind  were  had  recourse  to,  and  we  have  largely  profited  by  the 
immense  resol^rces  which  our  position  as  principal  of  anatomical  teaching, 
in  the  Imperial  Veterinary  School  has  placed  at  our  disposal. 
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It  was  not  enough  that  we  should  be  correct,  that  we  should  faithfully 
describe  the  organs  of  the  animal  economy.  It  was  desirable  that  the  truth  i 
might  be  presented  from  a  high  i)hilosophical  point  of  view — one  that 
should  rise  above  details.  It  is  necessary  in  a  book,  and  especially  in  one 
on  anatomy,  that  there  should  be  a  salient  idea  which  might  indicate 
its  purpose  and  originality,  and  distinguish  it  as  something  more  than  a 
mere  arid  catalogue,  by  unifying  the  thousand  different  objects  of  which 
it  treats.  In  support  of  this,  we  would  ask  permission  to  explain,  in  a  few 
words,  the  idea  that  presided  in  the  construction  of  oui'  work. 

Among  the  beings  or  objects  composing  the  natural  world,  animals  are 
distinguished  by  diversity  in  size  and  external  conformation.  Is  this 
diversity  repeated  in  their  internal  structm-e  ?  When  order  and  simplicity 
prevail  everywhere  else  in  nature,  should  we  expect  to  find  disorder  and 
complication  there,  or  look  for  as  many  different  organisations  as  there  are 
particular  species  ?  To  state  these  questions,  and  to  resolve  them  in  the 
affirmative,  would  be  to  insult  the  wisdom  of  the  Creator.  The  early 
naturalists,  guided  by  instinct  rather  than  knowledge,  admired  a  certain 
uniformity  in  the  composition  of  animals. 

It  was  a  good  inspiration,  which  threatened  to  become  effaced  at  the 
period  when  anatomical  science,  diffused  and  cultivated  everywhere  with  the 
most  laudable  eagerness,  daily  discovered  the  secrets  of  the  organisation  of 
new  species.  Without  a  guide  in  the  search  for  analogies,  struck  with  the 
apparent  differences  their  scalpel  exposed  every  moment,  the  anatomists  of 
that  epoch  neglected  to  compare  the  diverse  animals.  In  presence  of  a  new 
form  of  organs,  they  beKeved  in  the  existence  of  a  new  instrument,  and 
created  a  new  name  to  designate  it.  Then  was  human  anatomy,  and  that  of 
the  Horse,  Ox,  etc.,  established ;  monographs  became  multiiilied ;  as  the 
different  opinions  increased,  so  there  was  the  greater  need  for  a  bond  to 
unite  these  incongruous  materials ;  confusion  commenced,  and  chaos  was 
about  to  appear ;  and  the  principle  of  analogies  was  on  the  point  of  being 
buried  beneath  the  ruins  of  science. 

Happily,  two  men  appeared,  men  of  genius,  who  were  the  glory  of 
France — G.  Cuvier  and  Etienne  Geoffi-oy  Saint-Hilaire ;  two  names  which 
will  be  for  ever  illustrious,  and  which  we  love  to  imite  as  the  expression 
of  one  and  the  same  symbol. 

The  first,  after  immense  researches,  ventured  to  compai'e  the  innu- 
merable species  in  the  animal  kingdom  with  each  other;  he  seized  their 
general  characters — the  analogies  which  allied  them  to  one  another ;  he 
weighed  these  analogies,  contrasted  them  with  the  dissimilarities,  and 
established  among  them  different  kinds  and  different  degi-ees ;  and  in  this 
way  was  he  able  to  form  natural  groups,  themselves  subdivided  into  several 
categories  in  which  individuals  were  gathered  together  according  to  their 
analogies  and  affinities.  Then  the  chaos  was  swept  away,  light  appeared, 
and  the  field  of  science  was  no  longer  obscured ;  comparative  anatomy  was 
created  in  all  its  branches,  and  the  structure  of  the  animal  kingdom  was 
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brouglit  within  those  laws  of  tmifomity  which  shine  throughout  the  other 

'"i:";nt-Hilaire  followed  Cuvier  over  tl.e  san^e  ground  More 
exclu  ive  L  Cuvier,  he  entirely  negleeted  the  differontxal  characters,  and 
aUowed  himself  to  he  governed  by  the  consideration  of;«««-^l7<^-^^^^e 
e  pe  k  1^  pursued  the  discovery  of  a  fixed  rule  for  gmdance  m  the  search 
2?  these  resemblances-a  difficult  task,  and  a  dangerous  reef,  upon 
tvSch  the  sagacity  of  his  illustrious  rival  was  stranded.    To  be  more 
than  Cuvier,  and  the  better  to  grasp  Hs  sub  ect  he  restrxcted  the 
fpe  of  his  observations,  confining  himself  more  partxcularly  to  the  class  o 
vertebrata  in  order  to  solve  the  exxigma  whose  answer  he  sought     At  last 
L  foxxnd  it,  and  made  it  known  to  us  in  those  xnemorable  though  abstruse 
pages,  in  which  the  meaning  is  often  obscux-e  and  Ixxdden,  but  wh  ch 
coJtaix,  nevertheless,  magnificent  hymns  chanted  to  the  honoux-^of  the 
Creator     The  shape  and  functions  of  organs,  he  says,  do  not  offer  any 
stabiUty   only  their  relations  are  invariable;  these  alone  cannot  gxve 
deceptive  indications  in  the  comparison  of  the  vital  instrunients     He  thus 
founded  his  great  principle  of  connections,  firmly  establxshed  xts  value, 
fortified  it  by  accessory  principles,  and  held  it  up  to  the  generatxons  to 
come  as  a  compass,  a  succourable  beacon-light,  under  whose  protection  they 
mi-ht  proceed  to  the  conquest  of  analogies  with  confidence  and  securxty. 
Th°en  was  the  philosophical   sentiment   decidedly  introduced  xnto  the 
researches  in  orgaxxisation,  and  anatomy  became  a  veritable  scxence. 

Enthusiastically  admiring  these  two  great  masters,  we  glory  xn  be- 
lonc.in«  to  their  school;  it  is,  therefore,  enough  to  say  that  the  prevailxng 
ide^in  our  work  has  been  inspired  by  thexx-  labours.  Thus,  in  descrxbxng 
the  organs  in  the  somewhat  numerous  species  of  animals  treated  of, 
and  noting  their  difi-erential  characters,  we  have  always  endeavoured  to 
demonstrate  their  analogies. 

The  hopes  that  Geoftroy  Saint-Hilaire  entertained  for  the  future  of 
philosophical  anatomy  have  not  been  entirely  realised.  Natixralists,  it  is 
true,  have  always  cultivated  this  admirable  science ;  Lecoq  has  preserved 
its  traditions  at  the  Lyons  Veterinary  School,  in  his  simple,  lucid,  and 
elevated  teaching ;  and  at  Toulouse,  an  able  and  learned  professor,  Lavocat, 
has  coxxrageously  hoisted  his  flag.  But  everywhere  else,  and  particxxlarly  in 
the  Medical  Schools,  has  not  anatomy  remained  essentially  monographic 
and  purely  surgical?  And  many  medical  men  and  veterinary  surgeons,  only 
looking  at  the  practical  side  of  this  science,  and  full  of  defiance  with 
respect  to  specidative  theories,  will  perhaps  give  us  no  credit  for  our  efforts 
in  bringing  the  anatomy  of  aiximals  into  philosophical  courses.  To  these 
we  have  nothing  to  say ;  if  they  do  not  see  how  much  science  is  developed 
and  becomes  comprehensible  with  such  elements;  if  they  cannot  under- 
stand all  that  is  noble  and  usofixl  in  these  generalising  views ;  and  if  they 
do  not  feel  elevated  sentiments  revolve  in  their  mixxd  in  presence  of  the 
simplicity  of  Nature's  laws,  it  is  because  their  thoughts  ax'C  not  in  unison 
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with  oTira,  and  we  carefully  abstain  from  engaging  in  a  sterile  discussion 
with  them. 

Such  is  our  jilau  :  have  we  executed  it  in  a  satisfactory  manner  ?  We 
have  not  deluded  ourselves  with  regard  to  oui-  strength,  and  willingly 
acknowledge  that  many  resources  and  many  qualities  have  failed  us  in 
carrying  the  cnterjjrise  to  a  favourable  termination  ;  therefore  we  hoi)e  to 
be  indulgently  judged. 

If  we  have  succeeded  in  facilitating  the  study  of  so  important  a  subject 
as  anatomy  for  the  pupils  of  the  veterinary  schools  ;  if  our  book  becomes,  in 
the  hands  of  practitioners,  a  useful  surgical  guide ;  if,  lastly,  medical  men 
and  naturalists  find  that  it  will  assist  them  in  theii-  researches  in  com- 
parative anatomy,  our  object  will  have  been  attained,  and  we  shall  have 
received  the  best  recompense  which  the  honest  writer  can  hope  to  obtain. 

Before  terminating,  a  sentiment  of  justice  and  recognition  again  brings 
tlie  honourable  name  of  M.  Leeoq  to  our  pen ;  the  idea  of  this  book  \ 
conceived  at  his  lectures,  and  it  is  from  these  lectures  that  we  liave  derived 
the^  major  part  of  oui-  materials ;  it  was  to  satisfy  the  most  imperious 
desire  of  our  heart  and  conscience  that  we  offered  to  dedicate  this  first 
attempt  to  him.    Could  it  be  better  placed  than  under  his  patronage  ? 

We  have  also  willingly  joined  to  his  name  that  of  M.  H.  Bouley,  that 
eminent  and  devoted  master,  to  whose  advice  we  owe  so  much,  and  who  has 
evinced  the  liveliest  solicitude  for  us  in  circumstances  which  we  can  never 
forget.  May  he  deign  to  accept  this  homage  as  the  expression  of  our 
sincere  recognition. 

We  have  found  in  the  obligingness  and  intelligence  of  M.  Eodet  a  very 
efficacious  aid ;  he  will  permit  us  to  tender  all  our  gratitude. 

We  have  frequently  put  the  complaisance  of  the  students  around  us  to  a 
severe  test ;  but  they  have  never  failed,  and  we  are  gratified  in  being  able  to 
thank  them  most  cordially.  We  especially  mention  the  name  of  M.  Violet, 
whose  intelligent  zeal  has  spared  us  much  toil  in  the  difficult  task  imposed 
uj)on  UR. 

A.  Chauveau. 

Lyoks, 
September  30,  1854. 


PEEFACB  TO  THE  SECOND  EDITION. 


CiECUMSTANCES  independent  of  my  will  have  prevented  me  from  publishing 
the  Second  Edition  of  my  '  Treatise  on  Anatomy '  earlier.  Those  to  whom 
the  work  is  addressed  will  have  lost  nothing  by  the  delay,  as  it  has  allowed 
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Lyons, 
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P.  3,  11  lines  from  bottom,  for  endogeneous,  write  endogenous. 
P.  158,  line  27,  for  most  prevalent,  write  very  prevalent. 
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THE  COMPABATIYE  ANATOMY 


OF  THE 


DOMESTICATED  ANIMALS. 


GENEEAL  CONSIDERATIONS. 

DEFINITION  AND  DIVISIONS  OF  ANATOMY. 

Anatomy  is  the  science  of  organisation ;  it  studies  the  structure  of 
animated  beings  when  these  have  been  deprived  of  life.  It  comprises  two 
grand  divisions :  physiological  anatomy,  which  describes  healthy  organs,  and 
pathological  anatomy,  whose  object  is  the  description  of  diseased  organs. 

Physiological  anatomy,  in  its  turn,  embraces  : — 

1.  General  anatomy,  which  is  occupied  with  the  analogous  matters  or 
tissues  of  the  animal  body,  with  regard  to  their  texture,  and  their  physical, 
chemical,  and  physiological  properties,  ii-respective  of  the  organs  in  which 
these  tissues  exist.  The  particular  study  of  the  anatomical  elements 
entering  into  the  composition  of  the  tissues  is  named  histology. 

2.  Descriptive  anatomy,  which  studies  the  situation,  form,  and  relation 
of  organs,  as  well  as  the  relative  arrangement  of  the  various  tissues 
composing  them,  with  the  exception  of  the  structure  and  properties  of  these 
tissues. 

If  this  study  be  devoted  to  a  single  species,  it  is  designated  special 
anatomy.  Example  :  human  anatomy,  or  anthropotomy  ;  the  anatomy  of  the 
Horse,  or  hippotomy. 

When  descriptive  anatomy  embraces  the  study  of  the  organisation  of  the 
entire  animal  kingdom,  and  examines  the  differences  which  characterise  the 
same  organ  or  the  same  series  of  organs  in  each  class,  family,  genus,  or 
species,  it  is  named  comparative  anatomy.  Restricted  to  the  domesticated 
animals,  this  study  constitutes  veterinary  anatomy. 

Philosophical  or  transcendental  anatomy  differs  from  comparative  anatomy, 
inasmuch  as  it  indicates  the  analogies  of  organs  or  apparatus,  in  order  to 
exliibit  the  simplicity  of  Nature's  plan  in  tlie  general  laws  of  organisation. 

Finally,  if  descriptive  anatomy  is  limited  to  denoting  the  relations 
existing  between  the  various  organs  of  a  region,  particularly  with  a  view  to 
the  performance  of  operations  and  the  diagnosis  of  external  diseases  it  takes 
the  names  of  topograpihical,  regional,  or  surgical  anatomy. 
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GENERAL  CONSIDERATIONS. 


ENUMERATION  AND  OLASSiriOATION  OF  THE  SPECIES  OF  DOMESTICATED 

ANIMALS. 

The  object  of  this  book  is  the  study  of  veterinary  anatomy.  The 
animals  of  "which  it  treats  belong  to  the  mammiferous  class  and  to  that  of 

birds.  . 

The  domesticated  mammals  of  our  regions  have  their  representatives  m 
a  large  nimiber  of  orders.    Thus,  we  find  among  them  :— 

1.  Of  the  carnivora,  the  Dog  and  Cat; 

2.  A  rodent,  the  Babbit ; 

3.  A  pachyderm,  the  Pig  ; 

4.  Of  solipeds,  the  Horse  and  Ass  ;  the  produce  of  the  male  ass  with 

the  mare,  i.e.,  the  Mule,  and  that  of  the  horse  with  the  female  ass, 
known  by  the  name  of  Hinny ; 

5.  Of  ruminants,  the  Ox,  Sheep,  and  Goat. 

With  regard  to  poultry,  they  range  themselves  :— 

1.  In  the  gallinaceous  order,  the  genera  to  which  the  common  fowl, 

guinea  fowl,  turhey,  and  pig  eo7i  belong  ; 

2.  In  the  order  of  palmipeds,  the  geese  and  ducJcs. 

Girard  has  proposed  a  special  classification  for  the  domesticated  mammals, 
based  noon  the  number  of  digits  terminating  each  of  their  limbs,  and  has 
defined  four  categories :  the  fii-st  comprises  the  horse,  ass,  mule,  and  hmny 
which  take  the  name  of  monodacf//Zes,  because  their  digital  region  is  composed 
of  a  sinf^le  di^it ;  in  the  second,  under  the  denomination  of  didaetyles  or 
hisulcate*' animals,  those  with  two  digits,  such  as  the  ox,  sheep,  and  goat ;  m 
the  third,  or  regular  tetradactyles,  is  found  ranged  the  pig,  each  of  whose 
limbs  shows  four  digits;  lastly,  the  dog  and  cat,  which  most  fi-equently 
have  four  digits  on  the  posterior  members  and  five  on  the  anterior  ones,  and 
form  the  class  of  irregular  tetradactyles. 

This  nomenclature  will  not  be  followed  here,  as  it  is  opposed  to  the  general 
laws  of  organisation  ;  philosophical  anatomy  has,  in  fact,  demonstrated  that 
there  are  ?eally  no  veritable  monodactyles,  didaetyles,  etc.,  aU  are  materially 
or  virtually  pentadactyles.  It  is  therefore  considered  better  to  keep  to  the 
classification  established  by  zoologists,  because  it  prevents  confusion  m 
scientific  language,  which  should  always  be  the  same  for  everyone  engaged 
in  the  study  of  anatomy.  _  ....       ,     .  j-fc 

The  regimen  and  habits  of  the  domesticated  animals  bring  about  difler- 
ences  in  their  organisation  which  appear  very  great  at  first  sight,  though  m 
reality  they  are  not  so  profound  as  they  seem.  . 

In  order  to  study  the  descriptive  anatomy  of  all  these  animals,  we  will 
not  pass  them  in  review,  one  after  another,  giving  for  each  the  descnption 
of  every  organ;  but  shall  take  a  type,  which  will  most  frequently  be 
?he  Ho4,  and  briefly  compare  all  the  others  with  it  In  the  majority  of 
casef  we  will  describe,  without  leaving  the  Horse,  all  he  organs  of  an 
apSahis  •  afterwards  the  same  organs  in  the  other  species  will  be  studied 
i^^nie  order.  In  this  comparison,  the  anima  s  will  be  generaUy  classed 
according  to  their  domestic  value ;  though  exceptions  w.il  be  made  to  the 
XwlS?h  has  been  instituted  by  our  predecessors,  whenever  any  advantage 
in  point  of  concision  or  perspicuity  is  likely  to  be  obtamcd. 
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■  GENERAL    IDEA    OF    THE    ORGANISATION    OF  ANIMALS. 

Order  folloioed  in  studying  the  Various  Apparatus. 
■     The  bodies  of  animals,  formed  of  organised  matter,  contain  fluids  and 

^'^'^^The  fluids  are  very  abundant  in  the  animal  economy;  not  only  do  they 
•fill  certain  vessels  constructed  for  them,  but  they  also  impregnate  all  the 
solid  parts  of  the  body.  Their  importance  is  very  great,  for  without  them 
the  organic  solids  would  perish ;  an  element  deprived  of  humidity  is  an 
element  deprived  of  life. 

Fluids  vary  in  their  nature  and  composition.  Apart  fi-om  those  that 
the  solids  imbibe,  there  is  not  one  which  is  completely  amorphous.  In  the 
midst  of  a  liquid  holding  organised  matter  in  solution  there  are  always 
elements  which  will  be  referred  to  hereafter.  Examples  :  the  blood  and  lymj)h. 

In  studying  the  organic  solids,  we  will  proceed  from  the  simple  to  the 
comiDlicated. 

Elements. — Solid  organised  matter  presents  itself  in  the  form  of  more  or 
less  voluminous  particles,  in  every  instance  invisible  to  the  naked  eye,  and 
named  the  anatomical  elements.  They  may  be  reduced  to  three  principal : 
the  granule,  cell,  and  fibre. 

Granules. — These  are  the  smallest  known  elements.  They  may  be  held 
in  suspension  in  animal  fluids,  remain  free  among  the  other  elements,  or  be 
enclosed  in  the  interior  of  cells.  Their  nature  is  not  always  the  same  : 
they  are  proteic  or  fatty.  They  are  called  pigmentary  when  they  exhibit 
a  brown  colour. 

Cells. — The  cell  is  pre-eminently  the  anatomical  element. 

It  may  be  represented  to  the  mind  as  a  microscopic  collection  of  a 
nitrogenous  substance,  viscid  or  slightly  granular,  and  endowed  with  extreme 
vitality.  Frequently  in  the  midst  of  this  protoplasm  (for  so  it  has  been 
called),  there  is  perceived  a  nucleus  provided  with  a  nucleolus,  and  at  its 
periphery  an  enveloping  membrane  is  discovered.  It  must  not  be  forgotten 
that  this  membrane,  and  even  the  nucleus,  is  necessarily  a  constituent  portion 
of  the  cell. 

The  cell  lives  like  an  entire  organism  :  it  feeds,  grows,  multiplies, 
absorbs,  secretes,  moves,  etc.  It  behaves  like  a  complete  animal,  though  it 
be  a  microscopic  one. 

The  form  of  the  cell  varies  greatly,  as  does  its  volume  and  its  nature. 
It  has  therefore  received  various  names. 

There  are  round,  polyhedral,  fusiform,  stellate,  and  other  shaped  cells. 
Some  have  a  diameter  of  l-12000th  part  of  an  inch,  while  others  are  l-2000th 
part.  Cells  multiply  in  various  ways :  1st,  by  the  division  of  the  nucleus 
and  segmentation  of  the  protoplasm  in  the  interior  of  the  enveloping 
I  membrane  (endogeneous  multiplication);  2nd,  by  constriction,  the  division 
of  the  nucleus,  protoplasm,  and  enveloping  membrane  (fissiparous  midtipli- 
cation) ;  3rd,  by  a  kind  of  bulging  or  swelling  of  the  enveloping  membrane, 
and  strangulation  and  separation  of  the  enlargement  thus  formed 
{gemmation). 

A  large  number  of  cells  only  temporarily  remain  in  this  condition.  Ii( 
consequence  of  modifications  that  cannot  be  referred  to  here,  they  aro  con- 
verted into  fibrillsB  or  other  elements,  in  which  it  is  difficult  to  recognise 
them. 

Others  maintain  the  cellular  form :  then  they  are  developed,  live  and 
die  in  several  ways.    Sometimes  they  are  worn  by  tlio  contact  of  foreign 
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bodies,  as  on  tlie  siu-face  of  tlio  skin  ;  at  other  times  they  become  dissolved, 
as  in  some  glands ;  finally,  at  other  periods  they  submit  to  fatty  degeneration, 
which  gradually  brings  about  their  complete  destruction. 

The  permanent  cells  have  been  arranged  according  to  the  following 
denominations  : — - 

1.  Ilcematies  or  red  globules,  which  are  found  in  a  state  of  suspension 

in  the  blood ;  they  are  round  or  elliptical. 

2.  Leucocytes,  or  loMte  globules,  which  float  in  the  blood,  lymph,  and  chyle. 

3.  Connective  cells,  comprising  the  connective  cell  properly  so-called, 

the  plasmatic  coll,  and  the  adipose  cell. 

4.  Medullary  cells,  forming  the  principal  elements  of  the  marrow  of 

bones  (myeloplaxes  and  medullo-cells). 

5.  Contractile  cells,  which  constitute  the  basis  of  muscular  tissue. 

6.  Nerve  cells,  met  with  in  the  cerebro-spinal  centres  and  the  ganglia 

of  the  cerebro-spinal  and  sympathetic  systems. 

7.  Epithelial  cells,  comprising  the  epithelial  cells  properly  called 

situated  on  the  surface  of  the  skin  and  mucous  membranes,  and 
the  glandular  cells. 
Fibres  —A.  fibre  is  an  elongated  anatomical  element,  of  variable  dimensions 
and  composition.    It  may  be  very  fine  and  represented  by  a  single  line,  or 
thicker  and  marked  by  two  lines  more  or  less  apart  from  one  anotJier.  It 
is  homogeneous  throughout,  or  the  contents  are  distinct  from  the  envelope. 

The  vitality  of  fibres  is  not  to  be  compared  with  that  of  ceUs ;  after  tliey 
are  formed,  they  can  only  be  nourished,  and  cannot  multiply  of  themselves. 
In  the  animal  economy  four  kinds  of  fibres  are  distinguished  :-the  connective 
fibre,  elastic  fibre,  wMSCular  fibre,  &nd  nervous  {or  nerve)  fibre.  ,  • 

TissuES.-The  elements  that  have  now  been  rapidly  described,  in 
becoming  united  and  grouped  in  different  fashions,  form  the  tissues 

Somf  tissues  are  composed  of  one  kind  of  element ;  tliese  are  the  simple 
tissues.    Example :— The  epithelium.  i 

The  maiority,  however;  are  formed  by  the  union  of  several  different 
elements  :  these  are  the  composite  tissues.    Example  j-^^^J^f  .  jf .^"^ 

It  is  also  remarked  that  there  are  tissues  m  which  fTr.Vp 
intercellular  substance,  and  others  in  which  this  is  absent.  Jhe  lattei  are 
few  in  number,  for  the  vessels  and  nerves  may,  m  certain  tissues,  be 
considered  as  intercellular  substance.  .  ,    •    ,    i,  ,„„w=  .^•f 

The  anatomical,  physico-chemical,  and  physiological  characters  of  the 
tissues  repeat,  as  might  easHy  be  inferred,  the  anatomical,  physico-chemical, 
and  physiological  properties  of  the  elements  entering  into  their  formation 

Only  foifr  fundamental  tissues  are  recognised,  basing  them  on  the 
morphological,  chemical,  and  physiological  characters  of  the  elemcxts. 

In  the  first  place,  the  tissue  of  the  conjivactival  substance  should  be  noticed  ; 
this  in  consequence  of  some  differential  characters,  may  be  divided  into  :— 
tlatZlslZ,  conjunctival  (or  connective)  tissue,  carlilaginous  tmue,  and  bo.y 

''%ien  comes  the  cellular  tissue,  formed  entirely  of  persistent  cells.  It 
rnmnrises  the  epithelial  tissue  and  the  glandular  tissue. 

Sie  colls  of  the  epithelial  tissue  may  affect  different  ™g;^";^- 
they  ai^  disposed  in  aiingle  row,  there  results  a  ^^f^J^ 
are  superpoied  it  is  a  stratified  cpitlie^  um.^  ^'r?'T,,lr.t',/cX,Sr/cn^^ 
cells  of  the  superficial  layer,  the  epitheUum    J'^^^'^™  -P^^^'"^"^^ 
or  spherical.    In  certain  points,  these  superficial  cells 
vibratilo  filaments ;  they  are  then  designated  vibratih  (or  cihaied)  cintlulnm. 
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In  tlie  third  place,  is  the  muscular  tissue,  which  may  be  divided  iuto 
striated  and  non-striated  (or  striped,  and  non-striped  or  smooth)  fibres. 

Lastly  comes  the  nervous  tissue,  which  otlers  two  aspects :  the  white  and 
grey  substance.  The  fii'st  is  entii-ely  formed  by  nerve  fibres,  and  the  second 
by  fibres  and  nerve  cells. 

Organs. — The  term  organ  is  given  to  an  agglomeration  of  tissues 
possessing  a  determinate  form,  and  having  a  function  to  fulfil.  Organs  are 
therefore  "composed  of  tissues,  as  the  tissues  themselves  are  constituted  hy 
anatomical  elements. 

All  animal  organs  are  enclosed  between  two  membranes  named  limitary 
or  tegumentary  memhranes,  which  are  continuous  with  one  another  at  the 
margin  of  the  uatm-al  openings.  These  are  the  skin  and  the  mucous 
membranes,  in  whose  composition  is  included  a  layer  of  connective  tissue 
covered  by  an  epithelium.  _ 

Organs  are  distiuguished  into  those  which  are  solid,  and  those  which  are 
hollow. 

Among  the  first,  a  certain  number  act  as  supports  :  such  are  the  organs 
formed  by  the  connective  tissue,  and  particularly  the  cartilages  and  bones. 

Others  are  destined  to  produce  movements  :  these  are  the  two  kinds  of 
muscles.  The  action  of  the  muscles  is  communicated  directly  to  the  organs 
that  are  to  be  moved,  or  it  is  transmitted  through  the  medium  of  other 
organs,  such  as  the  tendons  and  aponeuroses. 

The  central  nervous  organs,  nerves  properly  so  called,  and  the  vascular 
glands,  belong  to  this  group  of  solid  organs. 

With  regard  to  the  hollow  organs,  they  are  everywhere  covered  by  the 
internal,  tegumentary,  or  mucous  membrane.  Examples  : — the  lungs  and 
stomach.  There  must  also  be  included  the  vessels  formed  by  elastic  and 
contractile  membranes  arranged  as  canals,  in  which  tlie  blood  and  lymph 
circulate ;  and,  lastly,  the  serous  membranes,  which  line  the  interior  of  the 
splanchnic  cavities,  and  cover  the  surface  of  the  organs  contained  in  them. 

Appakatus. — Organs  are  very  numerous  in  the  animal  economy,  and  in 
order  to  study  them  profitably  it  is  necessary  to  classify  them  in  a  methodi- 
cal manner,  according  to  their  physiological  affinities.  Consequently,  there 
have  been  collected  into  a  single  category  all  those  organs  which  are  destined 
to  achieve  the  same  physiological  finality,  and  to  such  a  group  has  been  given 
the  name  of  apparatus. 

An  apparatus  is,  then,  an  assemblage  of  all  those  organs  of  an  animal 
which  concur  to  the  same  end,  and  which  serve  for  the  accomplishment  of 
the  same  function. 

We  will  successively  describe,  in  the  following  order,  the  different  appa- 
ratus of  which  the  organism  is  composed  : — 

1.  Locomotory  Apparatus ; 

2.  Digestive  Apparatus  ; 

3.  Respiratory  Apj^ai-atus  ; 

4.  Urinary  Bepurative  Apparatus  ; 

5.  Circulatory  Apparatus; 

6.  Innervatory  Apparatus ; 

7.  Sensory  Apparatus ; 

8.  Generative  Apparatus ; 

_  This  description  will  bo  terminated  by  a  brief  exposition  of  the  evolution 
of  the  /cuius  and  its  a^iiJendaijes. 


[  «  ] 


BOOK  1. 
LocoMOTORY  Apparatus. 
The  locomotory  apparatus  is  composed  of  all  tLose  oi^ans  which  minister  to 
the  movements  an  animal  may  execute.  It  is  certainly  one  of  the  most  nn- 
!.nvffT?t  in  the  economy  from  the  number  and  volume  of  the  pieces  which 
tto  i  ^fo  Z^n^^  by  the  necessary  co-operation  that  it  affords  the 
other  apparatus  in  the  performance  of  the  physiological  acts  which  are 

'''l^is^cotSuted  of  two  kinds  of  organs;  the  lc.^es  and  muscle.  The 
hones  hard Tnd  resisting,  stony  in  appearance,  are  real  inert  levers,  joined  to 
S'other  by  firm  ancl  movable  aUiculations,  which  permit  then-  playing 
unon  each  other  with  the  greatest  facility,  at  the  same  time  maintaining 
them  in  the  r  relative  positions.    The  muscles,  grouped  around  the  bones 

ol^ans  Of  lo?omotion-the  powers  intended  to  move  the  bony  levers. 
We  will  treat  successively  of : — 

1  The  study  of  the  bones,  a  particular  branch  of  descriptive  anatomy 

which  has  received  the  name  of  osteology ; 

2  The  study  of  the  articulations,  or  arthrology  ; 
3"  The  study  of  the  muscles,  or  myology. 


FIKST  SECTION. 
The  Bones. 

CHAPTEE  1. 

THE  BONES  IN  GENERAL. 


properly  speaWn.,  •^^^^o^J\:^JZ' 
constitute  P™^  ^S^^^^^^^  cdiSce,  and  gives 

form  an  internal  fiamewoiii  wniLu  .avanta<^eous,  before  commencing 

it  its  general  form  and  f J\i%try'^^^^^  in  a  genei-al  manner, 

a  particular  description     ^jf  ,f  ,1  sMeton ;  2,  The  summary 

^^^Z^J^^^^^     ^«  ^^^^  ^  " 

prehend  the  details  of  the  special  descriptions. 
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Article  I. — The  Skeleton. 
The  whole  of  the  bones,  considered  in  their  natural  relations  to  each 
other,  constitute  the  siceleton.    In  order  to  j^rcpare  the  skeleton^  of  any 
iinimal,  it  is  sufficient  to  free  it  from  the  soft  parts  surrounding  it.  The 
skeleton  should  be  designated  natural,  ii  in  this  operation  the  ligaments 
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that  naturally  join  tbc  various  pieces  togetbcr  tiro  allowed  to  remain  ;  and 
artificial  if,  after  tlieso  ligaments  have  been  destroyed,  it  is  necessary  to 
replace  them  by  materials  foreign  to  organisation,  such  as  iron  or  brass 
wii-e. 

The  skeleton  is  divided  into  trunh  and  limbs. 

The  trunk  offers  for  consideration,  in  the  median  line,  the  spine  or 
vertebral  column,  a  flexible  stalk  measuring  the  entire  length  of  the  animal, 
and  composed  of  a  series  of  distinct  pieces  articulated  one  behind  the 
other.  Anteriorly,  this  stalk  supports  the  head,  a  pyramidal  protuberance 
which  itself  results  from  the  assemblage  of  a  large  number  of  bones. 
On  each  side  of  the  middle  portion  of  the  spine,  there  are  detached  bony 


Fig.  3. 
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arches  which  have  received  the  name  of  ribs,  and  which  rest,  directly 
or  indirectly,  by  their  inferior  extremities,  on  a  single  bone  called  the 
sternum.  These  bony  arches  in  this  way  circumscribe  the  thorax;  a 
spacious  cavity  destined  for  the  reception  of  the  principal  organs  of  re- 
spiration and  circulation. 

The  limbs,  four  in  number,  two  anterior  and  two  posterior,  are  the 
appendages  which  support  the  trunk.  Each  represents  a  column  divided 
into  several  rays  resting  upon  one  another,  and  generally  forming  more 
or  less  acute  angles.  The  anterior  limhs  are  each  divisible  into  four 
principal  regions  :  the  shoulder,  applied  against  the  front  part  of  the  thorax ; 
the  arm,  which  succeeds  the  shoulder ;  and  the  fore-arm  and  foot.  1  he 
,  posterior  limbs  also  comprise  four  regions :  the  haunch  or  pehis,  which 
articulates  witli  the  posterior  part  of  the  spine ;  and  the  thigh,  leg,  anil 
posterior  foot. 
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111  birds,  the  posterior  limbs  alone  assunio  the  function  of  columns 
,,f  support.'  The  anterior  limbs,  formed  for  flight,  constitute  the 
icings. 


Fis.  4 


The  number  of  bones  entering  into  the  composition  of  the  skeleton  of 
the  domesticated  animals,  arrived  at  the  adult  period  of  life,  varies  according 
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10  GENERAL  PRINCIPLES  APPLICABLE  TO 

to  tlie  species.  They  are  apportioned  to  the  regions  of  the  trunk  and  limbs 
just  mentioned,  in  the  manner  indicated  in  the  following  table : 


DESIGNATION. 

SoiipedB.i 

Ruminants. 

Pig. 

nog.2 

Vertebral  Column  ^    .     .  . 

Shoulder  .  ^ 
Arm  . 
Fore-arm . 

Fore-foot  .  I  -q^^i^Iq  i.egions  • 
Pelvis 
Thigh  . 
Leg   .  . 

Hind-foot  )  ^ 

44 
28 
37 
1-2 

1-  2 

2-  4 
16-32 

1-2 
1-2 

3-  6 
15-30 

43 
28 
27 
1-2 

1-  2 

2-  4 
20-40 

1-2 
1-2 

3-  6 
19-38 

42 

on 

29 
1-2 

1-  2 

2-  4 
36-72 

1-2 
1-2 

3-  6 
36-72 

43 

27 
1-2 

1-  2 

2-  4 
36-72 

1-2 
1-2 

3-  6 
32-64 

Abtiole  n.— General  Principles  Applicable  to  the  Study  of  all 

THE  Bones. 

The  description  of  any  bone  comprises  its  name,  situation,  direction, 
conformation,  structure,  and  mode  of  development. 

Name. 

The  nomenclature  of  osteology  does  not  rest  on  any  basis  capable  of 
conferring  upon  it  a  methodic  form.  Consequently,  we  find  bones  which 
derive  thdr^ame  from  their  shape,  (example:  the  fibula) ;  others  from 
their  resemblance  to  known  objects  (the  tibia  and  vomer)..  Some  owe  it 
rtL?  podtion(coi.«,  sides  or  ribs),  or  theii-  uses  (the  axis  and  parietal 
bonesT  Several  attempts  have  been  made  to  submit  the  nomenclature  of 
the  bones  to  more  precise  and  uniform  rules,  but  the  new  designations 
proposed  have  not  been  sanctioned  by  custom. 

Situation. 

The  situation  of  a  bone  should  be  viewed  in  two  ways:  '^f^'^^^V^ 
the  median  plane  of  the  lody  ;  'ind,  Belat^ve  to  ^^^^  f^P^^^^'^^^^  tsttalZ 

A  Situation  relative  to  the  median  plane  of  the  body.  _  The  designation 
of  median  plane,  or  improperly  median  line,  is  given  to  an  imaginary  vertical 
SaTe  msLg  through  the  middle  of  the  skeleton  which  it  divides  fi-om 
Sre  r  behind,  into  two  equal  portions.  ,  The  bones  may  be  situated 
on  the  median  plane,  in  which  case  there  is  only  one  of  each  kind,  and 
?hev  are  called  «mi/L;  they  are  also  named  symmetnml  6anes,  because 
h^median  pla'ie  divides  them  into  two  equal  lateral  halves  exactly  alike 
The  bones  dkposed  in  a  double  and  regular  mamier  on  the  sides  of  he 
median  plane  bear,  for  this  reason,  the  name  of  pairs ;  they  are  also  called 
Zmmetrical  hone  ,  because  their  form  does  not  admit  of  their  bemg 
asymmemcau  uu     ,  portions.    On  the  contrary,  a  bone 

7:Hs  kind  :i^:yr:S^i^o  most  perfect  symmehy  with  it.  fellow  on  the 

opposite  side. 

.  One  lumbar  vertebra  less  is  found  in  the  ass.  and  sometimes  also  in  the  mule. 
«  Thios  hyoides  comprises',  and  is  reckoned  as,  a  single  bone. 
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B.  Belntive  siiuaiion  to  the  other  parts  of  the  skeleton. — To  indicate  the 
situation  of  a  bone,  considered  fi'om  this  point  of  view,  is  to  make  Icuown  the 
place  it  occupies  in  the  region  to  which  it  belongs,  and  the  connections  it  may- 
have  with  adjoining  regions.  Thus  the  radius  is  situated  in  front  of  the 
ulna,  between  the  arm-bone  and  the  carpus. 

Direction. 

This  is  absolute  or  relative.  The  direction  of  a  bone  may  be  vertical, 
horizontal,  or  oblique.  Example :  the  scapula  is  placed  in  an  oblique  dii'ec- 
tion  from  above  to  below,  and  from  behind  to  before. 

Configuration  of  the  Bones. 
Form. — This  is  also  absolute  or  relative. 

A.  Absolute  Form. — The  absolute  form  of  a  bone  is  that  which  it  owes  to 
the  relations  existing  between  its  three  dimensions — length,  width,  and 
thickness,  a.  A  bone  in  which  one  of  its  dimensions  much  exceeds  those  of 
the  other  two  is  a  long  bone.  Example  : — the  femur.  All  the  long  bones  are 
hollowed  out  internally  by  an  elongated  space — the  medullary  cavity.  Long 
bones  belong  exclusively  to  the  limbs.  In  the  animal  economy,  there  are  foimd 
bones  which  resemble  them  in  their  dimensions,  but  they  have  no  medullary 
6anal.  Example : — the  ribs.  These  differ  essentially  from  the  true  long 
bones,  and  are  sometimes  distinguished  from  them  by  the  appellation  of 
elongated  bones,  h.  A  bone  that  offers  two  dimensions  much  more  developed 
than  the  third,  is  a or  wide  bone.  Example; — the  parietal  bone.  The 
bones  of  this  category,  destitute  of  a  medullary  cavity,  are  met  with  in  the 
head  and  the  upper  regions  of  the  limbs,  c.  A  bone  which  offers  nearly  the 
same  development  in  all  its  dimensions,  is  called  a  short-bone.  Example : — 
the  astragalus.  Destitute,  like  the  preceding,  of  a  medullary  cavity,  the 
fehort  bones  are  found  in  the  spine  and  some  regions  of  the  limbs. 

B.  Belative  Form. — To  make  known  the  relative  form  of  a  bone  is  to 
indicate  the  greater  or  less  exact  resemblance  it  may  bear  to  geometrical 
figures,  or  to  familiar  objects.  Thus  the  scapula  is  a  bone  of  a  triangular 
form. 

External  Peculiarities  of  Bones. — These  markedly  attract  the  atten- 
tion, because  they  modify  the  general  shape  of  bones,  and  singularly  assist 
us  in  distinguishing  one  bone  from  another.  These  peculiarities,  which  are 
real  distinctive  features  that  permit  their  description  to  be  precisely  esta- 
blished, are  always  either  eminences  (processes)  or  depressions. 

Eminences. — The  eminences  that  stand  out  in  relief  from  the  surfaces  of 
bones  are  divided  into  two  different  categories.  One  class  concurs  in  the 
formation  of  the  articulations  which  join  the  bones  to  each  other ;  they  are 
named  articular  eminences,  in  which,  again,  are  distinguished  diarthrodial  and 
synarthrodial  eminences,  according  as  they  belong  to  movable  or  immovable 
articulations.  The  others,  usually  destined  for  the  insertion  of  ligaments 
and  muscles,  are  called  non-articular,  or  eminences  of  implantation. 

(The  term  imprint  is  also  used  in  anatomy,  and  signifies  a  collection  of 
small  rugged  eminences  which  make  the  surface  of  the  bono  uneven  and 
rough.  There  are  muscular,  tendinous,  ligamentous,  and  aponeurotic  im- 
prints, according  as  they  give  attachment  to  muscles,  tendons,  ligaments  or 
aponeuroses.)  ' 

The  synarthrodial  eminences  are  always  indentations  more  or  less  deen 
and  finely  cut.  ^ 
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Tho  diarllirodial  eminences  arc  volumiuous  aud  smooth,  and  in  a  fresli 
state  arc  covered  with  cartilage.  They  are  named  heads  and  condyles : 
heads,  when  they  describe  the  segment  of  a  sphere  (liead  of  the  femur,  head 
of  tho  humerus)  ;  condyles,  when  they  represent  the  segment  of  an  oval 
figure,  cut  parallel  to  its  large  axis  (condyles  of  tho  femur.) 

The  non-articular  eminences  receive  various  names.  If  they  are  volumi- 
nous and  much  detached  from  the  bono,  they  are  called ^jrocesscs  or  apojjhyscs. 
Apophyses  receive  qualificatives  derived  from  the  analogies  perceived  between 
them  and  known  objects.  (Examples : — tho  styloid,  clinoid,  coronoid  ami 
coracoid  processes.)  The  appellations  of  protuberances  and  tuherositicK 
are  given  to  non-articular  eminences  when  they  are  large  and  round,  and 
but  slightly  prominent.  Lastly,  they  are  named  lines,  crests,  and  ridges, 
when  they  are  narrow  and  very  long. 

Camties. — The  cavities  of  bones  have  also  been  divided  into  articular  and 
non-articular  cavities. 

The  first  correspond  to  the  eminences  of  the  same  name  in  the  bony 
joints.  They  take  the  designation  of  cotyloid  cavities  when  they  are  deeply 
excavated,  like  a  basin  or  the  cup  of  an  acorn  (the  glenoid  cavity  of  the 
scapula,  and  the  cotyloid  cavity  of  the  coxa). 

The  non-articular  cavities  serve  either  for  ligamentous  or  muscular 
implantation,  or  for  the  passage  of  vessels,  nerves,  tendons,  etc. 

They  are  termed  channels  or  furroics,  when  they  are  wide,  deep,  and 
smooth;  grooves,  when  they  are  long,  narrow,  and  even  at  the  bottom; 
fissures,  when  they  are  narrow  and  rough.  Digital  impressions  is  the  name 
given  to  those  excavations  in  bones  which  look  as  if  produced  by  the 
pressure  of  the  finger.  The  fossce,  sinuses,  cells,  and  notches  are  also  non- 
articular  cavities  of  bones.  The  sinuses  and  cells  are  formed  by  open 
spaces  in  the  interior  of  bones;  notches,  by  cavities  excavated  on  their 

margins.  .  ,       ,      ,  .    .       j  r 

When  a  cavity  passes  quite  through  a  bone  it  is  termed  &  foramen,  it 
this  foramen  offers  a  certain  length,  it  is  then  designated  a  conduit  or  caml. 
Fissures  are  long,  narrow  foramina ;  hiatus  is  the  term  applied  to  wide 
openings  with  irregular  outlines. 

Kegions  of  the  Bones.— When  it  is  desired  to  describe  the  eminences 
and  external  cavities  of  a  bone,  it  is  essential  not  to  notice  them,  as  it  were 
by  chance -passing  indifferently  from  one  to  another.  In  order  to  avoid 
the  difficulties  which  would  result  from  the  application  of  such  an  irrational 
system  it  is  convenient  to  divide  the  bone  to  be  described  mto  several 
regions,  in  which  are  examined,  one  after  another,  all  the  external  peculiari- 
ties that  may  offer.  .       -,     ^      ^  vt  i 

The  following  is  the  course  to  pursue  m  order  to  establish  the  regions 

of  a  lone,  a  flat,  and  a  short  bone. 

(a)  A  long  bone  is  always  divided  into  three  parts :  a  body  and  two 
extremities  The  body,  middle  part,  or  diaphysis,  is  the  narrowest  portion  of 
the  bone  It  represents  a  geometrical  solid,  approaching  more  or  less  the 
figure  of  a  very  elongated  prism.  In  a  long  bone,  therefore,  it  is  necessary 
to  study  as  many  faces,  angles,  or  borders,  as  the  prism  it  lepresents  may 

^  With  regard  to  the  extremities,  ov  epiphyses,  these  are  more  or  less  con- 
siderable enlargements,  showing  articular  sui-faces,  as  well  as  surfaces 
intended  for  muscular  or  ligamentous  insertion.     •  ;  .,.,7....  .,,,,1 

(h)  A  flat  bone  must  necessarily  have  two  faces,  as  well  as  houh-ts  and 
angles. 
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(c)  A  short  bone  offers  for  description  a  variable  number  of  faces,  and 
plane  or  salient  angles,  which  are  often  neglected  because  of  their  trifling 
importance. 

Internal  Conformation  of  Bones. 

Sections  made  in  various  directions  through  the  substance  of  bones  show 
that  their  internal  conformation  varies,  according  as  they  belong  to  the 
category  of  long,  flat,  or  short  bones.  The  diaphysis  of  long  bones  is 
hollowed  out  into  a  large  fusiform  cavity ;  this  is  the  medullary  canal. 
This  canal  is  absent  in  the  flat  and  short  bones.  Its  walls  are  formed  by  a 
very  dense  bony  tissue,  whose  pores  are  scarcely  visible  to  the  naked  eye, 
and  which  is  called  the  com]jact  substance.  The  extremities  of  long  bones 
are  surrounded  by  a  thin  layer  of  compact  substance,  while  the  remainder 
of  their  mass  is  constituted  by  the  spongy  substance — bony  tissue  channeled 
into  cells,  or  very  large  areola3,  which  freely  communicate  with  each  other. 
(Meticulated  bony  tissue  is  but  another  form  of  spongy  substance,  the  only 
difference  between  the  two  consisting  in  the  cells  or  meshes  of  the  first 
being  formed  of  intercrossed  osseous  fibres,  while  those  of  the  second  are 
formed  of  lamellce.)  The  medullary  canal,  and  areol83  of  the  spongy  tissue, 
are  filled  by  a  cellulo-fatty  substance,  the  marroiv  (or  medulla).  The  flat 
bones  are  constituted  by  a  layer  of  spongy  tissue  placed  between  two  laminas 
of  compact  substance.  In  the  flat  bones  of  the  cranium,  the  two  layers  of 
compact  tissue  are  termed  the  vitreous  tables,  while  the  cells  of  the  spongy 
tissue  are  designated  diploe.  In  certain  points  of  their  extent,  the  spongj-- 
substance  disappears,  and  then  the  bone  is  found  to  be  composed  of  a  single 
lamina  of  compact  tissue.  The  short  bones  have  a  nucleus  of  spongy 
substance,  enveloped  in  a  layer,  more  or  less  thick,  of  compact  tissue. 

The  compact  substance  of  the  bones  being  very  resisting,  is  found  in  all 
those  situations  which  have  to  sustain  violent  efforts.  The  spongy  substance 
is  very  light  and  bulky,  and  is  met  with  in  the  widened  portions  of  the 
bones,  to  which  it  affords  increased  size  without  adding  sensibly  to  their 
weight. 

Structure  of  Bones. 

Bones  are  formed  of  a  proper  tissue,  covered 
membrane,  the  periosteum,  and  occupied  internally 
by  the  medulla,  vessels,  and  nerves. 

Proper  tissue. — Tlie  texture  of  the  proper  tissue 
of  bones  varies  slightly  in  the  compact  and  spongy 
substance. 

The  compact  tissue  is  composed  of  a  funda- 
mental substance,  which  is  amorphous,  or  slightly 
granular,  white,  and  more  or  less  opaque,  accord- 
ing to  the  thickness  it  offers. 

This  fundamental  substance  is  penetrated  by 
an  infinite  number  of  vascular  canaliculi,  Imown 
as  the  Haversian  canals.  These  canals,  which 
measiu-o  from  l-2500th  to  l-200th  of  an  inch  in 
diameter,  are  parallel  to  each  other  and  to  the 
larger  axis  of  the  bone;  they  frequently  com- 
municate by  transverse  brandies.  The  most 
I  superficial  open  on  the  surface  of  the  bone,  be-  "''"^Y'^'y-  sRcnoN  op  honk, 
neatli  the  periosteum,  and  the  deepest  into  the  '^'.air''''''' 


externally  by  a  particular 
Fig.  6. 
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medullary  canal;  while  a  certain  number  teminate  in  the  areolae  of  the 

spongy  substance.  .  .•in 
The  walls  of  these  canals  arc  constituted  by  several  concentric  lamellsB 

of  fundamental  substance,  and  m 
the  body  of  these  are  lodged  the 
essential  elements  of  the  bony 
tissue,  or  osteoplasts  {corpuscles  or 
lacunce).    These  are  minute  cavi- 
ties lined  by  a  cellular  membrane, 
and  furnished,  at  their  circmn- 
ference,  with  a  gi-eat  number  of 
canaliculated  prolongations,  which 
communicate  with   the  adjacent 
osteoplasts,  or  with  the  Haversian 
canals.    In  a  thin  dried  section 
of  bone,  the  osteoplasts  appear 
black  by  transmitted  light,  and 
white  and  brilliant  by  direct  light ; 
this  appearance  has  led  some  ob- 
servers to  suppose  that  they  were 
formed  of  small  masses  of  calca- 
reous matter.    It  is  now  well 
known   that    they    are  minute 
ramifying  cavities,  lodging  a  cell 
impregnated  with  liquid. 

In  the  spongy  texture  no 
Haversian  canals  can  be  seen ; 
the  osteoplasts  are  irregularly 
disposed  in  the  thickness  of  the 
fundamental  substance,  which  con- 
stitutes the  septa  of  the  areolae  of 
this  tissue. 

As  a  rule,  the  proper  tissue  of 
the  bones  is  composed  of  a  frame- 
work of  organic  matter  which  has 
gelatine  for  its  base,  and  in  which 
are  deposited  the  calcareous  phos- 
LACUNiE,  OR  OSTEOPLASTS  OP  OSSEOUS  SUBSTANCE,  pjiatcs  and  carbouatcs,  which  give 
magnified  500  diameters.  ^j^-g  tigg^e    its  characteristic 

a,  Central  cavity ;  b,  Its  ramifications.  liardness.    This  is  easily  rendered 

evident  by  immersing  any  bone  in  dUute  nitric  or  hydi-ochloric  acid  ;  acids 
dissolve  the  calcareous  salts,  but  do  not  act  upon  the  organic  framework. 
So  it  is  that,  after  some  days'  maceration,  the  bone  becomes  flexible  like 
rartilaae  and  loses  part  of  its  weight,  although  it  preserves  its  volume. 
?he  coSi'teTpart  of  this  experiment  may  be  made  by  submitting  it  to  the  action 
of  fire  It  is  then  rendered  quite  friable,  because  its  organic  skeleton  has 
been  destroyed  without  the  earthy  salts  it  contained  being  afiected 

PeHosZm  -  This  is  a  very  vascular  and  nervous  fibrous  membrane  that 
covers  he  entire  bone,  with  the  exception  of  the  articular  surface^  I  s 
tSness  and  adherence  are  not  the  same  everywhere  By  its  inner  face  it 
'^^11^  to  the  surface  of  the  bone ;  by  its  -al  fac«,  i  is^c^^^^^^^^^ 
with  the  insertion  of  the  tendons  and  ligaments,  or  with  the  surrounding 
connective  tissue. 


MINUTE  STRUCTURE  OP  BONE,  as  shown  in  a  tliin 


section  cut  transversely  to  the  direction  of  the 
Haversian  canals. 

A  Haversian  canal  surrounded  hy  its  concentric 
lamelliE ;  the  lacunae  are  seen  between  the  la- 
mella;, but  the  radiating  tubuli  are  omitted; 
2,  Ibid,  with  its  concentric  lamina:,  lacunae,  and 
radiating  tubuli ;  3,  The  area  of  one  of  the 
canals ;  4,  4,  Intervening  lamellae,  and  between 
them,  at  the  upper  part,  several  very  long 
lacunaj  with  their  tubuli. 


Fig.  8. 
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TliG  periosteum  may  bo  resolved  into  two  layers,  though  these  are  not 
very  distinct.  The  superficial  layer  is  essentially  fibrous,  and  is  formed  by 
a  mixture  of  connective  and  elastic  fibres  and  plasmatic  cells.  The  deep 
layer  also  contains  a  loose  connective  tissue,  but  more  especially  elastic 
fibres,  and  more  or  less  voluminous  spherical  or  fusiform  cells.  This  is 
called  the  osteogeneous  layer. 

Medulla. — The  medulla,  or  marrow,  is  a  pulpy,  fatty  substance,  which  fills 
the  medullary  canal  and  the  areolae  of  the  spongy  tissue  of  the  bones. 
Somewhat  consistent,  and  of  a  rose  tint  in  the  bones  of  the  young  animal,  the 
marrow  becomes  diffluent  and  yellow  in  the  bones  of  those  advanced  in  age. 
In  the  first  instance,  it  only  contains  traces  of  fat ;  while  in  the  second  it  has 
96  per  cent,  of  this  substance.  The  medulla  of  bones  is  composed  of : 
1st,  Some  trabecula3  of  delicate  connective  tissue,  which  serves  to  support 
the  vessels  and  nerves ;  2nd,  Fat  either  free  or  inclosed  in  vesicles ; 
8rd,  Particular  cells,  named  by  M.  Eobin  medullo-cells  and  myeloplaxes. 

The  medullo  cells,  abundant  in  the  red  or  foetal  marrow,  are  small  cells 
with  a  spherical  nucleus;  while  the  myeloplaxes  are  large,  flattened,  or 
polyhedral  elements  of  an  irregular  outline,  containing  a  great  number  of 
nuclei.  Eare  in  the  yellow  marrow,  they  are  more  particularly  found 
adhering  to  the  walls  of  the  medullary  canal,  or  the  alveoli  of  the  spongy 
tissue. 

Blood-vessels. — The  arteries  of  bones  belong  to  three  orders ;  a  distinction 
founded  on  their  volume  and  the  extent  of  their  distribution. 

The  arteries  of  the  first  order  penetrate  to  the  interior  of  the  medullary 
canal  of  long  bones  by  a  particular  orifice,  the  nutritious  foramen.  They 
soon  divide  into  two  branches,  which  break  up  into  a  network  that  lines  the 
walls  of  the  canal  and  enters  the  tissue  of  the  medulla.  This  network 
communicates  with  the  arteries  of  the  second  order,  which  are  destined  to 
the  spongy  tissue  of  the  extremities  of  the  long  bones,  penetrating  them  by 
the  numerous  nutritious  foramina  that  surround  the  epiphyses.  Lastly,  the 
arteries  of  the  third  order  are  branches  of  the  periostic  network  which  enter 
the  superficial  Haversian  canals.  These  canals  which  open  in  this  manner 
on  the  surface  of  the  bones  may  be  considered,  strictly  speaking,  as  a  third 
category  of  nutritious  conduits.  In  the  flat  and  short  bones  there  are  no 
arteries  of  the  first  order. 

Veins  accompany  the  arteries,  and  are  always  more  voluminous  than 
these ;  they  frequently  make  their  exit  by  special  and  very  large  openings 
at  those  pomts  where  the  spongy  tissue  is  abundant.  The  veins  of 
bones  sometimes  exhibit  saccular  dilatations  on  their  course.  Certain  veins 
1  m  the  cranial  bones  have  their  parietes  entirely  composed  of  osseous  tissue. 

Lymplatic  vessels. ~1!\xq  existence  of  these  in  the  interior  of  bones 
cannot  be  affirmed. 

Nerves  — These  belong  to  the  cerebro-spinal  and  ganglionic  system  of 
1  nerves  ;  the  latter  are  always  vaso-motory  nerves. 

Almost  constantly  a  somewhat  voluminous  nerve  enters  the  medullary 
canal  by  passmg  through  the  nutritious  foramen,  and  is  distributed  to  the 
meclulJa  The  compact  tissue  receives  few  nervous  filaments;  while,  on 
the  contrary  the  spongy  tissue  at  the  extremities  of  the  long  bones,  as  well 
as  the  shoi't  bones,  obtains  an  abundant  supply.  Certain  short  bones,  such 
as  the  vertebrro,  are  especially  remarkable  for  the  numerous  nerves  they 


GENEItAL  ntlNCIPLES  ATP LIC ABLE  TO 


DEVELOPMENT  OP  BONES. 

Bones,  before  arriving  at  tbo  state  in  which  thoy  present  t^^emselves  in 
the  adult  animal,  pass  through  several  successive  phases,  whose  study  consti- 

*^7^hl"  ~  early  period,  the  hones  are  — d  of  a 
niueous  materia/analogous  to^hat  which  enters  into  the  -inpoB'tron  of  dl 
the  other  organs ;  this  matter  is  constituted  by  a  mass  of  what  are  calioU 
embJvoSc  cells.    At  a  later  period  they  are  impregnated  with  gelatine,  and 
TaiK  all  beeome  harder,  white,  and  elastic,  passing  into  the  cartilaginouB 
state    Exception  must  be  made,  however,  to  the  lateral  and  anterior  parietes 
of  the  cSm  and  the  face,  the  bones  of  which  are  at  firs  fibrous  but 
never  cartnaginous.   The  cartilaginous  bones  show  a  fundamental  amorphous 
Since  in^Hch  are  disseminated  spherical  cells  containing  one  or  more 
nncler  Tbk  condition  is  transitory;  the  cartilaginous  tissue  soon  submits 
?o  modifications  which  result  in  conferring  on  the  pieces  that  it  composes 
L  hafdne  s'^Ld  structure  of  perfect  osseous  tissue.    These  modifications 
ronstitite  the  process  of  ossification.    There  are  several  portions  of  the 
Se  on  wHch^do  not  undergo  this  osseous  transformation   and  which 
most  fi^auently  remain  in  the  cartilaginous  condition  durmg  the  entire  life 
T  the  arma      These  permanent  cartilages  are  met  with  at  those  points 
whe7e  the  bony  skeleton  must  preserve  a  certain  degree  of  fle^bilitJ 
and  on  tie  articular  surfaces.    During  the  process  of  ossification,  the 
ca  ilages  become  vascular,  are  impregnated  with  calcaa-eous  «aU., 

mmmmm 

then  there  areno  tongerep-pbys^^  J  ,^ 

SayT  oTtar  whS  T  Sitious  foramen  is  .Uxocted  that  .s  «rs. 

united  to  the  body  of  the  l>oie.  ti.iclmess  by  the  apposition  of  new 

Growth-Bone,  grow  m  ^"f  ^,  rLwrtr^fie^^^^  takes  place  by  the 
elements.    In  the  long  ^^'^.f  ^^^^^^^^  body  of  the  bone, 

ossification  of  the  cartilage  uniting  the  Wl^y«^«^^  .  ^^^^^^  i„,or- 
C<mscquently,  elongation  shoidcl  cease  as  ^oon^s  u      i  j  ^.^^^^^^ 

poratcd  with  the  diaphysis.    ^i     ^^^^^^        %  Humphry,  have 

Duhamel,  Flom-ens,  and       •ti^"^'^'/'^,^  farthest  removed  from 

remarked  that,  in  the  thoracic  limb,  the  cxtiemity 
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the  luimoro-radial  articulation  grows  fastest ;  wliilo  in  the  abdominal  limb, 
the  extremity  most  distant  from  the  femoro-tibial  articulation  grows  the  least. 
Concerning  the  growth  of  the  bones  in  thickness,  this  occurs  by  the  ossifi- 
cation of  the  deep  layer  of  the  periosteum  called  the  osteogenetic  layer.  The 
experiments  of  the  above-named  authors  have  irrefutably  demonstrated  this 
fact.   The  formation  of  bony  tissue  in  the  deep  layer  of  the  periosteum  is  very 
active  during  the  youth  of  animals  j  but  it  soon  slackens,  and  in  advanced 
age  ceases  completely.    In  the  first  period  of  life,  in  proportion  as  the  new 
layers  are  added  to  the  surface  of  the  bone,  the  old  layers,  those  nearest  the 
medullary  canal,  disappear  by  resorption.    Later,  the  process  of  resorption 
exceeds  that  of  formation,  which  is,  in  old  age,  completely  annihilated.  It 
has  also  been  observed  that  the  formation  of  a  certain  quantity  of  the 
osseous  elements  takes  place  on  the  inner  face  of  the  medullary  canal,  at  the 
expense  of  the  medullary  tissue.    In  the  flat  bones,  the  primitive  centre  of 
ossification  is  developed  nearly  in  the  middle,  and  the  calcareous  salts  are 
afterwards  deposited  in  radiating  lines  from  this  spot  towards  the  periphery. 
These  bones  are  augmented  in  tliickness  by  the  formation  of  subperiostic 
layers,  and  by  the  development  of  the  spongy  tissue  between  their  two 
compact  laminfe;  they  increase  in  width  by  the  ossification  of  what  are 
termed  the  marginal  epiphyses. 

The  short  bones  grow  from  the  periosteum 
and  the  epiphysery  cartilages,  when  they  possess 
complementary  centres. 

Nutrition. — The  experiments  which  consisted 
in  feeding  young  animals  with  madder,  and 
afterwards  examining  their  osseous  system,  have 
for  a  long  period  demonstrated  the  nutrition  of 
bones.  When  bones  cease  to  grow,  their  nutri- 
tion becomes  less  active ;  but  it  is  evident  that 
it  does  go  on,  in  order  to  maintain  the  organic 
matter  of  the  osseous  tissue  in  a  proper  con- 
dition. 

(Professor  Owen  has  explicitly  and  concisely 
stated  the  development  of  bone  to  occur  as  fol- 
lows :— "  The  primitive  basis,  or  '  blastema '  of 
bone  IS  a  transparent  glairy  matter  containing 
numerous  minute  corpuscles.  It  progressively 
acquires  increased  fii-mness ;  sometimes  assuming 
a  membranous  or  ligamentous  state,  usually  a 
gristly  consistence,  before  its  conversion  into 
bone.  The  change  into  cartilage  is  noted  by 
the  appearance  of  minute  nucleated  cells,  which 
increase  m  number  and  size,  and  are  aggregated 
m  rows,  with  intercellular  tracts,  where  the 
ossification  is  about  to  begin,  as  in  fig.  9 

These  rows,  in  the  cartilaginous  basis  of 
long  bones,  are  vertical  to  its  ends ;  in  that  of 
flat  bones  they  are  vertical  to  tlie  margin.  The 
cells  furthest  from  the  seat  of  ossification  are 
flattened  and  m  close  contact ;  nearest  that  seat 
tliey  become  enlarged  and  separated. 

The  first  appearance  of  bone  is  that  of  minute  granules  in  tb^  ,-,.f 
columnar  and  intercellular  tissue.    Canals  are  next  "h^Lno 

0 


CARTILAGE    AT    THE     SKAT  OF 

OSSIFICATION,  showing  at  its 
lower  portions  the  clusters 
of  cells  arranged  in  columns, 
eiich  of  which  is  inclosed  in  a 
sheath  of  calcified  intercellular 
substance. 
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absorption,  wl.icl,  nllinrntcly  roooivo  MoodvM^Jls,  and  J^"" '''^'Xl" 
cauals;  The  immodiato  nutrition  of  bone  .8  provided  P'^^^^'™ 
of  minute  '  nlaamatio  oanala'  from  tbo  vascular  ones.  When  tbese  cmaJB 
becr.0  Slated  so  as  to  oftor  doSmte  forms,  tbey  are  termed  'laeuuaj  or 
'rered  ?  and  to  some  extent  ebaraeterise,  b,  tbeir  ^1-I>» 

strundLrt..rrS  ::uS"t  Sb^;^  ti:;^'^ 

SI  "e  bontoUrpre^^^^^  at  rigbt  angles  totWr  eourse 

(Hhe  vascular  canal,  with  wbioh  they  eoramumeato ;  and  they  form  the 
esseutianobie le  of  tbo  material  for  future  growth.  Ertens^n  of  parts, 
essential  ,  j^;     t„ijeB  place  in  the  growth  of  bone 

toTlapt  t  to  it  desttelXs,  changes  are  wrought  in  it  by  the  removal 

°\riVtS«^^^^ 

fo„  r?:i  Sglf  A  tUe  tbe'modullarT  cavity  of  beasts  is  transform^  m  o  a 

CfZal  "use  elttX^^  over  tbe  tSp  of  the  skull  in  the  nrnu- 
lilTt'af  some  other  ,u^r>^^^^^^ 

sj's^rirprfjb^^SeLpha^^ 

^^iSo  — r^^^^^^^^^  wero^at  J.  soUd.") 


CHAPTEE  II. 

THE  BONES  OF  MAMMALIA  IN  PARTICULAR. 
Article  I. — Vertebral  Column. 
Tn.  vertebral  col,unn  or  ^-^^^^^^2^^. 

ovRans  of  the  circulation,  respira  ion,  and  f  f^V^"^'    "J^^^^^^   extremity,  this 

a  ={"^£teS^;^^''  ^ 
tuberous  bones,  to  which  has  been  given  the  name  oi 
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bones,  though  all  constructed  on  an  uniform  type,  yet  do  not  oflfor  the  same 
configuration  throughout  the  whole  rachidean  stalk.  The  dilierences  they 
present  into  this  respect,  liave  allowed  of  their  being  formed  into  five  prin- 
cipal groups ;  whence  the  division  of  the  vertebral  column  in  five  regions, 
which  are,  enumerating  them  from  before  to  behind  :  1,  Cervical  region ; 
2,  Boi-sal  region  ;  3,  Limhar  region  ;  4,  Sacral  region  ;  5,  Coccygeal  region. 
The  first  comprises  seven  vertebras,  which  serve  as  a  base  for  the  animal  s 
neck :  the  second  has  eighteen,  against  which  the  ribs  are  placed  ;  the  third 
has  only  six,  which  correspond  to  the  loins  ;  in  the  foui-th  there  are  five, 
constantly  solidified  into  one  mass  in  the  adult,  to  constitute  a  single  bone — 
the  sacrum ;  while  the  fifth  possesses  a  variable  number  of  small  degenerate 
vertebrae,  gradually  decreasing  in  size  to  form  the  tail.  The  pieces  consti- 
tuting the  fij'st  three  regions  are  called  true  vertebrae  ;  those  of  the  last  two 
are  designated  false  vertebrae. 

The  characters  belonging  to  all  these  vertebras  will  be  first  studied  ;  then 
a  particular  description  of  the  vertebrae  of  each  region  will  be  given ;  and, 
finally,  an  examination  will  be  made  of  the  spine  as  a  whole. 

CHAEAOTEES  COMMON  TO  ALL  THE  VERTBBB^. 

Each  of  these  small  bones  is  jDierced  from  before  to  behind  by  a  wide 

Fig.  10. 


It 

ELEMENTS  OP  A  VERTEBRA:  AFTER  OWEN. 


A,  Ideal  typical  vertebra ;  B,  Actual  thoracic  vertebra  of  a  bird ;  c,  Centrum  (or 
^odi^)i  giving  off,  d,  d,  the  diapophyses,  and  p,  p,  the  parapophyses  (transversa  and 
articular  processes) ;  the  neural  arch,  inclosing  the  spinal  cord,  is  formed  by 
n,  n,  the  neurapophyses  (lamina:),  and  w,  s,  the  neural  spine  (spinous  process) ; 
the  ha;mal  arch,  inclosing  the  great  centres  of  the  circulation,  is  formed  by  /i,  A, 
the  ha;mapophyses  (costal  cartilages);  and  h,  s,  the  hainial  spine  (sternum). 
brom  both  the  neurapophyses  and  haemapophyses  may  be  given  off  the  zygapophyses, 
z,  z.  The  lateral  arches,  which  may  inclose  the  vertebral  arteries,  o,  o,  are 
completed  by  the  plourapophyses  (ribs),  pi. ;  these  in  n  are  bent  downwards  so 
as  to  form  part  of  the  hn;mal  arch,  and  give  off  the  diverging  appendages,  a,  a. 

opening,  the  spinal  foramen  ;  whence  results,  for  the  entire  spine  a  lonc' 
canal  traversing  its  whole  length,  and  which  lodges  a  very  importanl 
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portion  of  tlio  nervous  centres— tlio  spinal  marrow.  Tliis  canal,  which 
traverses  the  vertebra  from  one  end  to  the  other,  transforms  it  into  a 
veritable  ring  in  which  we  recognise,  for  facility  of  description,  two  parts — 
the  one  inferior,  the  other  superior.  The  first,  or  hody,  is  very  thick,  and 
forms  the  base  of  the  vertebra ;  the  second,  which  is  thin,  has  been  de- 
signated spinous  or  spinal,  from  one  of  the  peculiarities  it_  presents,  or  annukir, 
because  it  circumscribes  the  major  portion  of  the  spinal  foramen.  This 
division  is  not  altogether  an  arbitrary  one,  for  the  body  and  the  annular  por- 
tion constitute,  in  the  foetus,  two  distinct  pieces,  which  do  not  become 
united  for  a  long  time  after  birth. 

Body.— The  shape  of  the  body  of  a  vertebra  is  that  of  a  prism  with  four 
faces,  of  which  two  only — the  superior  and  inferior — arc  free,  and  can  be 
studied  in  the  adult;  the  two  lateral  faces  being  united  and  confoimded 
with  the  annular  portion.  This  prism  also  presents  two  extremities— &\i 
anterior  and  posterior. 

Faces, — The  superior  face,  limited  in  extent,  forms  part  of  the  spinal 
foramen,  constituting  its  floor.  It  exhibits:  1,  On  the  median  line,  two 
roughened,  prominent  surfaces,  representing  two  triangles,  whose  summits 
are  opposed ;  2,  On  the  sides,  two  depressed  smooth  smfaces,  perforated  by 
one  or  more  openings  that  lead  to  the  interior  of  the  bone.  The  ivf&ri(jr 
face  is  divided  into  two  lateral  portions  by  a  median  crest. 

Extremities.— The  anterior  has  a  prominent  convex  head,  more  or  less 
detached.  The  posterior  offers  a  cavity  for  the  reception  of  the  head  of  the 
next  vertebra.  These  two  planes,  the  one  convex,  the  other  concave,  do  not 
come  into  immediate  contact;  an  elastic,  flexible  fibre -cartilage,  firmly 
attached  to  each,  being  interposed  between  them. 

Annular  Portion.— This  is  formed  by  an  osseous  plate  that  curves  sud- 
denly downwards,  in  the  shape  of  an  arch,  the  two  extremities  of  which 
approach  each  other,  inclose  the  body,  and  become  united  to  it.  _  It  offers 
for  study:  1,  An  internal  and  an  external  surface;  2,  An  anterior  and  a 

posterior  border.  -x-u  xi 

Surfaces— The  internal  surface,  concave  and  smooth,  forms,  with  tlie 
superior  face  of  the  body,  the  spinal  foramen.  The  external,  convex  and 
irregular,  nresents :  1,  A  single  prominence,  raised  in  the  middle  of  the 
superior  portion,  and  named  the  spinous  process ;  %  The  transverse  processes 
are  a  double  pair  of  eminences,  one  on  each  side,  and  projected  ti-ansversely 

Borders.— T!he  anterior  lordcr  has  two  articular  facets  looking  _  upwards : 
these  are  the  anterior  articular  processes,  right  and  left.  In  each  is  a  notch 
which,  when  jilaced  in  opposition  to  a  similar  excavation  m  the  preceding 
vertebra  forms  the  intervertebral  foramen.  The  posterior  border  presents  the 
same  peculiarities,  with  this  difference,  that  the  articular  faces  of  ihe  pos- 
terior articular  processes  are  inclined  downwai-ds,  to  correspond  with  the 
anterior  facets  of  the  succeeding  vertebra. 

Structure  of  the  vertebroi.—The  compact  substance,  which  is  abundant  m 
the  spinous  portion,  forms,  in  the  body,  an  extremely  thin  layer,  inclosing 
a  voliminous  nucleus  of  spongy  tissue.  The  latter  is  traversed  by  numerous 
venous  canals,  which  open  on  the  surface  of  the  bone.  . 

J)evelopmmt.-li  has  been  already  shown  that  the  body  and  spinous 
portion  of  a  vertebra  constitute,  in  young  animals,  two  distinct  pieces.  Each 
was  primarily  formed  from  two  lateral  centres,  which  met  on  the  inedian  liue^ 
In  the  body,  the  fusion  of  these  centres  is  so  prompt,  that  it  is  gcnemUy 
believed,  perhaps  justly,  that  the  development  of  this  pai-t  of  the  vertebra 
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proceeds  from  a  single  centre  of  ossification.  The  union  of  the  two  centres 
in  the  annuhu'  portion,  usually  designated  the  vertebral  lamince,  is  slower. 
It  commences  in  the  most  anterior  vertebrfe,  and  is  hitest  in  the  sacral  and 
coccygeal  regions.  To  the  two  priucii^al  j^ieces  of  the  vertebra  in  i^rocoss  of 
ossification,  is  added,  at  a  subsequent  period,  comjjlementary  points  of  ossifi- 
cation, five  or  six  in  number:  one  or  two  for  the  si)inous  process,  one  for  the 
summit  of  each  transverse  process,  another  for  the  head,  and  the  last  for  the 
posterior  cavity  of  the  body. 

CHARACTERS  PROPER  TO  THE  VERTEBRJi  OF  EACH  REGION. 

A  casual  inspection  of  a  vertebra  might  suffice,  strictly  speaking,  to  dis- 
tinguish the  region  of  the  spine  to  which  it  belonged.  For  instance,  a 
cervical  vertebra  is  recognised  by  its  volume,  the  absence  of  a  spinous 
process,  and  the  foramen  which  traverses  the  base  of  its  transverse  processes. 
The  dorsal  vertebra  is  conspicuous  by  its  tubercular  transverse  processes, 
and  by  being  furnished,  outwardly,  with  an  articular  surface,  as  well  as 
by  the  depression  on  its  body  destined  to  receive  the  heads  of  the  ribs.  The 
lumbar  vertebra  has  its  long  flattened  transverse  processes ;  while  the 
coccygeal  vertebra  ofi"ers  rudimentary  laminae  and  processes.  There  is  no 
necessity  for  noticing  the  sacrum,  whose  five  pieces  form  one  bone  :  a  feature 
which  markedly  distinguishes  it  from  the  other  regions  of  the  vertebral 
column.  But  these  few  distinctive  characteristics  do  not  satisfy  the  require- 
ments of  descriptive  anatomy ;  so  that  it  is  necessary  to  undertake  a  more 
extensive  study  of  each  of  these  regions. 

1.  Cervical  Vertehrcs. 

_  Gektsral  Characters.— These  vertebra},  the  longest  and  thickest  in  the 
spine,  present  generally  a  cubic  form.    They  are  usually  distinguished  from 

the  vertebras  of  the  other  regions  by  the  following  characters :  The 

inferior  spine  of  the  body  is  strongly  marked,  especially  behind,  where  it 
terminates  in  a  small  tubercle.    The  head  is  well  detached  from  the  re- 
I  mainder  of  the  bone,  and  describes  a  very  short  curve.    The  posterior  cavity 
•  wide  and  deep,  represents  a  veritable  cotyloid  depression,  which  is  too 
-  large  to  fit  the  head  exactly ;  the  intermediate  fibro-cartilage  on  these  two 
^  sui-faces  is  also  of  a  great  thickness.    The  spinous  process  forms  a  simple 
>  roughened,  and  but  slightly  prominent,  ridge.   The  transverse  processes,  very 
.  developed,  are  elongated  in  an  antero-posterior  direction,  and  inclined  down- 
1  wards.  _  In  this  region  they  are  designated        traclielian  processes,  because 
ot  theix  relations  with  the  trachea;  a  foramen  that  traverses  them  from 
i  before  to  behind  at  their  base  has  been,  for  the  same  reason,  named  the 
irachelian  foramen  (vertebral  foramen).    The  articular  processes,  laro-e  and 
prominent,  are  inclined  downwards  and  inwards.    The  notches  are  wide  and 

Specifio  Characters.— The  seven  cervical  vertebraj  are  reckoned  from 
,  betore  to  behind,  and  receive  numerical  names  indicating  their  place  in  the 

First.— Tho  first  vertebra  of  the  neck,  which  has  been  named  the  atlas  i 
^  deserves  a  very  careful  description.    At  fii-st  sight  there  is  rocognised  So 

n.  '      "^.'"'-■'1  f';'™  <\ie  mythologioal  persouagc  who  was  supposed  to  support  tliP  onWl, 

ns  th.)  fust  vertcl)ra  (humau   supports  the  head.    (For  this  boiin  i^  f  ,n  i 

animals  tlic  naiuc  is  not  appropriate.)  ^^"^  domesticatotl 
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great  development  of  its  transversal  diameter  the  ««««^Se11f  xSS^^ 
of  tlie  sninal  foramen,  and  the  tliinness  of  its  body.    The  intra-iachidian 

body  appears  as  a  large  tubercle.   The  head 
is  absent,  and  is  replaced  by  two  concave 
facets.  The  anterior  articular  processes  have 
their  gliding  surfaces  looking  downwards; 
they  are  joined  to  the  two  preceding  facets 
to  constitute  two  large  diarthrodial  cavities, 
which  correspond  to  the  occipital  condyles. 
There  is  no  spinous  process,  but  a  rough- 
ened surface  instead.    The  transverse  pro- 
cesses are  large,  flattened  above  and  below, 
incline  forwards  and  downwards,  and  are 

„».x^        nrovided  with  a  thick  rugged  lip.  ios- 
ATLAs;  INFERIOR  suEFACE        provme  ^^^^ 
1,  Articular  processes  for  condyks  of  ^"Olly,  qmte  ^^^^  ^^^^^ 

ZS't  aX^o-fntS^fora:  f  J^l  |Ss  which  represent  the  posterior 
men ;  4,  Posterior,  or  cervical  fora-  ^^^.ticular  processes ;  these  facets  are  uneven 
men;   5,  Transverse  process;   6  fou^led  with  the  articular  cavity  ot 

Tubercle  ^^^^^^^l^.^:':^^  Zo  ulvev  face  of  the  body,  and  correspond 
CingSJnK^alLa:  Jo  th^  two  analogous  facets  of  the  axis^ 
^  Each  transverse  process  is  pierced  at  its 

base  by  two  foramina,  which  traverse  it 
from  below  upwards.    The  posterior  repre- 
sents the  vertebral  foramen  of  the  other  ver- 
tebra ;  while  the  anterior  is  continued  to  the 
external  surface  of  the  process  by  a  wide, 
deep,  but  very  short  channel,  rminmg  from 
without  to  within,  and  joms  a  tbird  fora- 
men, which  enters  the  spinal  canal.  These 
last  two   openings,  with  the  demi-canal 
which  unites  them,  replace  the  anterior 
notch;  the  posterior  is  altogether  absent. 
Lastly,  an  inflected  venous  canal,  whose 
tenov  ,  X   .  .     position  vaiics,  and  whose  presence  is  not 

terior  articular  processes ;  5,  An-  i  ^  lammta   of  the  atlas 

terior  convex  face  of  body;  0,7,  consiaui,^ 

Trinsversc  processes,  with, their  and  opens,  on   one  siae,  miu  i 
Sberles  or  ^rudimentary  ribs;  8,  ^^^^1,  and  on  the  other,  beneath  the  traus 
InfeHor  crest,  or  spine;  9,  Concave  ^^^J  The  atlas  contains  much 

posterior  face.  compact  tissuc,  and  is  generally  developed 

from  six  centres  of  ossiflcation :  two  f^  the  bo^^^^^  ;^^^rXH^Ll•e 
becomes  a  solid  piece,  and  two  fo^^e  annuhv^  1  ^  ,^  ^^^^  ^^^^^^.^^ 
complementary  centres,  f .'^^^ .  ^i/^^^^.,,.^^^^^^^ 


men. 


Fig.  12. 


A  CERVICAL  VERTEBRA. 

1,  Superior  spinous  process;  2,  An- 
terior articular  processes ;  6,  1  os- 
terior  articular  processes  ;  5,  Au- 
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but  ft  conical  process  termed  the  odontoid,  which  is  flattened  above  and  below, 
concave  and  rough  from  one  side  to  the  other  on  its  superior  face  ;  convex 
in  the  same  direction,  and  perfectly  smooth  on  its  inferior  face.  The  latter 
represents   an  articular  lialf-hinge,  pj^  ^3 

around  which  glides  the  concave  arti- 
cular surface  on  the  superior  face  of 
the  body  of  the  atlas.    The  anterior 
ai'ticular  processes  are  carried  to  the 
base  and  to  each  side  of  the  odon- 
toidian  pivot,  in  the  shape  of  two  un- 
dulated facets,  which  are  confounded 
with  the  gliding  surface  of  the  latter, 
whose  destination  has  been  already 
noted.    The  spinous   process,  very 
powerful  and  elongated  antero-pos- 
teriorly,  is  divided  behind  into  two    the  axis,  or  dentata;  lateral  view. 
roughened  lips.    The  transverse  pro-     Superior  spinous  process ;  2,  Odontoid  pro- 
cesses are  slightly  developed,  and  ter-     cess ;  3,  Intervertebral  foramen,  or  hole  of 
minate  posteriorly  in  a  single  tubercle,     conjugation;  4,  Body;  5,  Inferior  spinous 

directed  backwai-ds.     The   anterior    f':'.'"'''        1°^^™^'  ^'^'^  ^^l'^""^' 

,  IT,     latins  processes, 

notches  are  very  deep,  and  are  most 

frequently  converted  into  foramina.  This  vertebra,  although  voluminous, 
is  light,  in  consequence  of  its  containing  much  spongy  substance.  In  the 
young  animal,  the  odontoid  process  and  the  articular  surfaces  on  each  side, 
constitute  two  centres,  distinct  from  each  other  and  from  the  body  of  the 
vertebra.  After  the  axis,  the  cervical  vertebrse  diminish  in  length  and 
increase  in  thickness ;  while  the  obliquity  of  their  articular  processes  becomes 
the  more  pronounced  the  more  distant  they  are  from  that  vertebra. 

Third,  fourth,  and  fifth. — Each  of  these  has,  at  its  transverse  processes, 
two  prolongations,  one  anterior,  the  other  posterior.  The  inferior  face  of  their 
bodies  exhibits  a  median  spine  terminated  posteriorly  by  a  tubercle,  which 
gi-adiially  increases  in  volume  from  the  third  to  the  fifth  vertebra. 

The  third  presents,  between  its  anterior  and  posterior  articular  processes 
an  almost  complete  gap  ;  if  its  anterior  extremity  be  placed  on  a  horizontal 
plane,  it  will  touch  that  plane  by  its  articular  and  transverse  processes  and 
its  head.  In  the  fourth,  the  articular  processes  are  united  by  a  thin,  sharp 
osseous  plate,  notched  only  in  front.  Laid  on  a  horizontal  plane,  the  head 
remains  some  distance  from  it.  The  fifth  is  known  by  the  continuous,  thick, 
and  rugged  lamina  which  unites  the  articular  processes,  and  by  the  tubercle 
of  the  inferior  spine  on  the  body,  which  is  in  shape  like  the  heart  on  a 
playing-card. 

Sixth. — This  is  distinguished  by  the  slight  prominence  of  the  spinous 
process,  but  particularly  by  the  almost  total  disappearance  of  the  inferior 
spine,  and  the  presence  of  a  third  prolongation,  very  strong  and  inclining 
downvvards  at  its  transverse  process,  a  circumstance  to  which  this  vertebra 
owes  its  designation  of  tricuspid. 

Seventh. — This  has  received  the  name  of  prominens,  because  its  spinous 
process,  terminating  in  a  point,  is  more  distinct  than  in  the  preceding 
vertebrae,  the  axis  excepted.  It  exhibits,  besides:  deep  imprints,  which 
replace  the  inferior  spine,  a  concave  dcmi-facet  on  each  side  of  the  posterior 
cavity  for  the  articulation  of  the  head  of  the  first  rib ;  a  particular  disposition 
of  Its  transverse  processes,  which  are  unituberculous ;  the  complete  ab^icnco  of 
the  vertebral  foramen;  and,  lastly,  the  depth  and  width  of  its  notches 
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The  spinal  foramen,  which  has  already  assumed  a  somewhat  considerable 
diameter  in  the  sixth  cervical  vertebra,  is  still  larger  in  the  seventh. ^ 


Fig.  14. 


2. — Dorsal  Vertehrce. 
General  Chahaotebs.— In  the  dorsal  vertebrse  the  body  is  veiy  short, 
and  in  front  has  a  large  slightly  projecting  head ;  behind,  it  lias  a  shallow 
cavity  Laterally,  these  vertebrse  present,  at  the  base  of  the  transverse 
processes,  four  concave  articular  facets,  the  two  anterior  of  wl.ich  are 
situated  near  the  head,  while  the  posterior  two  are  hollowed  out  of  the 
border  of  the  articular  cavity  of  the  body.    Each  of  these  facets  is  joined  to 

an  analogous  facet  on  the  neighbouring  ver- 
tebra to  form  a  small  excavation,  into  which 
is  received  the  head  of  the  corresponding 
rib.  The  spinous  process  is  very  high,  is 
compressed  on  both  sides,  inclines  backwards, 
and  its  summit  is  terminated  by  a  tubercle. 
The  transverse  processes  are  unitubercular, 
and  directed  obliquely  outwards  and  up- 
wards ;  on  their  external  aspect  they  have  a 
diarthrodial  plane  facet  which  corresponds 
to  the  tuberosity  of  the  rib.  The  articular 
processes  are  narrow,  and  constitute  simple 
unrelieved  facets  cut  on  the  base  of  the 
spinous  process.  The  posterior  notches  are 
deep,  and  sometimes  converted  into  foramina. 

SpEcino  Characters.  —  None  of  the 
eighteen  dorsal  vertebrse  differ  much  from 
the  type  just  described ;  and  it  is  difficult 
to  establish  special  characters  for  each. 
TUK  LuuHiti  It  is,  nevertheless,  possible  to  assign  to  a 

1  Body  2,  2,  Articular  facets  for  the  dorsal  vertebra,  approximately,  the  rank  it 
'  head  of  rib ;  3,  Articular  facet  for  should  OCCUpy,  in  acceptmg  the  toilowing 
tuberosity  of  the  rib;  4,  Articular  facts  as  a  guide : — 1.  The  vertical  diameter 
processes;  5,  Spiual  foramen;  6,        ^-^^  vertebral  bodies  augments  progres- 
?,^SeHo^::tifui:?r:  ;  sively  from  before  to  beHnd     Theii-  lateral 

8,  8,  Transverse  processes ;  9,  diameter,  which  determines  that  ot  the  spinal 
Superior  spinous  process ;  10,  An-  canal,  becomes,  on  the  contrary,  less  from  the 
terior  articulation  of  body.  g^.g^       ^he  tenth  vertebra ;  after  which  it 

assumes  increasing  proportions  to  the  last  one.  The  articular-  surfaces,  which 
serve  for  the  mutual  contact  of  head  and  cavity,  become  lai-ger  and  shallower 
in  proportion  as  the  vertebra)  are  more  posterior.  The  inferior  spine  on  the 
body  is  very  salient  and  tuberculous  in  the  two  fii-st  vertebrte,  very  acute  in 
the  third  and  fourth  ;  it  disappears  in  the  sixth  and  ninth,  to  re-appear  and 
become  more  marked  from  the  tenth  to  the  last.  2.  The  intenertchral  cavities, 
intended  for  the  reception  of  the  heads  of  the  ribs,  diminish  m  depth  and 
extent  from  the  first  to  the  last.  3.  The  longest  spinous  process  belongs  to  the 
third  fourth,  and  fifth  vertebrfe ;  those  which  follow  gradually  decrease  to 
the  eighteenth.  Their  width  diminishes  from  the  second  to  the  eighth  ;  it 
afterwards  increases  in  a  progressive  manner  in  the  succeeding  vertcbi-a) ; 

•  M.  jSoubaux  h(i8  somctiracH  met  wiih  asymmetrical  cervical  vcrtebr.-e :  ccrtaiu 
vcrtobrto,  tricuspid  on  one  side,  are  only  bicuspid  or  uiiicuspid  on  the  opposite  wdc. 
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from  the  second  to  the  tenth  vertebra,  the  summit  of  the  spinous  process  is 
large  and  tuberculous;  in  the  last  seven  it  is  flattened  laterally.  Their 
obliquity  is  less  marked  as  they  proceed  backwards ;  in  the  sixteenth  and 
seventeenth  vertebrte,  the  spinous  process  is  nearly  vertical;  it  inclines 
slightly  forward  in  the  eighteenth.  Those  of  the  tenth,  eleventh,  and 
twelfth  vertebrte  are  slightly  curved  like  an  S.  4.  The  articular  processes, 
from  the  first  to  the  tenth  vertebra,  gradually  contract  and  approach  the 
median  line ;  in  the  succeeding  vertebras  they,  on  the  contrary,  increase, 
and  become  concave  and  wider  apart  from  those  of  the  opposite  side. 
5.  The  volume  of  the  transverse  processes  and  the  size  of  their  diarthrodial 
facets  diminish  from  before  to  behind.  In  the  three  first  vertebrfe  this 
facet  is  concave ;  in  the  first  nine  the  articular  facet  looks  outwards  and 
backwards,  while  the  facet  on  the  body  looks  forwards  ;  in  the  last  the  two 
facets  are  directed  forwards.  These  two  facets  are  generally  confounded  in 
the  seventeenth  and  eighteenth  vertebras.  The  first  dorsal  vertebra  much 
resembles  the  prominens;  it  is  distinguished  from  it,  however,  by  the 
presence  of  four  diarthrodial  facets  on  its  extremities.  It  also  diflers  from 
the  other  vertebrte  by  the  shortness  of  its  spinous  process,  which  terminates 
in  a  point ;  by  the  size  and  prominence  of  its  articular  processes ;  and  by  the 
depth  of  its  notches.  The  last  vertebra  never  has  facets  on  the  contour  of 
its  posterior  cavity.^ 


3.  Lumbar  Vertehrce. 

General  Chaeactees. — A  little  longer  and  wider  than  the  dorsal  vertebras, 
which  they  resemble  in  the  arrangement  of  their  bodies,  these  vertebrae  are 
characterised :  1,  By  theii-  short,  thin,  and  wide  spinous  processes,  which 
are  slightly  inclined  forwards,  and  are  provided  at  their  summits  with  a 
scabrous  tubercle ;  2,  By  their  largely  developed  transverse  processes, 
flattened  above  and  below,  and  directed  horizontally  outwards ;  ^  3,  By  the 
salient  anterior  articular  processes,  hollowed  out  on  each  side,  and  provided 
externally  with  a  tubercle  for  insertion;  4,  By  their  equally  prominent 
posterior  articular  processes,  rounded  in  the  form  of  a  half-hinge. 

Specii'ic  Chaeaotebs. — The  characteristics  which  may  serve  to  distinguish 
these  vertebrae  from  one  another  are  derived  from  the  body,  and  the  spinous 
and  tranverse  processes.  1.  From  the  first  to  the  last  there  is  a  progressive 
diminution  in  the  vertical  diameter  of  the  bodies,  and  an  increase  in  their 
transverse  diameter.  The  inferior  spine  on  the  body  becomes  shorter  and 
wider  from  the  fii-st  to  the  last  vertebra;  in  the  six  vertebrre  it  resembles  an 
elongated  triangle  whose  summit  is  directed  forwards.  2.  The  spinous 
processes  decrease  in  width  from  before  to  behind,  and  their  anterior 
border  becomes  more  and  more  concave;  their  summits  are  thickened  and 
tuberculous  in  the  three  fii'st,  and  thin  and  sloping  forward  in  the  three 
last.  _  3.  The  transverse  processes  are  longer  in  the  middle  vertebras 
than  in  those  placed  before  and  behind.    The  processes  in  the  first  and 

'  In  well-formed  horses,  it  is  not  uncommon  to  find  nineteen  dorsal  vertebra)  with  an 
equal  number  of  ribs;  though  in  tliese  instances  there  arc  most  frequently  onlv  li'vo 
lumbar  vertebraj.  Husson  and  Goubaux  have  sometimes  met  with  nineteen  and  fl,,. 
ver™bl/        '  til™        only  seventeen  dorsal 

^  It  iia.  been  correctly  stated  that  these  processes  are  the  representatives  of  rndi 
mentary  ribs  winch  have  become  united  to  Uie  vertebra).    Therefore  it  is  that  til. , 
frequently  designated  costiform  processes.  "i^^i-ioic  it  is  Uiat  they  are 
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second  vortebiw  incline  slightly  backward;  in  the  third  they  are  more  up- 
right :  and  in  the  succeeding  ones  arc  dii-ectcd  a  little  forward.    In  the  kst 

two  they  are  remarkable  for  their 
thickness  ;  in  the  fifth  an  oval-shaped 
articular  facet  is  observed  on  their 
posterior  border ;  in  the  sixth,  two 
are  present — one  in  front,  correspond- 
ing to  the  preceding,  and  one  behind, 
slightly  concave,  meeting  a  similar 
facet  on  the  sacrum.  The  fourth  and 
fifth  vertebrae  very  often  correspond, 
at  their  transverse  processes,  by 
means  of  analogous  facets.' 

In  the  Ass,  and  sometimes  in  the 
Mule,  only  five  lumbar  vertebrae  are 
found.  According  to  M.  Sanson,  this 
is  the  natural  number  in  the  Ai-ab 
Horse.^ 

4.  Sacrum. 
The  sacrum  results,  as  already 
stated,   from   the   consolidation  of 
five  vertebra.     This  single  bone 
articulates,  in  front,  with  the  last 
lumbar  vertebra ;  behind,  with  the 
first  coccygeal  bone,  and  on  the 
sides  with  the  ossa  innominata.  It 
is  triangular,  flattened  above  and 
below,  and  from  before  to  behind 
describes  a  slight  curve  up- 
wards.   It  offers  for  study  a 
superior  and  an  inferior  face, 
two  borders,  a  base,  a  suvimtt, 
and  a  central  canal,  the  exten- 
sion of  the  spinal  canal. 

Faces. — The  superior  face 
presents,  on  its  middle,  the  spi- 
nous processes  of  the  sacral 
vertebr£B,  which  together  con- 
stitute what  is  called  the  saa  al 
or  supersacral  spine.  These 
processes  are  united  at  their 
base  only,  and  remain  isolated 
for  the  remainder  of  their  ex- 
tent ;  they  all  incline  backwards 


UPPER  SCJEFACE  OF  LUMBAR  VERTEBRiE. 
1,  Summit  of  spinous  process;  2,  2,  Anterior 
articular  processes ;  3,  3,  Posterior  articu- 
lar processes  ;  4,  4,  Transverse  processes. 

Fia:.  16. 


LUMBAR  vertebra;  FRONT  VIEW. 

1    Body ;  2,  Its  articular  face  ;  3,  Superior  spinous 
'  process ;  4,  Spinal  foramen ;  5,  Anterior  articular 
processes;   6,  6,  Transverse,  or  costitorm  pro- 


cesses 


7,  Posterior  articular  process. 


'  We  possess  the  skeleton  of  a  horse  which  has  seven  lunAar  vertebrae,  with  the 
normal  co.npleme>.t  in  the  other  regions.    The  seventh  is  no  doubt  the  first  sacral 
has  all  its  cuaracters.    The  fifth  sacral  vertebra  is  evidently  derived  from  the  coccygeal 

(This  statement  is  scarcely  correct.  M.  Sanson  has  established  the  fi.ct  that  ij.ere 
is  in  realitv  no  Arab  horse;  and  asserts  that  the  specific  type  with  five  lunibnr  vertebrsc 

ry  probaWy  of  African  ;,rigin.and  that  these  vertebra,  independent  y  ^l-'/ 
offer  individual  characteristics  diflfercut  from  those  observed  m  tho  vertcbraj  of  the  type 
which  has  six.) 
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and  terminate,  with  the  exception  of  the  first,  by  a  tuberous  summit  which 
is  often  bifid ;  their  length  diminishes  from  the  second  to  the  fifth  bone. 
On  each  side  of  the  sacral  spine 
exists  a  groove,  at  the  bottom 
of  which  are  four  openings— the 
supersacral  fwamina.  These 
orifices  open  into  the  spinal 
canal,  and  communicate  with 
four  analogous,  but  wider  aper- 
tures, pierced  at  the  inferior 
face  of  the  bone,  and  for  this 
reason  named  the  subsacral  fo- 
ramina. The  inferior  face  is 
smooth,  and  shows  traces  of  the 
primitive  separation  of  the  ver- 
tebral bodies  ;  the  subsacral  fo- 
ramina, which  represent,  with 
the  corresponding  supersacral 
openings,  the  intervertebral  fo- 
ramina of  the  other  regions  of 
the  spine,  are  observed  on  this 

Borders.— The  two  hm-ders,  thick  and  concave,  form,  posteriorly,  a  rugged 
lip  :  in  front,  they  present  an  irregular  surface  inclining  obliquely  from 
above  to  below,  from  within  outwards,  and  from  before  to  behind  ihis 
surface  which  is  intended  for  the  articulation  of  the  sacrum  with  the  ossa 
innominata,  is  divided  into  two  parts :  one,  the  inferior,  named  m  man  the 
auricular  facet,  is  slightly  undulated  and  diarthrodial ;  the  other,  the 
superior,  serves  for  ligamentous  insertions. 

£ase.— This  offers :  1,  On  the  median  line,  the  anterior  orifice  ot  the 
sacral  canal,  and  the  anterior  articular  surface  of  the  body  of  the  first  sacral 
vertebra,  which  is  oval  and  slightly  convex ;  2,  On  the  borders,  the  articular 
processes  and  anterior  notches  of  this  vertebra,  as  well  as  the  elliptical 
and  somewhat  convex  facets  which  bring  it  into  contact  with  the  transverse 
processes  of  the  last  lumbar  vertebra. 

Summit.— The  summit,  thrown  back,  presents  :  1,  The  posterior  orifice 
of  the  sacral  canal ;  2,  The  posterior  articular  surface  of  the  body  of  the 
last  sacral  vertebra ;  3,  The  vestiges  of  the  articular  processes  and  posterior 
notches  of  that  vertebra. 

Sacral  canal. — This  is  the  portion  of  the  spinal  canal  which  is 
channeled  out  of  the  sacrum;  it  is  triangular,  and  diminishes  in  width 
from  before  to  behind. 


LATERAL  VIEW  OF  SACRUM. 
,  Articular  surface  of  body  :  2,  3,  Articular  surfaces 
'  corresponding  to  those  on  the  transverse  processes 
of  last  lumbar  vertebra;  4,  Spinal  foramen;  5, 
Auricular  facet;  6,  Anterior  articular  processes; 
7,  Inferior  or  subsacral  foramina;  8,  Superior 
spinous  processes;  9,  Summit  or  coccygeal  ex- 
tremity. 


5.   Coccygeal  Vertebrce, 

The  coccygeal  region,  or  coccyx,  comprises  from  fifteen  to  eighteen  de- 
generate vertebrjB,  which  gradually  diminish  from  the  first  to  the  last.  In 
the  first  three  or  four,  nearly  all  the  characteristics  of  true  vertebras  are 
found;  they  show  a  spinal  foramen,  a  body,  a  spinous  process,  and 
transverse  processes,  looking  backwards ;  the  articular  processes  only  are 
altogether  absent.  In  the  succeeding  vertebrfe,  these  characters  become 
effaced  ;  the  vertebral  lamina)  do  not  join  completely,  and  the  spinal  canal 
is  only  a  simple  groove,  which,  gradually  decreasing  in  depth,  at  last 
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entirely  disappears.  The  insertion  eminences  also  become  less  salient, 
and  the  coccygeal  vertebrte  are  soon  reduced  to  small  bony  cylinders, 
narrow  in  tlio  middle  and  wider  at  both  extremities,  with  a  convex  articular 
surface  at  each  end  (excejit  the  last,  ^vhich  has  only  one  articular  surface). 
These  small  cylinders,  the  last  traces  of  tiio  vertebral  bodies,  are  each 
developed  from  three  centres  of  ossification ;  they  are  very  spongy  and 
light.  The  fii-st  coccygeal  vertebra  is  frequently  consolidated  with  the 
sacrum  in  aged  animals. 


THE  SPINE  IN  GENBBAIi. 

The  vertebral  column  has  now  to  be  considered  in  its  entirety,  and 
examined  successively  in  its  superior  face,  its  inferior  face,  its  lateral  faces, 
and  its  spinal  canal.  Afterwards  its  dii-ection  and  mobility  will  be 
noticed. 

Superior  face. — This  presents,  on  its  median  line,  the  series  of  spmous 
processes.  But  little  salient  in  the  cervical  region,  these  eminences  are 
much  developed  in  the  dorsal  and  lumbar,  where  they  constitute  a  long 
crest,  the  dorso-lumbar  spine,  as  well  as  in  the  sacrum,  where  they  form 
the  sacral  spine.  They  soon  disappear  in  the  coccygeal  vertebrte. 
Outwards,  and  on  each  side  of  these  processes,  is  seen  a  succession  of 
tubercles  of  insertion,  represented  in  the  cervical  and  lumbar  vertebraB 
by  articular  processes,  and  in  the  dorsal  vertebrfe  by  the  superior  or  rugose 
portion  of  the  transverse  processes.  These  tubercles  are  disposed  in  hue, 
and  separated  from  the  spinous  processes  by  a  channel  designated  the 
vertebral  groove,  which  is  more  or  less  deep  and  wide.  It  is  on  these,  and 
on  the  spinous  processes,  that  the  extensor  muscular  fasciculi  of  the  spine 
receive  the  greater  portion  of  their  fixed  or  moveable  insertions. 

Inferior  surface. — Wide  at  the  neck,  this  face  becomes  narrow  in  the 
dorsal  region,  to  be  again  widened  at  the  lumbo-sacral  region,  and  once 
more  contracted  at  the  coccyx.  Crests  more  or  less  developed,  which  divide 
the  vertebral  bodies  into  two  lateral  portions,  right  and  left,  are  remarked. 

Lateral  surfaces.— These  offer  for  study  the  thirty-six  interyertebi-al 
foramina,  through  which  the  spinal  nerves  pass.  They  exhibit  besides, 
on  the  neck,  the  transverse  processes;  in  the  back,  the  external  laccts 
of  these  processes,  and  the  intervertebral  facets,  all  destined  to  sustain 
the  heads  of  the  ribs  ;  on  the  loins,  the  transverse  or  costiform  processes. 
It  may  be  remarked  that  the  ribs  and  the  transverse  processes  of  the  neck 
and  loins  furnish  points  of  insertion  to  the  powerful  muscles  which  produce 
the  lateral  movements  of  the  spine.  In  the  sacrum,  the  lateral  faces  are 
formed  for  the  articulation  of  the  spine  with  the  ossa  innominaia. 

Spinal  canal— This  canal  communicates,  in  front,  vnth  the  cranial  cavity. 
Very  wide  in  the  atlas,  for  the  reception  of  the  odontoid  .process  aud  to  permit 
the  rotatory  movements  of  the  head  without  injm-y  to  the  spmal  cord,  this 
canal  suddenly  diminishes  in  the  axis.  It  again  dilates  at  the  termination 
of  the  cervical  region  and  the  commencement  of  the  dorsal ;  there  tlie  spinal 
cord  presents  a  greater  volume,  and  the  movements  of  the  spine  are  xcvy 
extensive  Towards  the  middle  of  the  back,  the  spmal  canal  olicrs  its 
smallest  diameter ;  it  widens  from  this  part  to  the  lumbo-sacral  articula- 
tion: after  which  it  contracts  rapidly,  and  disappears  altogether  near  the 
fourth  or  fifth  coccygeal  vertebra.  The  lumbo-sacral  dilatation  coincides 
with  the  enlargement  of  the  cord  in  this  region,  and  with  the  enormous 
quantity  of  nerves  lying  beside  it. 


TEE  VERTEBRAL  COLUMN.  29 

Direction  of  the  vertebral  column. — The .  spine  does  not  extend  in  a 
straiglit  line  from  tlie  head  to  the  posterior  extremity  of  the  body.  If  it 
is  followed  from  the  caudal  termination,  which  is  free  and  looks  downwards, 
to  the  anterior  extremity,  it  will  be  seen  that  it  rises  upwards  and  forwards, 
forming  a  convex  inflexion  corresponding  to  the  roof  of  the  pelvis.  In 
the  lumbar  and  the  posterior  half  of  the  dorsal  region  it  is  nearly  horizontal 
and  rectilinear;  from  tlience  it  descends  to  the  cervical  region,  when  it 
!  again  rises  and  forms  two  ciu'ves,  the  one  posterior,  bending  upwards,  the 
I  other  anterior,  turned  down.  This  disposition  of  the  cervical  spine  gives 
it  the  shape  of  a  console. 

Mobility  of  the  vertebral  column. — In  the  cervical  region,  the  almost  total 
absence  of  spinous  processes,  the  great  development  of  the  articular 
processes,  and  the  very  short  curve  described  by  the  surfaces  of  contact 
of  the  vertebral  bodies,  allows  the  spine  very  extensive  and  very  diverse 
movements.  In  the  dorsal  region,  however,  these  movements  are  very 
limited,  the  spinous  processes  and  the  costal  arches  preventing  the  play 
of  the  vertebrte  on  each  other.  In  the  lumbar  region,  the  spine  can  be 
flexed  or  extended  more  than  in  the  dorsal ;  but  its  lateral  movements  are 
quite  as  restricted,  owing  to  the  presence  of  the  transverse  processes  and 
the  reciprocal  joining  or  dovetailing  of  the  articular  processes.  Lateral 
i  motion  is  even  rendered  impossible  in  the  posterior  half  of  this  region, 
'  from  the  manner  in  which  the  transverse  processes  are  adapted  to  each  other! 
It  may  be  remarked,  however,  that  this  disposition  singularly  favours  the 
integral  transmission  of  the  propulsive  efforts  thrown  upon  the  trunk  by 
the  posterior  extremities. 

_  The  sacral  vertebrae,  having  to  afford  the  ossa  innominata  a  solid  fixed 
point,  could  not  preserve  their  independence  and  mobility,  and  are  conse- 
quently consolidated  into  a  single  piece  which  fulfils  all  its  requirements 
in  this  respect.  In  the  coccyx  the  rachidean  stalk  again  recovers  its 
mobility,  and  to  a  degree  more  marked  than  elsewhere ;  the  coccygeal  bones, 
articulated  with  each  other  by  means  of  convex  surfaces,  and  deprived  of 
long  processes  at  their  extremities,  are  placed  in  the  best  possible  conditions 
ifor  variety  and  extent  of  movement. 


DIFFERENTIAL  CHAEACTEES  IN  THE  VEETEBEAL  COLUMN  OF  OTHEE  THAN 

SOLIPED  ANIMALS. 

The  Ndmbee  of  Pieces  composing  the  Spine  sliglitly  varies  in  the  Domesticated 
Animals,  as  will  be  seen  lq  the  following  Table. 


ANIMALS. 


Ox  . 

Sheep 
Goat 

Pig  . 

Dog  . 
Cat  . 


VERTEBR/E. 


Cervical. 


7 
7 
7 
7 
7 
7 


Dorsal.      Lumbar.  Sacral 


13 
13 
13 
14 
13 
13 


6 

6  or  7 
6 

6  or  7 
7 
7 


Coccygeal. 


5 
4 
4 
4 
8 
3 


16  to  20 
16  to  24 
11  to  12 
21  to  23 
16  to  21 
21 


A  VEUTEiin.!!  OF  THE  Ox,  SiiEEP,  AND  GoAT.— 1.  Cervical  Vertel>ra' —The.  nn,„-  i 
jrcrtebra^  of  the  0.  differ  from  those  of  solipe.ls  by  their  shortness  aJc  d^^^^^^ 
.  opmont  of  their  msort.on  eminences.    In  the  Sheep  and  Gont  they  are  relati'vcirk 
than  m  the  Ox.  The  transverse  processes  of  the  atlas  are  Idfes  iucliLd  tl  an  in  the  iSe 
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and  have  no  vertebral  fbnuniua ;  ,ti>o  P"f^^  ^^,i;:[j::iKSa:^niS 

nearly  Hat  and  join  each  other.    Tlie  axis  has  ^  HcmicyUnan  a  .  ^^^^ 

process,  which  is  bo  concave  on  its  upper  'f*  vlsteriorl? 

^--=^:rSa;S^t^S»-ri A^-^  vertehra,  an. 

^Srint  wS-  deserves  the  name  of  promnens:  its  spinous  process  being  no  le.- 

than  from  4  to  4|  inclus  ^  y^-^ljer  than  in  the  Horse. 

2.  Dorsai  wriebra;.-In  the      these  bones  are  ion ge^^^        their  transverse  processes 
Their  spinous  Presses  are  large^^^^^^^^  to  belo^;  whil. 

Considered  individually,  they  are  more  slender  in  the  midd  e  t^an 
Their  spinous  processes  dimm^h  in  width  ^^Pf  "Xy  progres^         increase  in 

the  eleventh  vertebra,  ^nd  widen  again  in  the  tw^^^^^  the  fii-st  four  are 

slope  to  the  tenth,  after  which  they  ^^^^^.'^"^'^^^g^^fhrrrgraduaUy  decrease, 
the  longest,  and  are  nearly  the  ^^^^^^l^^'Sjii^Jtcet  of  t^  P^o«e^^<^^'  ^''^^"^ 

. .   In  the  first  four  or  five  vertebrae,  the  '"t^^^^^^^g^^-m  direction.    This  facet  is 

retaining  its  vertical  convexity  is  preceding  one.    The  two 

^^^^t::^S^i^:TZ^  artfcular  processes  disposed 
like  those  of  the  lumbar  vertebrae.  relatively  less  strong  than  those  of  the 

O  Jt1r^?~el?Lf:^  -titind  t^erior  notches  are  never  con- 

rrrSet..-The  lumbar  verteW^^^^^^^^ 
the  Horse.  The  transverse  processes  a^-e  al.o  genera^^^^^  ^^^^ 

anterior  border,  convex  tl^^^nTearlTLS^^^^^^^ 

exception  of  the  two  first,  which  ^emam  »ea  ^y  borizonta  y  ^^^^ 
the  first  to  the  fourtli  vertebra ;      the  latter  ana  ti.^^     ^     ^.^^^  gradually  decreases 

dimensions;  in  the  last  they  ^^ddenly ^^^^^^^  ^^^3  j^^^e  no  articular 

from  before  to  behind.        the  fittl^and  s  x^^^  ^^^.p^^^.  J^^""'' 

facets  between  them  and  the  sacrum  these  bang  o  y  ^^^^.^^  ^.^^  ^.  ^^^^  ^^^^^ 
ular  processes  are  prominent,  and  tuitlier  removea 

to  posterior  vertebra.  inclined  downwards. 

In  the  Goat  the  transverse  processes  are  more  mcimea  extremities. 

in  the  Sheep,  on  the  -ntra'Ty  the  proee^^^^^  ^'^rious  and  curved  than  that  of  the 

4.  Sacrwm.-The  gacrum  of  the  more  vo  surmounted  by  a  thiclv 

Horse.    The  spinous  P^eesses  are  en  i  ely^^^^^^^^^^^  ^.^^  ^  ^  .i^ge  that  represent. 

rugged  lip;  they  are  lengthened  at  their  l>a?^^  ana  o  ^ 

thf  mdiments  of  the  articular  procef  es    J^ie  lateral  bor         .^^^^f^^^a  have  a  some- 

troZ:Z  ^^ISS^  — t..  of  the  spmous  processes  is 

late,  or  never  occurs.  „„^H„n    the  coccv"-eal  vertebra)  of  ruminants  are 

,.i.erjrins;r/tvrErs  Sc    t,,,  p^«» 

Ihi,  b»  the  shortest,  tho          ■ '''fXS^t  deS     its  cnit  on  the  intoiot  f»!c ;  ,  • 

;l]"ffmtJd\^SrLS4rSi;.Sa  loou-.ir  a.ve.....«  -u,  oo  ■ 

seauentlY,  its  posteiior  cavity  is  not  deep.  „„„rcelv  extend  from  one  i^rt  of  the 

Zsjth^^S  rWioW't.o  »pi-  »„..  .pp...  -  ^'•^ 

vertebral  foramen  is  not  constant,  ami  wucu 
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transverse  process,  and  on  the  other,  on  its  posterior  margin,  after  pursuing  a  certain 
track  in  the  substance  of  tlie  bone. 

The  odontoid  process  of  tlie  axis  is  constricted  at  its  base.  This  vertebra  is  distin- 
guished by  its  high  and  tliin  spinous  process  inclining  slightly  back,  by  its  transverse 
processes  being  but  slightly  prominent  and  perforated  by  an  enoimous  vertebral 
foramen. 

In  the  four  meceeding  vertebne,  the  spinous  process  terminates  in  a  blunt  point,  and 
inclines  forward ;  slightly  salient  in  the  first,  it  gradually  rises  in  the  others.  The  tmns- 
verse  processes  form  two  prolongations :  one,  the  superior,  is  tuberculous,  and  is  joined 
to  the  anterior  articular  process  by  a  plate  of  bone,  which  is  pierced  by  a  foramen ;  the 
other,  the  inferior,  flattened  on  both  sides,  bent  downwards,  and  large,  as  it  belongs  to 
the  posterior  vertebrte,  transforms  tlie  inferior  face  of  these  vertebral  bodies  into  a  large 
groove.  The  seventh  is  provided  with  a  spinous  process  as  long  as  those  of  the  dorsal 
region.  A  perforated  bony  plate,  as  in  the  preceding  vertebrse,  unites  the  anterior 
Mticular  process  to  the  single  tubercle  composing  the  transverse  process ;  the  latter  is 
continued  back  nearly  to  the  posterior  notch  by  a  second  plate,  also  perforated  with  a 
foramen  (see  Fig.  2). 

2.  Dorsal  vertebras. — The  Pig  has  fourteen  dorsal  vertebrae,  which,  in  their  general 
disposition,  are  not  unlike  those  of  the  Ox.  As  with  that  animal,  the  intervertebral  fora- 
mina are  double,  each  vertebral  lamina  being  perforated  laterally  by  an  opening  situated 
in  front  of  the  posterior  notch.  In  addition,  the  vertebras  of  the  Fig  present  this  pecu- 
Uajity,  that  their  transverse  processes  are  generally  traversed  at  the  base  by  a  single  or 
multiple  foramen  which  communicates  with  the  preceding. 

With  regard  to  the  special  characters  proper  to  some  of  the  vertebrae,  these  are,  as  with 
the  other  animals,  very  few,  and  may  be  described  as  follows :  1.  The  transverse  pro- 
cesses of  tlie  four  vertebrae  preceding  the  last  project  but  slightly ;  2.  In  the  fourteenth 
this  process  resembles  those  of  the  lumbar  vertebrae  ;  3.  The  articular  facet  of  the  trans- 
verse process  in  the  four  last  vertebrae  is  confounded  with  the  anterior  lateral  facet 
corresponding  to  the  head  of  the  rib ;  4.  The  articular  processes  of  the  last  five  vertebrae 
are  arranged  like  those  of  the  lumbar  vertebrae ;  and  the  prominence  formed  by  the 
tubercle  on  the  outside  of  the  anterior  articular  process  replaces,  to  a  certain  degree,  the 
transverse  process  of  these  vertebrae. 

3.  Lumbar  veiiebree. — These  bones  in  the  Pig  greatly  resemble  those  of  ruminant 
animals.  It  commonly  happens  that  seven  are  met  with ;  but  in  this  case  the  supple- 
mentary vertebra  is  generally  a  sacral  one.  It  is  not  denied,  however,  that  seven  lumbar 
vertebrae  may  exist  in  the  Pig,  along  with  the  normal  number  of  sacral  vertebrae. 

4.  Sacrum. — This  is  formed  by  four  vertebrae,  which  are  a  long  time  in  becoming 
fused  together ;  and  it  is  often  difficult  to  discover  where  the  sacrum  ends  and  the  coccyx 
begins."  The  spinous  processes  are  entirely  absent.  The  vertebral  laminae  are  not 
consolidated  ;  so  that  the  spinal  canal  is  half  cut  through  in  its  upper  portion,  as  in  the 
cervical  region ;  this  canal  is  also  much  compressed  above  and  below. 

5.  Coccygeal  verlebrx. — These  vertebrae  in  the  Pig  are  more  particularly  distin- 
guished by  the  presence  of  articular  processes,  by  means  of  which  the  foremost  bones 
correspond  with  each  other. 

C.  VEHTEBKiE  OF  THE  DoG  AND  Cat.— I.  Cervical  Vertebrx.— In  these  animals,  the 
cervical  vertebras  are  long  and  thick,  and  much  resemble  those  of  solipeds.  Nevertheless 
besides  their  smaller  volume,  they  aie  distinguished :  1,  By  the  disposition  of  their 
correspondmg  articular  surfaces;  the  anterior,  or  head,  is  nearly  flat,  and  is  even  slightly 
excavated  in  its  centre  ;  the  posterior,  or  cavity,  is  but  little  hollowed  to  receive  the  head 
of  the  next  vertebra;  2,  By  the  width  of  the  vertebral  lamina;,  which  exactly  cover  one 
another ;  3,  By  the  height  of  their  spinous  processes,  which  increases  as  the  vertebrre 
extend  back ;  4  By  the  great  extent  of  the  anterior  and  posterior  articular  processes, 
wmch  are  united  by  means  of  a  continuous  and  very  salient  bony  plate,  that  considerably 
augments  the  transversal  diameter  of  eacli  vertebra. 

In  the  atlas,  the  articular  surface  for  the  odontoid  pivot  is  confounded  in  front  with  the 
cavities  which  correspond  to  the  occipital  condyles.  The  two  facets  which  are  annexed 
posteriorly  to  this  articular  surface,  instead  of  being  plane  or  gently  undulated,  as  in  the 


n^fiLJ^'^  ^'^'^  always  be  made  out,  however,  by  consulting  the  disposition  of  the 
articular  processes.  Thus,  m  the  sacral  vertebra)  these  cmfnences-if  we  except  tiie 
anterior  ones  of  he  first  and  the  posterior  of  the  last-never  exist  except  in  a  rud  ! 
diarSers      =  '"''^^'"^  ^''^'^'^  ^^^^  '•^-'^PP^'^r  with  aH  Ihe  r 
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other  domostieated  animals,  are  triinsfonnod  into  real  glenoid  o/ivities.'  The  transverse 
proccssos  arc  ciirrii'd  directly  outwards  and  a  little  backward ;  the  lip  which  "borders 
each  is  sli'/;liily  raised;  of  tlic  two  foramina  whicli  replace  the  anterior  notcli,  one  oidy 
exists,  and  this  peuetrates  to  the  interior  of  the  spinal  canal ;  the  other  is  merely  a  simple 
notch. 

In  the  axis,  the  odontoid  process  is  cylindrical,  narrow  at  its  base,  and  bent  a  little 
upwards ;  the  lateral  facets  of  this  eminence  represent  true  condyles.'-^  The  spinous 
process  is  very  thin  and  undivided,  and  is  curved  forward  above  the  lamiuaj  of  the  atlas. 
The  anterior  notches  arc  never  converted  into  foramina. 

The  third  cervical  vertebra  is  tlie  largest;  and  the  succeeding  ones  gradually 
diminish  in  thickness  to  the  last,  contrary  to  what  occurs  in  the  other  species.  The 
seventh  does  not  show  the  spinous  process  so  developed  as  in  ruminants  and  pachyderms 

(see  Fig.  1).  •,       ,  1  , 

2.  Dorsal  vertebrx. — In  the  Dog  the  dorsal  vertebrai  are  formed  on  the  same  model  as 
those  of  the  Horse ;  but  their  spinous  processes  are  in  general  narrower  and  thicker.  The 
tenth  always  has  its  spinous  process  vertical,  triangular,  and  terminated  in  a  sharp  point. 
The  last  three  have  no  posterior  facets  for  the  articulation  of  the  heads  of  the  ribs,  and 
exhibit,  in  the  conformation  of  their  articular  proce.'»ses,  the  same  disposition  as  the 
lumbar  vertebraj.  In  the  Cat,  the  transverse  processes  of  the  three  last  dorsal  vertebrae 
are  thin,  sharp,  and  turned  backwards ;  they  never  possess  facets  for  the  tuberosity  of 

the  ribs.  ,  ,.1  r 

3.  Lumbar  verfehrx.—In  the  Dog  and  Cat,  the  lumbar  vertebrae  are  remarkable  tor 
theii-  strength,  due  to  their  length,  thickness,  and  the  development  of  the  eminences  of 
insertion.  The  spinous  process  is  low,  and  becomes  acute  in  the  last  vertebra.  The 
transverse  processes  incline  very  much  forward  and  downward  ;  tiiey  become  longer  from 
the  first  to  the  second-last  bone;  in  the  latter  they  become  contracted,  and  in  the  seventh 
vertebra  they  are  still  more  diminished,  and  terminate  in  an  obtuse  point.  The  tubercle 
of  the  anterior  articular  process  is  extremely  prominent,  and  tlie  posterior  notches  are 
surmounted  by  a  small,  very  acute  prolongation,  dii'ected  backwards,  which  becomes 
more  developed  towards  the  anterior  vertebra).  Ti.is  small  prolongation  exactly 
represents  the  transvers-e  process  of  the  dorsal  vertebras. 

4  Sacrum.— The  three  vertebrse  which  form  tlie  saci-um  of  carnivora  are  early  con- 
solidated The  supersacral  spine  constitutes  a  thin  sharp  ridge;  while  the  lateral 
surfaces  for  articulation  with  the  ossa  innominata  are  turned  cptite  outwards  and  are  nearly 

vertical.  ,  1  x.  1 

5  Coccvqeal  vertebrx.— The  vertebra;  of  the  coccyx  are  very  strong  and  tuberous. 
The  first  five  or  six  are  as  perfect  as  the  true  vertebrse,  and  comport  themselves  in  eyerv 
respect  like  them.  The  last  are  small  V-shaped  bones,  which  M.  Goubaux  has  described 
by  the  name  of  hypsiloid  bones. 

COMPARISON  OF  THE  VEBTEBRAL  COLUMN  OF  MAN  WITH  THAT  OP  THE  DOMESTICATED 

ANIMALS. 

The  vertebral  column  of  Man  is  composed  of  twenty-nine  bones :  twenty-four  vertebra?, 
the  sacrum,  and  four  pieces  constituting  the  coccyx.  The  twenty-four  vertebraj  arc  thus 
distributed : 

Cervical  vertebrse  ' 

Dorsal         „   12 

Lumbar       „   5 

In  all  these  vertebras,  the  bodies  arc  slightly  excavated  at  the  two  extremities,  -while 
in  the  domesticated  animals,  the  superior  or  anterior  is  convex,  and  the  inferior  or  iwstenor 

^""^T^ Cervical  vertebra.— These  are  wide  and  short.  The  spinous  processes  arc^  mode- 
rately developed  and  bifid  ut  their  summits ;  the  transverse  processes  are  also  dividecl 
into  two  brandies— a  posterior  and  an  anterior.  .  .       ■  ,         r  *i 

2  Do^-sal  vertcbrJ.-In  these  vertebra,  the  bodies  increase  m  thickness  from  the 
first  to  the  last.  In  the  first  as  well  as  in  the  last  dorsal  vertebra;,  the  spinous  process  is 
Sost  immediately  directed  backwards;  in  the  middle  portion  of  this  region  these 
processes  are  very  obliquely  directed  downwards  and  backwards. 

'  CA  nJenoid  cavity  is  a  shallow,  oval,  articular  depression.)  n^„A..u. 
=  {A  condyle  is  an  articular  cinineuce  representing  an  ovoid  segment.  Condyles 
always  con-espond  to  the  glenoid  cavities  in  the  articulations.) 


TUB  HEAD. 


33 


3.  Lumbar  verlebrx. —Tho  lumbar  veitcbrro  arc  the  strongpst  bones  in  the  spine, 
and  tlioir  bodies  are  utaily  as  (hick  as  those  of  tlie  larger  doraesticuted  animnls.  Tliie 
enoimuus  devflopment  of  the  Iniiibar  vertebrro  in  Man  is  related  to  his  position  as  a  bipeil. 
In  tlie  fifth,  the  lower  face  of  the  body  is  cut  very  oliliquely  backwards  and  upwards,  and 
the  transverse  processes  are  mure  volumin(ms  than  those  of  the  otiier  lumbar  vertebras. 

4.  Sncrum. — Tlie  bacrum  is  formed  by  the  union 

of  five  pieces.    It  is  very  concave  from  above  to  Fio-.  ig. 

below  and  before  to  behind.  In  becoming  united 
to  the  lumbar  region,  it  forms  a  sfilient  angle  in 
front,  to  which  has  been  given  the  name  of  promon- 
iorij  or  mcro-vertebral  angle.  The  sacial  spine  is 
continuous  or  interrupted,  according  to  the  subject ; 
it  is  alway  bifid  iufuriorly. 

5.  Coccygeal  vertebnc. — These  are  little  boiifs 
or  flattened  tubercles,  four  in  number,  rarely  five, 
and  usually  consolidated.  The  coccyx  is  conical  in 
shape.  Its  base  shows  two  processes  directed  up- 
wards, which  are  called  the  cornua  of  the  coccyx. 
Its  smnmit  is  often  deviated  to  the  right  or  left. 

Article  II. — The  Head. 

The  head  is  a  large  bony  pyramid,  elon- 
gated from  above  to  below,  and  quadran- 
gular, suspended  to  the  anterior  extremity 
of  the  spine ;  it  is  in  a  direction  varying  with 
the  attitudes  of  the  animal,  but  which  we  will 
Buppose,  for  convenience  of  description,  to 
be  nearly  vertical.  It  is  formed  of  a  great 
humber  of  particular  bones,  which  are  only 
distinct  from  one  another  in  very  young 
animals  ;  for  well  before  the  adult  period  is 
reached  the  majority  of  the  bones  are  united 
and  cannot  be  separated. 

The  head  is  divided  into  two  parts  :  the 
cranium  and  the /ace. 

BONES  OF  THE  CRANIUM. 

The  cranium,  or  upper  part  of  the  head, 
is  composed  of  seven  flat  bones,  five  of 
which  are  single :  the  occipital,  parietal, 
frontal,  sphenoid,  and  ethmoid  ;  one  only,  the 
temporal,  is  double.  These  bones  circum-  i 
scribe  a  central  cavity,  the  cranial,  which 
communicates  behind  with  the  spinal  canal, 
and  lodges  tlio  principal  portion  of  the 
nervous  centres — the  encephalon. 

1.  Occipital  Bone. 

•  The  occipital  bone  occupies  the  superior 
extremity  of  the  head,  which  it  supports 
from  the  anterior  extremity  of  the  spinc!. 
This  bone  is  very  irregular  in  its  form,  and 
is  bent  at  a  right  angle  in  front  and  beliind. 
It  has  an  external  and  an  internal  face,  and 
a  circumference  which  brings  it  into  contact 
with  the  adjoining  cranial  bones ;  the  latter  is 
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Occipital  jn-otiiberance  ;  2,  Origin  of 
the  mastoid  crest ;  3,  Parietal  bone  ;: 
4,  Saggitid  suture;  5,  Junction  of 
the  parietal  and  temporal  bones ; 
6,  Zygomatic  arch ;  7,  Frontaf 
bone;  8,  Frontal  suture;  9,  Tem- 
poral fossa  ;  10,  Supraorbital  fora- 
men ;  11,  12,  Lachrymal  bone;  13, 
Malar  bone ;  14,  Nasal  border  of 
frontal  bone;  15,  Nasal  bone;  16, 
Suture  of  nasal  bones;  17,  Superior 
maxillary  bone;  18,  Infraorbital 
foramen;  19,  Anterior,  or  pre- 
maxillary  bone;  20,  Foramen  iii- 
cisivum;  21,  Incisor  teeth— youno- 
mouth.  ° 

subdivided  into  two  anterior 
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laterd  Men,  t».o  postcrm-  IMcral  ta'to,  Ml  anterior  and  yortrnV  saliml 
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constitute  the  sides  of  the  basilar  P™°f  =   "  foramen,  a  vast 

the  ompto-^feM-to-J"™' a' „^S°  ponetrnting  the 
irregular  opening,  orfondmg  from   above   dO"niva^^^^^^  ^ 

cranium,  and  divided  by  a  ligament,  in  '  tU  W'ri.r 

^ne  inferior,  tlie  milmV  "^^^^^^ iuto 
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point  where  tlie  bone  is  bent  posteriorly ;  tbey  septOi-atc  the  anterior  lateral 
from  the  corresponding  posterior  lateral  border,  and  are  occupied  by  the 
tuberous  portion  of  the  temporal  bone. 

Structure. — The  occipital  bone  contains  much  spongy  substance. 

Development. — It  is  developed  from  four  centres  of  ossification  :  one,  the 
anterior,  is  single,  and  forms  the  occipital  protuberance;  another,  the 
posterior,  also  single,  forms  the  basilar  process ;  the  other  two  are  pairs,  and 
comprise  each  a  condyle,  with  the  styloid  process  and  the  corresponding 
condyloid  foramen. 

2.    Tlie  Parietal  Bone. 

The  parietal  is  a  wide  and  thin  bone,  very  much  arched  to  form  the  roof 
of  the  cranial  cavity.  It  is  bounded  above  by  the  occipital  bone,  below 
by  the  frontal,  and  laterally  by  the  two  temporal  bones.  It  offers  for  study 
an  external  and  internal  face,  and  a  circumference  divided  into  four  regions  or 
herders. 

Faces. — The  external  face  is  convex.  It  exhibits  two  curved  ridges  whose 
concavity  is  directed  outwards ;  these  two  crests,  which  are  termed  the 
farietal  ridges,  approach  each  other  and  unite  superiorly,  to  be  continued 
with  the  antero-posterior  ridge  of  the  occipital  bone ;  below  they  diverge 
and  proceed,  one  on  each  side,  to  join  the  supraorbital  process.  They 
divide  the  sui'face  of  the  bone  into  three  portions  :  two  lateral,  which  are 
rough  and  traversed  by  vascular  channels,  forming  part  of  the  temj)oral  fossae ; 
the  third,  or  middle,  is  plane,  smooth,  and  of  a  triangular  form,  and  covered 
by  the  skin.  The  internal  face  is  concave,  covered  by  digital  impressions, 
and  grooved  by  small  vascular  canals  ;  it  offers,  on  the  median  line,  and 
altogether  above,  the  parietal  eminence.^  This  trifacial  and  very  salient  pro- 
jection presents  at  its  base,  on  each  side,  an  excavation  elongated  trans- 
versely, into  which  opens  the  parieto-temporal  canal,  and  which  is  destined 
to  lodge  a  venous  sinus.  It  is  continued,  in  front,  by  a  median  crest,  which 
is  often  replaced  by  a  slight  groove,  the  saggital  furrow,  bordered  by  linear 
imprints.  Two  other  ridges,  resulting  from  the  abutment  of  the  lateral 
border  of  the  bone  against  the  anterior  face  of  the  petrous  bone,  rise  from  the 
sides  of  this  eminence  and  descend  to  the  sphenoid  bone ;  they  separate  the 
cerebral  from  the  cerebellar  cavity. 

Borders. — The  superior  border  is  notched,  thick,  and  slightly  dentated  ; 
it  articulates  with  the  occipital  bone.  The  inferior  border,  slightly  concave, 
and  deeply  dentated,  offers  an  external  bevel  in  its  middle  portion,  and  an 
internal  bevel  on  its  sides ;  it  corresponds  with  the  frontal  bone.  The 
lateral  borders  are  very  thin,  and  are  cut  at  the  expense  of  the  external  plate 
into  a  wide,  sloping  edge,  which  shows  a  groove  destined  to  form  the 
parieto-temporal  canal.  A  very  prominent  angle  separates  each  into  two 
portions,  an  inferior,  that  articulates  by  suture  with  the  squamous  portion 
of  the  temporal  bone  ;  and  a  superior,  curved  inwards  towards  the  centre  of 
the  cranial  cavity ;  tlie  latter  portion  of  the  lateral  border  is  in  contact 
with  the  anterior  face  of  the  petrous  portion  of  the  temporal  bone,  with 
which  it  concurs  to  form  the  lateral  crest  that  descends  to  the  parietal 
eminence. 

Structure. — This  bone  contains  much  compact  tissue,  the  spongy  sub- 
stance existing  only  in  its  middle. 

Development.— li  is  developed  from  two  large  centres  of  ossification,  to 

'  Tim  riileninl  occipital  eminmici-  of  Mnii. 
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wliich  is  added  a  single  centre  to  form  the  parietal  eminence^  In  early 
life  the  parietal  ridges  are  absent. 


3.  Frontal  Bone. 


The  frontal  is  a  flat  quadrilateral  bone,  whose  sides  are  bent  in  the 
middle  at  an  aeute  angle,  and  are  earried  back,  and  a  little  inwards,  to  mee 
So  Ws  of  the  sphenoid  bone.  It  assists  in  forming  the  cramal  roof  and 
Dart  of  the  face.  It  is  bordered :  above,  by  the  parietal  bone  ;  below,  by  the 
Tasal  and  lachrymal  bones ;  and  on  each  side,  by  the  temporal  bones.  It 
ottbrs  for  study  an  external  and  an  internal  face,  and  four  horders. 

Faces  -The  external  face  is  divided,  by  the  donble  flexure  of  the  bone 
into  thxS  regions :  a  middle  and  two  lateral.    The  first,  nearly  p  ane,  is 

°„u»Wa  7e  ntern.l  face  is  smooth  and  conc.,e,  a.d  form,  par  of  fte 

f^f        orbital  margin:  the  summit,  thickened  and  denticulated,  rest, 
bone  ■'4  slightly  Sa/  S  basroTL  ovWtal 

IS  covered  witn  ciigiiai  mipio&oiu    ,  f„„Z.^       a  crest  which  is  con- 

exhibits :  1,  On  the  ^  ^,«;.f,gt?f  \h^^^^^^^^  bon^.'and  below,  .dth 
tmuous,  above,  with  the  ^^'^'^^^^^f^^^  and  ii  the  re-entering  angle  formed 
the  crista-galli  process  ;  2,  Un  tne  siaes,  ^^^^'^  niortice  which  receives 

by  the  floLe  of  the  bone,  there  ^"^^,  0'  the  median 

the  wing  of  the  sphenoid  bone  ^  u™'^  J  ^  „,sisis  in  forming  the 
iT,-'"  S\KS  :tiCa.l  F0se't3  laterally  two  large  opening 
wSlld  toTe  Sarsinnses^vast  anfractnons  spaces  excavated 

rro?lro,Te°o=  TtrS^contU  with  tho  pariofU  and 

,l,el„„  lateral  cc„lr».  .»  two  ■'"''"Xto^lS^t  >  S^^^^^^   /«'™:'"~  "  ■•»'":'■''*'" 
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squamous  portion  of  the  temporal  bone.  The  inferior,  prolonged  to  a 
point  in  the  middle,  is  in  apposition  with  the  nasal  bones  through  the 
medium  of  a  wide  external  bevel ;  laterally,  it  is  very  thin,  faintly  serrated, 
and  articulates  with  the  lachrymal  bone.  Tlie  lateral  borders,  tliin  and 
irregular,  present  two  notches :  one,  the  superior,  is  wide_  and  deep,  and 
occupied  by  the  wing  of  the  sphenoid  bone;  the  other,  inferior,  is  very 
narrow,  and  uniting  with  a  similar  notch  in  the  sphenoid  bone,  forms  the 
orUtal  foramen,  which  opens  into  the  cranium,  very  near,  but  external  to, 
the  ethmoid  fossa.  Each  of  these  borders,  also,  is  adapted,  for  a  limited 
extent,  to  the  corresponding  palate  bone. 

Structure. — The  two  compact  plates  of  the  frontal,  bone  are  separated  by 
spongy  texture  towards  the  middle  and  in  the  upper  part ;  they  separate 
below  to  form  the  frontal  sinuses.  Laterally,  they  are  very  thin  and 
consolidated  with  each  other. 

Development. — The  frontal  bone  is  developed  from  two  lateral  centres  of 
ossification,  which  only  coalesce  at  a  late  period.  In  youth  the  cranial 
portion  of  the  bone  forms,  in  front  of  the  head,  a  large  rounded  protuberance 
standing  beyond  the  facial  portion.  This  prominence  disappears  when  the 
frontal  sinuses  begin  to  be  developed.  These  cavities  do  not  exist  at  an 
early  period  of  foetal  life  ;  but  commence  to  form  about  the  foui-th  month  of 
conception,  by  a  process  of  resorption,  which  removes  the  spongy  substance 
interposed  between  the  two  compact  tables  of  bone,  and  may  even  cause  the 
destruction  of  the  internal  table.  The  sinuses  enlarge  with  age,  and  remain 
dm'ing  life  separated  from  one  another  by  a  vertical  septum. 

4.  Ethmoid  Bone. 

The  ethmoid  hone,  deeply  situated  in  the  limit  between  the  cranium  and 
the  face,  is  inclosed  between  the  frontal,  the  sphenoid,  the  vomer,  the  palate, 
and  the  supermaxillary  bones.  It  is  composed  of  three  portions :  a 
perpendicular  plate,  and  tioo  lateral  masses. 

The  Perpendicular  Lamina  of  the  Ethmoid  Bone. — Situated  in  the 
median  plane,  and  flattened  on  both  sides,  this  bone  presents  two  faces,  a  left 
and  right,  and  four  borders. 

Faces. — The  faces,  covered  by  the  pituitary  membrane,  present,  pos- 
teriorly, small  sinuous  crests  ;  elsewhere  they  are  smooth.  A  vei'y  narrow 
interval,  constituting  the  bottom  of  the  nasal  cavities,  separates  them  from 
the  lateral  masses. 

Borders. — The  superior  border  looks  towards  the  centre  of  the  cranial 
cavity,  and  constitutes  what  is  called  the  ethmoidal  ridge,  or  crista-galli 
process.  It  is  free,  concave,  and  sharp,  prolonged  in  front  and  above  by  the 
median  crest  of  the  frontal  bone,  and  confounded  behind  with  the  middle 
portion  of  the  inferior  sphenoid.  The  inferior  border  is  continuous  with  the 
cartilaginous  plate  which  separates  the  nasal  cavities.  When  this  plata 
becomes  ossified,  which  is  not  unfrequent,  it  is  impossible  to  discover  the 
point  where  it  begins  or  tbe  ethmoid  bone  terminates.  The  middle  septum 
of  the  nose  has  been  considered,  and  justly,  as  a  prolongation  of  the  perpen- 
dicular plate  (or  lamina)  of  this  bone.  The  anterior  border  is  consolidated 
with  the  vertical  septum  which  separates  the  frontal  sinuses.  The  posterior 
border  is  joined,  above,  to  the  median  plate  which  divides  the  sphenoidal 
sinuses  into  two  compartments.  Below,  it  is  fixed  in  the  groove  of  tho 
vomer,  and  soon  becomes  confounded  with  that  bone,  which  is  itself  conso- 
lidated with  tho  inferior  sphenoid. 

Lateral  Masses  or  the  Ethmoid  Bone.— These  are  two  largo  pyriform 


THE  BONES. 

tuberosities  placed  on  oacli  siclo  of  tlic  iicrpcndicular  lamina,  and  offering 
for  study  a  middle  portion,  a  base,  and  a  Hummit.  Esicli  of  these  is  formed  by 
an  assemblage  of  numerous,  extremely  tliin,  osseous  plates,  curved  into 
small  and  very  fragile  convolutions.  These,  elongated  from  above  to  below, 
become  longer  as  they  are  more  anterior ;  they  are  attached  by  tlieir  superior 
extremities  to  the  transverse  plate  which  separates  the  cranium  from  the 
nasal  cavities,  and  by  one  of  their  borders  to  a  thin  leaf  of  bono  which 

envelops  the  lateral  masses  out- 
wardly. They  have  received  the 
name  of  the  ethmoidal  volutes  (or 
cells). 

Middle  portion. — This  should 
be  studied  externally  and  inter- 
nally. 

The  external  surface  of  each 
ethmoidal  mass  is  divided  into  two 
sections :    an   internal,  making 
part  of  the  nasal  cavities ;  the 
other,  external,  concni's  in  form- 
ing the  walls  of  the  frontal  and 
maxillary  sinuses.    The  first,  the 
least  extensive,  is  almost  plane ; 
parallel  to  the  pei-pendicular  la- 
mina, it  is  isolated  from  it  by  the 
narrow  space  which  forms  the 
bottom  of  the  nasal  cavities ;  it 
presents  several  openings  which 
separate  the  most  superficial  cells, 
and  join  the  internal  canals  to  be 
hereafter  noticed.    The  second, 

A,  Occipital  bone.— 1,  Condyle;  2,  Con- 
dyloid foramen;   3,  Styloid  process; 
4,  Summit  of  basilar  process.— B,  Parie- 
tal bone.— 8,  Parietal  protuberance; 
9,  Channel  which  concurs  to  form  the 
pavieto-temporal    canal.  —  C,  Frontal 
Ijone.— 10,  Transverse  crests  separating 
,     .       the  cranial  from  the  f;\cial  portion  of 
the   bone;    11,  Frontal  sinuses;  12, 
Notch  on  the  lateral  border  occupied 
by  the  wing  of  the  sphenoid  bone ;  13, 
Notch  for  the  formation  of  the  orbital 
foramen;  14,  Summit  of  the  orbital 
process;  15,  Supraorbital  foramen.— 
D,  Perpendicular  lamina  of  the  ethmoid 
bone. — E,  E,  Lateral  masses  of  the  eth- 
moid bone. — 16,  The  great  ethmoid  cell. 
— F,  Squamous  portion  of  the  temporal 
bono. — 17,    Supercondyloid    process  ; 
18,  Channel  for  the  formation  of  the 
parieto-tcmporal  canal. — G,  Tuberous 
portion  of  the  temporal  bone. — 5,  Mas- 
toid  process;   6,    Internal  auditory 
hiatus ;  7,  Opening  fol-  the  eustachian 

ANTERIOR   BONES   OF    T.IE    HEAD   OF    A    FUCfUS        tube   into   the  «>-'"P-7""^--ll\^''^J;: 

(nor.SE)  AT  miiTii;  DISARI  ICULATEO,  anp  ryn.al  boue.-i  Nasal  bone.-J,  bu- 
ViEWEi)  FROM  BEIIINB.  I'^nor  turbinated  bone. 
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very  extensive  and  convex,  looks  outwards  in  front  and  behind,  and  is  covered 
by  an  osseous  plate  traced  with  shallow  furrows,  which  correspond  internally 
with  the  small  crests  to  wliich  the  cells  are  attached.  This  lamella  is 
prolonged,  inferiorly,  a  little  beneath  the  inferior  extremity  of  these  latter, 
and  turns'  outwards  to  articulate  with  the  palate  and  superior  maxillary 
bones ;  superiorly,  it  coalesces  with  the  sphenoid  and  the  orbital  portion  of 
the  frontal  bone. 

Interiialh/,  the  lateral  masses  are  hollowed  from  above  to  below  hy 
extremely  diverging  canals,  which  open  inferiorly  into  the  nasal  cavities, 
and  separate  the  cells  from  one  another.  The  latter  are  so  incurvated  that 
the  internal  cells  communicate  with  each  other.  Thej-e  are  some,  however, 
which  are  completely  closed  ;  the  anterior,  or  great  cell,  is  frequently  so.^ 

Base. — The  hose  of  each  lateral  mass  looks  upwards,  and  is  formed  by  the 
transverse  septum  between  the  cranium  and  the  nasal  cavities.  This 
septum  is  perforated  by  openings  which  give  passage  to  the  ethmoidal  nerves  ; 
it  is  named  the  cribriform  plate  of  the  ethmoid  bone.  It  is  concave  on 
the  superior  surface,  which  constitutes  the  ethmoidal  fossa,  and  convex  on 
the  opposite  face,  where  attachment  is  given  to  the  superior  extremities  of 
the  cells.  It  is  consolidated  internally  with  the  perpendicular  plate ;  the 
other  points  of  its  circumference  are  attached  to  the  sphenoid  bone,  and  to 
the  transverse  ridge  on  the  internal  face  of  the  frontal  bone. 

Summit. — The  summit  of  each  lateral  mass  is  formed  by  the  inferior 
extremity  of  the  ethmoidal  cells,  which  is  directed  downwards  towards  the 
nasal  cavities.  One,  more  voluminous  than  the  others,  is  carried  much 
lower,  and  terminates  by  a  rounded  protuberance.  It  corresponds  to  the 
middle  cornu  (conclia  media)  of  Man. 

Structure  of  the  ethmoid  hone. — Very  little  spongy  tissue  enters  into  tho 
composition  of  this  bone,  and  this  is  only  found  near  the  anterior  border  of 
the  perpendicular  plate. 

Development. — The  ethmoid  bone  is  late  in  attaining  its  development, 
and  the  adjoining  bones  are  nearly  completely  ossified  when  it  is  yet 
entirely  cartilaginous.  The  bony  transformation  commences  in  it  at  the 
inferior  extremity  of  the  cells,  and  ailvances  progressively  from  below 
upwards.  The  perpendicular  jilate  is  only  ossified  in  part  when  the  eel's 
have  passed  through  the  first  half  of  the  process ;  at  the  same  time  it 
coalesces  with  the  inferior  sphenoid.  The  cribriform  plate  is  the  last  to 
become  ossified ;  this  transformation  having  scarcely  been  achieved  when 
the  animal  is  six  or  eight  months  old. 

5.  Sphenoid  Bone. 

The  sphenoid  bone  is  situated  behind  the  cranium,  between  the  occipital, 
ethmoidal,  palate,  vomer,  pterygoid,  frontal,  and  temporal  bones.  it  is 
flattened  from  before  to  behind,  curved  from  one  side  to  the  other,  thick  in 
its  middle  part,  named  the  hody,  and  thin  on  the  sides,  which,  in  their 
inferior  half,  are  prolonged  in  the  form  of  alee  or  wings.  It  has  two  surfaces 
and  four  borders. 

Surfaces. — The  external  surface  is  convex,  and  presents :  1,  On  the 
median  line,  the  external  surface  of  the  body,  rounded  from  one  side  to  tho 
other,  is  continued  with  tliat  of  the  basilar  process,  and  lias  marked  mus- 
cular imprints  superiorly  ;  2,  On  tho  sides  and  from  witbin  outwards  :  a 
the  vidian  (or  pterygoid)  fissure,  directed  from  above  downwards,  and  con- 
tinued by  the  vidian  canal,  a  very  small  foramen  which  opens  into  the 
_   '  It  ii  not  rare  to  find  it  oponiiig  into  tliu  frontal  fiiuis. 
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<n-bital  hiatus ;  h,  the  mhsphenoidal,  or  fterygoid  process,  a  long  eminence, 
rtattciicd  on  both  Hides,  inclining  downwards,  articulating  with  the  palate 
and  pterygoid  bones,  and  traversed  at  its  base  by  the  vidian  canal;  c,  a 
little  behind  and  above  this  eminence,  the  superior  orifice  of  the  sub- 
xplicnoidal  foramen,  a  large  canal  which  bifurcates  mferiorly ;  d,  more  in 
iront,  the  orhital  hiatus,  a  kind  of  vestibule  into  which  open  m  common  the 
principal  branch  of  the  subsphenoidal  canal,  the  three  supersphenoidal 
canals,  the  vidian  and  optic  canals,  and  the  orbital  opening :  this  hiatus  is 
surmounted  by  a  thin  and  sliarp  bony  plate,  above  which  opens  the  smallest 
branch  of  the  subsphenoidal  foramen ;  e,  altogether  without  the  hiatus  is 
remarked  a  smooth  surface  belonging  to  the  wing  of  the  sphenoid,  and 
which  concurs  to  form  the  orbital  cavity. 

The  internal  face  is  concave  from  side  to  side.    It  shows :  1,  Uu  the 
median  line,  and  from  before  to  behind,  a  small  projection  united  to  tlie 
crista-galli ;  the  optic  fossa,  elongated  transversely  in  the  f..rm  of  a  shuttle, 
and  presenting  at  the  bottom,  and  on  each  side,  the  superior  orihce  ot  the 
optic  foramen,  a  cylindrical  canal  directed  oblifiuely  downwards,  forwards, 
and  outwards,  to  reach  the  orbital  hiatus  ;  the  supersphenoidal  ov  pituitary 
fossa,  also  named  the  sella  turcica,  a  slight  depression,  limited  behind  by  a 
scarcely  noticeable  transverse  projection  separating  it  from  the  superior 
channel  of  the  basilar  process;  2,  On  the  sides,  and  m  front,  the  internal 
surface  of  the  wings,  depressed  by  very  superficial  digital  impressions ; 
more  behind  and  outwards,  a  fossa,  elongated  from  before  to  behind  which 
lodges  the  mastoid  lobule  of  the  brain ;  between  this  fossa  and  the  sella 
turcica,  two  vertical  fissures  :  an  internal,  named  the  cavernous  smus,  and  an 
external,  wider  and  deeper,  for  the  passage  of  a  large  nervous  branch. 
These  two  fissures  open  below,  near  the  junction  of  the  three  super- 
sphenoidal canals.    Two  of  these,  which  are  very  mde  are  placed  one  before 
the  other,  and  separated  only  by  a  slight  partition     The  superior  of  these 
constitutes  the  great  sphenoidal  fissure ;  the  other,  the  lower,  is  the  >  amen 
Zanduu,  and  opens  into  the  orbital  hiatus.    The  third  very  small,  i^  si  uated 
outside  tiie  gre^tt  anterior  canal,  opens  above  the  optic  foranien,  ^tM°  t^^^ 
bony  mass  surmounting  the  hiatus,  and  sometimes  on  the  free  margin  of 

^^^^ Borders.— The  superior  is  a  little  concave,  and  shows,  in  its  middle,  the 
sunerior  extremity  of  the  body,  mammiUated  and  articulated  with  the 
S  of  the  basilar  process;  on  each  side,  two  notches  which  circumscn^^^ 
below  the  Gccipito-spheno-temporal  hiatus  (foramina  lacer a  basis  ci^m  . 
The  internal  notch  is  the  narrowest,  and  from  its  affording  a  passage  foi  the 
internal  carotid  artery,  is  called  the  carotid  notch  ;  it  is 
external  face  of  the  bone  by  a  smooth  excavation  to  which  ^^'S^*  ^^^^  .^^^^^^ 
the  name  of  ca^-otid  fossa.    The  external  is  also  prolmiged  on  the  exte  or 
surface  cf  the  si^henoid  by  a  short  and  wide  fissm-e;  it  lodges  the  mteuor 
imxXT  i  erve.^  Outside  this  is  another  very  narrow  notch  intended  for 
-    thr  Sge  of  the  middle  meningeal  artery.    The  fibro-cartilagmous  sub- 
InirSt  partly  fills  the  occipito-spheno-temporal  hiatus,  transforms  these 
S  hes  intSX^in^^    the  fust  of 'which  is  named  the  carot,d  canal  the 
second  ihe  fa,^men  ovale,  and  the  third,  the  foramen  spinosum.    The  .«/er  or 
ToX  alsoconcave,  is  likewise  divided  into  three  ^it^^-^^'  "^jf^^^;/"^ 
tl  lateml     The  first  is  thick,  and  formed  by  the  inferior  extremity  of  the 
b  dy       is  exLated  by  two  large  cavities  belonging  to  tlje  spho^^^^^^^^^^^^^  • 
Thcie  cavities  are  sepirated  from  one  another      a  ^ cal  ossc^^^^^^^ 
often  perforated,  which,  at  an  early  period,  is  fused  with  the  peipcndicuhu 
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lamina  of  the  etlimoicl  bono.  The  very  thin  lateral  portions  form  part  of  the 
circumforenco  of  the  wings  ;  they  are  notclied  near  their  union  with  the 
niitlcllc  piece  to  assist  in*  the  formation 
of  the  orbital  foramen.  The  two  lateral 
borders  are  thin  and  convex  in  their  an- 
terior lialf,  as  is  also  the  contour  of  the 
wings,  which  are  mortised  in  the  frontal 
bone.  For  the  remainder  of  their  extent 
they  are  thick,  denticulated,  and  bevelled 
at  the  expense  of  the  external  plate,  to 
articulate  with  the  squamous  portion  of 
the  temporal  bone. 

Structure. — This  bone  is  compact  on 
its  sides,  and  spongy  in  its  middle  part ; 
inferiorly,  it  is  excavated  by  the  sphe- 
noidal simises. 

Development. — It  is  developed  from 
two  principal  nuclei  of  ossification ;  a 
superior  forms  the  subsphenoidal  pro- 
cess and  the  canal  of  the  same  name, 
the  vidian  fissure,  pituitary  fossa,  fissures 
of  the  internal  face,  and  the  most  pos- 
terior of  the  great  supersphenoidal 
canals  ;  the  other,  the  inferior,  forms  that 
portion  of  the  body  hollowed  by  the 
siunses,  the  lateral  alte,^  and  the  optic 
fossa  and  canals.  In  meeting  eacli 
other,  these  centres  form  the  vidian  canal 
and  the  two  anterior  supersphenoidal 
canals.  They  are  not  consolidated  with 
each  other  until  a  very  late  period  ;  for 
which  reason  they  are  sometimes  de- 
scribed as  two  distinct  bones.  M. 
Tabourin  has  even  proposed  to  attach 
the  description  of  the  inferior  sphenoid 
to  that  of  the  ethmoid,  because  it  is 
united  with  this  bone  a  long  time  before 
it  is  joined  to  the  superior  portion. 

6.  Tempoj-al  Bone. 

The  temporal  hones  inclose  the 
cranial  cavity  laterally,  and  articulate 
with  the  occipital,  parietal,  frontal, 
sphenoidal,  and  the  zygomatic  bones; 
also  with  the  inferior  maxilla  and  the 

two  pieces,  which  are  never  consolidated  in  the  horse ;  one  forms  the 
squamous  portion  of  the  temporal  lone  ;  the  other,  the  tuberous  portion.  They 
will  be  described  separately. 

Squamous  Portion. — This  is  flattened  on  both  sides,  oval,  and  slightly 
incurvated  like  a  shell,  a  shape  to  which  it  owes  its  name.  It  offers  for 
study  an  external  and  an  internal  face,  and  a  circumference. 

'  Tlic-io  wings  arc  not  analogous  to  thoso  portions  of  the  sphenoid  bono  in  Man  bear- 
ing the  same  name.    Thoy  arc  the  prouussci  of  Ingrassias  enormously  developed. 
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POSTEEIOR  BONES 
FCETOS  (house) 
BATED  AND  VIEWED  IN  FRONT. 

A,  Sphenoid  bone, — 1,  Maxillary  notch  ;  2, 
Carotid  notch  ;  3,  Groove  for  the  passage 
of  the  maxillary  nerve ;  4,  Cavernous 
sinus ;  5,  Optic  fossa ;  6,  Great  wing ; 
6',  Unossified  portion  of  tlie  great  wing  ; 
7,  Notch  for  the  formation  of  the  orbital 
foramen. — B,  Vomer. — c,  Palate  bone. — 
V,  Zygoma. — E,  Superior  maxilla. — 8,  In- 
ferior orifice  of  the  maxillo-dental  canal. 
— F,  Pi'emaxillary  bone. 

hyoid  bone.     Each  is  divided  into 
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Faces.— ThG  external  face  is  convex,  and  marked  by  some  miiBcular 
imprints,  vascular  fissiu-es,  and   openings  which  penetrate   the  _  parieto- 
temporal canal.    It  forms  i)art  of  the  temporal  foasa,  and  gives  origm  near 
its  middle  to  the  zygomaiie  process,  a  long  eminence  which  at  hrst  runs 
outwards,  and  soon  curves  forwards  and  downwards  to  terminate  in  a 
thin  summit.    The  base  of  this  eminence  forms,  in  front,  a  concave  suiiace 
belonging  to  the  temporal  fossa;  behind,  it  oiicrs  the  articular  surface  which 
corresponds  with  the  maxillary  bone.  The  latter  is  composed  of :  1,  A  condyle 
transversely  elongated,  convex  above  and  below,  and  sHghtly  concave  ti-om 
side  to  side ;  2,  A  glenoid  cavity,  limited  below  by  the  condyle,  above  by  a 
mammiform  eminence,  the  superciMlyloid,'  against  which  rests  the  maxillary 
condyle  when  this  bone  is  drawn  backwards;  it  is  immediately  above  tins 
eminence  that  the  inferior  orifice  of  the  parieto-temporal  canal  opens.  Ihe 
external  face  oi  the  zygomatic  process  is  smooth  and  convex;  the  internal, 
concave,  is  also  smooth,  and  bordered  outwards  by  the  temporal  fossa  its 
anterior  harder  is  sharp  and  convex;  the  posterior,  very  short,  is  thick  and 
rouc^hened.    Its  summit  is  flattened  from  before  to  behind,  and  marked  by 
notches  on  its  two  faces;  it  somewhat  resembles  a  wedge,  fixed  as  it  is 
between  the  orbital  process  of  the  frontal  bone  and  the  zygoma  ;  it  comes 
in  contact  with  the  maxillary  bone,  and  by  a  small  portion  of  its  anterior 
face,  which  is  deprived  of  notches,  it  concurs  m  circumscribing  the  orbital 
cavity     In  the  domesticated  animals,  as  in  Man,  the  zygomatic  process 
appears  to  arise  from  the  surface  of  the  bone  by  two  roots :  one,  the  inferior 
ov  transverse,  is  represented  by  the  condyle ;  the  other  the  superior,  forms  a 
sharp  crest  which  is  continuous  with  the  anterior  border  of  the  process,  and 
above,  ioins  the  lateral  crest  of  the  occipital  protuberance. 

The  internal  or  cerebral  face  of  the  squamous  portion  is  divided  into  two 
parts  by  an  almost  vertical  channel  which  tei-minates  above  the  super- 
condyloid  eminence,  and  which,  meeting  a  similar  furrow  on  the  par.eta 
bone  forms  the  parieto-temporal  canal.  The  superior  portion  is  but  oi 
sZi  extent,  and  of  a  triangular  form  ;  it  articulates  by  a  --P.l^^-™^^^^ 
sutui-e  with  the  external  face  of  the  petrous  portion.  The 
widest  nresents  in  its  middle  some  cerebral  impressions.  For  the  le- 
rSrTits  extent  or  cii-cumference,  it  is  cut  into  a  w  de,  dentated,  and 
lamellar  bevel  which  brings  it  in  contact  with  the  surrounding  bones.  _ 

(^IcuS  divided  into  two  borders  :  one,  anterior, 

convt  anl  united  with  the  parietal  and  frontal  bones  ;  the  other  Pfenor^^ 
articulates  with  the  sphenoid  in  its  inferior  moiety,  and  is  provided,  above 
?he  level  of  the  supra-condyloid  eminence,  with  a  deep  notcli  which  receives 
Z  exieinal  auditol-y  canaL  Superiorly,  the  two  borders  unite  at  the  summit 
in  a  thin  point  which  rests  on  the  occipital  bone.  , 

Structure  -The  sauamous  portion  of  the  temporal  bone  is  formed  of 
two  verf^hin  compact  plates  which  have  but  little  siK>ngy  tissue  between 
ttoTthe  latter,  however,  is  very  abundant  in  the  body  of  the  zygomatic 

'^''%telovment.-lt  is  developed  from  a  single  nucleiis  of  ossification. 

T™us  PoRTioN.-This  is  one  of  the  most  interesting  parts  of  the 

named  the  cavity  of  the  tympanum  or  middle  ear; 

ear.    Tliese  cavities  will  bo  studied  when  wo  come  to  speak  ot  the  audi  ory 
.  luMan  this  is  represented  by  the  inferior  or  vertical  ramus  of  the  «ri>orroot  of  the. 
zygomatic  proceus. 
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apparatus.  In  the  meantiino,  only  tlio  exterior  surface  and  tlio  structure 
and  development  of  this  portion  of  the  temporal  bone  will  be  noticed. 

It  is  wedded  between  the  antero-lateral  border  of  the  occipital  bone,  the 
lateral  bordex°of  the  parietal,  and  the  superior  part  of  the  internal  face  of 
the  temporal  shell.  It  represents  a  quadrangular  pyi'amid  whose  base  is 
turned  downwards  and  a  little  backwards.  It  will  be  studied  successively  m 
its  four  faces,  a  summit,  and  base. 

Faces. — The  anterior  face  is  united  by  harmonia  suture  to  the  parietal 
bone.  The  ^posterior  face  articulates  in  the  same  manner  _  with  the 
occipital  bone.  The  external  face  lies  against  the  squamous  portion  of  the 
bone.  The  internal  face,  slightly  concave  and  marked  by  very  superficial 
digital  impressions,  forms  a  part  of  the  lateral  wall  of  the  cerebellar  cavity. 
It  presents  the  canal  or  internal  auditory  hiatus  (meatus  auditorius  internus), 
a  small  fossa,  the  bottom  of  which  is  pierced  by  several  forainina  for  the 
transmission  of  nerves ;  the  largest  of  these  is  the  internal  orifice  of  the 
aquceductiis  Fallopii,  a  flexuous  canal  which  passes  through  the  bone  and 
opens  at  the  external  surface  of  its  base ;  the  other  foramina  penetrate  tlie 
cavities  of  the  internal  ear. 

These  faces  are  separated  from  each  other  by  so  many  borders  or  plane 
angles,  two  of  which  more  particularly  merit  attention ;  one  of  these  isolates 
the  external  from  the  posterior  face,  and  the  other  separates  the  anterior 
from  the  internal  face.  The  first  is  thick  and  rugged,  and  constitutes  the 
mastoid  crest ;  it  is  continuous  above  with  the  lateral  ridge  of  the  occipital 
bone,  after  being  united  to  the  superior  root  of  the  zygomatic  process,  and 
terminates,  near  the  base  of  the  bone,  by  a  tuberosity  for  muscular  insertion, 
to  which  has  been  given  the  name  of  mastoid  process.  This  border  is 
traversed  by  a  slit,  the  mastoid  fissure,^  which  passes  under  the  squamous 
portion  and  enters  the  parieto-temporal  canal.  The  second  is  thin,  and, 
with  the  superior  part  of  the  lateral  border  of  the  parietal  bone,  forms  the 
crest  which  establishes  the  line  of  demarcation  between  the  cerebral  and 
cerebellar  cavities  of  the  cranium ;  it  gives  attachment  to  the  tentorium 
cerebelli. 

Summit. — This  is  slightly  denticulated,  and  articulates  with  the  occipital 
bone. 

Base. — This  is  very  irregular,  and  offers  :  outwardly,  the  external  auditory 
canal  which  penetrates  the  middle  ear,  and  the  external  orifice  of  which  has 
been  named  in  veterinary  anatomy  the  external  auditory  hiatus  ;  inwardly,  a 
sharp  crest  which  cii'cumscribes  the  external  contour  of  the  lacerated 
foramen  ;  above,  and  under  the  mastoid  process,  the  stylo-mastoid  ot  pre-mastoid 
foramen,  the  external  orifice  of  the  aqueduct  of  Fallopius  ;  below,  the 
subuliform  (or  styloid)  process  for  the  attachment  of  the  stylo-staphyleus 
(tensor  palati)  muscle  and  the  Eustachian  tube  :  this  is  a  long,  thin,  and  pointed 
process  presenting,  at  its  base  and  within,  a  canal  which  enters  the  cavity  of  the 
tympanum,  and  which  is  incompletely  partitioned  by  a  small  bony  plate  into 
two  parallel  liortions ;  in  the  centre,  the  hyoid  prolongation  ovvaginal  process  ^■^ 
a  little  cylindrical  eminence  surrounded  by  a  bony  sheath,  and  the  mastoid 
protuberance  or  process,  a  slightly  salient,  smooth,  and  round  eminence 
hollowed  internally  by  numerous  cells,  which  form  part  of  the  middle  ear. 

The  several  small  and  very  remarkable  canals  which  pass  thi'ough  the 
tuberous  portion  of  the  temporal  bone,  will  be  noticed  when  the  nervous  and 
arterial  branches  they  lodge  are  described. 

'  This  is  the  anahigue  of  the  mastoid  canal  in  Man. 

2  This  process  is  prolonged  by  a  cartiJago  that  uuitus  it  to  the  stijloid  bone. 
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Beveloj)meni. — Tlio  tuberous  portion  of  the  temporal  bono  is  developed 
from  two  principal  centres  of  ossification  which  are  consolidated  at  birth,  and 
which  are  often  described  as  two  distinct  portions  :  the  one  as  the  petrous  or  I 
slony  portion,  tho  other  as  the  mastoid  i^m-tion.  \ 

The  faces,  borders,  summit  and  inner  side  of  the  base  of  the  bone  are 
formed  by  the  petrous  part,  which  contains  the  cavities  of  the  internal  ear 
and  furnishes  tho  inner  wall  of  tho  middle  ear. 

The  mastoid  portion  constitutes  almost  entirely  tho  base  of  tho  temporal 
pyramid  ;  to  it  belongs  the  external  auditory  canal,  the  mastoid  process,  the 
sheath  of  the  hyoid  prolongation,  and  the  styloid  process;  it  forms  the 
external  wall  and  circumference  of  the  case  of  the  tympanum. 

For  the  tuberous  portion  of  the  temporal  bone  there  are  also  two  small 
complementary  nuclei :  one  for  the  vaginal  process,  whose  base  is  united 
to  the  petrous  portion,  and  another  forming  the  ring  of  the  tympanum. 

Structibre—The  petrous  portion  is  the  hardest  mass  of  bone  in  the 
skeleton,  and  scarcely  contains  any  spongy  tissue,  except  at  the  centre  of  the 
mastoid  process  ;  in  the  mastoid  portion  it  may  be  said  not  to  exist. 

In  the  other  domesticated  animals,  the  tuberoxis  portion  of  the  temporal 
bone  is  always  consolidated  with  the  squamous,  and  the  summit  of  the 
zygomatic  process  only  articulates  with  the  malar  bone. 

BONES  OP  THE  FACE. 

The  face  is  much  more  extensive  than  the  cranium  in  the  majority  of  the 
domesticated  animals,  and  is  composed  of  twojaics,  a  bony  apparatu^  that  serves 
as  a  support  to  the  passive  organs  of  mastication— the  teeth.  The  superior 
or  anterior  jaio,  traversed  in  its  entire  length  by  the  nasal  cavities,  is  formed  by 
nineteen  wide  bones,  only  one  of  which,  the  «omer,  is  a  single  bone ;  the 
pairs  are  •  the  superior  and  intermaxillaries  (or  premaxillaries),  the  palate, 
pterygoid,  zygomatic,  lachrymal,  nasal,  and  superior  inferior  turhnafed  bones 
Of  these  only  four,  the  maxillaries,  are  intended  for  the  implantation  ot 
the  teeth:  the  others  form  the  union  between  the  cranium  and  the  superior 
maxHla,  or  concur  in  the  formation  of  the  nasal  cavities.  The  lower  jaw  has 
for  its  base  a  single  bone,  the  inferior  maxilla  or  maxillary  hone. 

1.  Great  Supermaxilla,  or  Superior  Maxillary  Bone. 
This  bone,  the  most  extensive  in  the  upper  jaw,  is  situated  on  the 
side  of  the  face,  and  is  bordered  above  by  the  frontal,  palate,  zygomatic,  and 
lachrymal  bones ;  below,  by  the  premaxillary  bones  ;  m  front  by  the  nasal 
bone;  behind  and  within,  by  that  of  the  opposite  side.  It  is  elongated 
vertically,  is  irregularly  triangular,  and  exhibits  two  faces,  two  herders,  and 

two  extremities.  .    ^.  ^ 

Faces  —The  external  face,  which  is  more  convex  in  the  young  than  tJie 
old  animal,  presents:  1,  On  the  level  of  the  foiu-th  and  fifth  molar  teetK^^ 
vertically  elongated  ridge  which  is  continued  above  with  the  inferior  boidcr 
S  the  zygomatic  bone  ;  this  is  the  sr^permaxillary  spme ;  %  The  inferior 
orifice  of  the  swpmna;n7Zo-(fcHtoZ  canal,  ov  infra-orhital  foramen. 

The  internal  face  concui-s  in  forming  the  external  pan  etes  of  the 
nasal  cavities.  We  observe,  above  and  in  front,  a  deep,  wide,  and  diverticu- 
lated  exla^^^^^^^  I'^^'t  maxillary  sinus ;  above  and  behind  a 

Sco  lou^^^^^^^^  by  fine  lamellae  and  dentations  to  correspond  with  tlie 
pSS  bone'a^^^^  tiJorsed  from  above  to  -  ^f/  ^--^7,^:;:^^/^™^^^ 
in  uniting  with  a  similar  fissure  in  the  latter  bone,  i\io  palahnc  canal,  lor 
the  remainder  of  its  extent  it  is  unequally  smooth,  covered  by  the  membrane 
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of  the  nose,  and  divided  into  two  surfaces  by  a  slightly  vertical  and  sinuous 
crest  that  affords  attachment  to  the  maxillary  turbinated  bone  :  the  anterior 
surface,  which  responds  to  the  middle  meatus  of  the  nasal  fossa,  shows  the 
lower  orifice  of  the  osseous  lachrymal  canal  continued  by  a  fissure  to  the  lower 
extremity  of  the  bone  ;  the  posterior  surface  belongs  to  the  inferior  meatus. 
This  face  presents,  near  its  inferior  border,  a  large  vertical  apophysis,  the 
palatine  process,  which  offers  an  anterior  slightly  concave  face,  forming  the 
floor  of  the  nasal  fossae;  a  posterior  face,  furrowed  by  small  fissures, 
perforated  by  fine  openings,  and  traversed  along  its  length  by  a  somevyhat 
wide  groove,  the  palatine  fissure,  which  commences  above  at  the  lower  orifice 
of  the  palatine  canal.  The  internal  border  of  this  process  articulates  with 
the  analogue  of  the  palatine  process  of  the  opposite  side.  ^ 

Bmxlers. — The  anterior,  thin  and  convex,  is  divided  into  two  parts  :  an 
inferior,  which  is  mortised  to  receive  the  external  border  of  the  nasal  bone 
and  the  external  process  of  the  premaxillary  ;  and  a  superior,  cut  in  a  wide 
bevel  at  the  expense  of  the  external  plate,  to  respond  to  tlie  lachrymal  and 
zygomatic  bones.  The  external  border  is  very  thick  and  hollowed  into  six 
large  quadrilateral  cavities,  named  alveoli,  in  which  are  implanted  the  molar 
teeth.  Above  the  last  alveolus  it  forms  a  rugged  eminence  designated  the 
alveolar  tuberosity ;  below  the  first  it  becomes  thin  and  sharp,  and  constitutes 
part  of  the  interdental  space  which  separates  the  molar  from  the  incisor  teeth. 

Extremities. — The  superior  is  the  thickest,  and  represents  a  smooth 
rounded  protuberance,  into  the  interior  of  which  the  maxillary  sinus  is 
prolonged.  Above  and  within  this  eminence,  is  a  wide  and  deep  excavation, 
in  the  formation  of  which  the  palate  bones  participate.  This  is  the 
maxillary  hiatus,  situated  directly  opposite  the  orbital  hiatus.  At  the 
bottom  of  this  cavity  is  seen  the  nasal  foramen,  as  well  as  the  upper  orifice 
of  the  supermaxillo-dental  and  the  palatine  canals.  The  nasal  foramen 
belongs  to  the  palate  bone  and  enters  the  nasal  cavity.  The  super- 
maxillo-dental or  infra-orhital  canal  traverses  the  maxillary  simis  in  passing 
above  the  roots  of  the  molar  teeth,  and  terminates  by  two  branches :  one, 
short  and  wide,  which  opens  on  the  external  surface  of  the  bone,  on  a 
level  with  the  third  molar  ;  the  other,  very  narrow,  continues  the  course  of 
the  canal  in  the  thickness  of  the  bone,  and  is  prolonged  by  several  small 
very  fine  branches  into  the  premaxillary  bone.  The  palatine  canal,  channeled 
between  the  supermaxillary  and  the  palate  bone,  extends  from  the  maxillary 
hiatus  to  the  palatine  fissure. 

The  inferior  extremity  presents  a  cavity  which  forms  the  alveolus  of  the 
tusk  by  uniting  with  a  similar  space  in  the  premaxillary  bone. 

Structure  and  development. — This  bone  is  developed  from  a  single  nucleus, 
and  is  the  more  spongy,  particularly  towards  the  alveolar  border  and  the 
superior  extremity,  as  the  animal  is  young, 

2.  Premaxillary,  Intermaxillary,  Anterior  Maxillary  or  Incisive  Bone. 

This  bone  occupies  the  inferior  extremity  of  the  head,  and  is  composed  of 
a  tliich  prismatic  portion,  lengthened  superiorly  by  two  long  processes. 

Thiclc  portion  or  base.— Thin  presents  a  solid  mass  with  three  faces  :  an 
external  or  luhial,  smooth  and  convex ;  an  internal,  denticulated  for  union 
with  tho  opposite  bone,  and  traversed  from  before  to  behind  by  an  inflcxRd 
fissure,  which  forms,  with  an  analogous  one  in  the  other  premaxillary, 
the  incisive  canal  or  foramen  ;  the  tliird  or  posterior,  also  called  the  buccal,  i» 
slighty  concave,  and  sliows  the  continuatitm  of  tho  palatine  fissure,  whicli 
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opens  into  tho  incisive  foramen.  Tlicso  three  faces  are  separated  by  as 
many  borders :  two  internal,  limiting  before  and  behind  the  corresponding 
face  •  and  an  external,  separating  the  labial  from  the  buccal  face.  The  latter 
only  merits  notice  ;  it  is  very  thick,  and  is  divided  into  two  parts  :  an 
inferior  which  describes  a  curved  line  with  the  concavity  upwards,  and 
is  hollowed  by  three  alveoli  to  receive  the  incisor  teeth;  another,  the 
superior  is  straight,  vertical,  and  somewhat  sharp,  and  forms  a  part  of 
the  dental  interspace.  It  is  limited  above,  near  the  base  of  the  external 
process  by  a  cavity  for  the  formation  of  the  alveolus  of  the  tusk. 
^  Processes. — These  are  distinguished  as  ex- 

ternal and  internal.    The  tirst,  the  longest  and 
strongest,  is  flattened  on  both  sides  ;  its  ex- 
ternal face  is  smooth  and  continued  with  that 
of  the  thick  portion  of  the  bone ;  its  internal 
face  is  covered  by  the  mucous  membrane  of 
the  nose  ;  the  anterior  border  is  smooth  and 
rounded;  the  posterior,  denticulated  to  re- 
spond to  the  supermaxillaiy  bone,  is  in  con- 
tact with  the  external  border  of  the  base  ;  its 
summit  is  thin,  and  is  insinuated  between  the 
latter  and  the  nasal  bone.    The  internal  fro- 
cess,  the  smallest,  is  flattened  from  before  t(j 
behind,  and  forms  a  very  thin  tongue  of  bone, 
separated  from  the  other  portions  by  a  nar- 
row and  very  deep  notch  named  the  incisive 
opening  or  cleft.   Its  inferior  face  constitutes  a 
small  portion  of  the  floor  of  the  nasal  fossse ; 
the  posterior,  continuous  with  the  same  face 
of  the  principal  mass  of  the  bone,  forms  part 
of  the  palatine  roof ;  its  external  border  cii-- 
cura scribes,  inwardly,  the  incisive  opening  ; 
the  internal  is  united  by  dentated  suture  with 
the  opposite  bone. 

Structure  and  development. — It  is  a  spongy 
bone,  developed  from  a  single  nucleus. 

3.  Palate  Bones. 

The  palate  hones  are  situated  between  the 
supermaxillaries,  at  the  margin  of  the  guttural 
opening  of  the  nasal  cavities,  and  are  articu- 
lated with  the  sphenoid,  ethmoid,  vomer, 
frontal,  and  pterygoid  bones.  Elongated  from 
above  to  below,  flattened  laterally,  and  curved 
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POSTERIOR  ASPECT  OT?  HORSE'S 
SKULL. 

1,    Occipital    protuberance;  2, 
'  Foramen  magnum ;  3,  3,  Oc- 
cipital condyles;  4,  4,  Styloid 


cioital  condyles;  4,  4,  Styio.a    processes;  5,  5,  Petrous  bono;  G.  Basilar  process;  7, 

btylom  piocess,  ■'^)  ^  Ditto  of  m-cmaxillary  bone;  25,  Pronwxillary  bono;  2i.. 

SeMn  -sr^'L^h;"^:  vX^^^^i^Z:^^'^^^.  lLma.ii.ar;  with  the  superior  ma.i.- 
lary  bone;  28,  Upper  molar  tontli— young  moutli. 
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towards  each  other  at  their  inferior  extremity,  which  is  flattened  from 
before  to  behind,  these  bones,  though  irregular  m  shape,  offer  for  study 
two  faces,  two  borders,  and  two  extremities.  _  t  •  ^    ,i  ^ 

Faces— The  external  face  of  the  palate  bone  is  divided  into  three  frac- 
tions, a  superior,  or  orbital,  an  inferior,  or  palatine,  and  a  middle,  or  articular. 
The  fii-st  is  smooth  and  slightly  excavated,  and  participates  m  the  forma- 
tion of  the  maxillary  hiatus  ;  it  shows  a  small  fissure,  the  staphjlaid,  which 
reaches  the  palatine  fraction  in  passing  between  the  posterior  border  of  the 
bone  and  the  alveolar  tuberosity.  The  second  is  not  extensive  and  looks 
backwards  in  consequence  of  the  antero-posterior  flattening  which  the  bone 
presents  at  its  inferior  extremity ;  it  forms  part  of  the  roof  of  the  palate. 
The  third  presents  a  lameUar  and  denticulated  surface  which  corresponds  to 
a  similar  face  on  the  supermaxillary  bone,  and  is  channeled  from  above  to 
below  by  the  internal  fissure  of  the  palatine  canal. 

The  internal  face,  smooth  and  concave,  forms  part  of  the  external  wall 
and  the  floor  of  the  nasal  fossa. 

Borders.— The  anterior  is  indented,  near  its  superior  third,  by  a  deep 
notch,  which  is  often  converted  into  a  foramen,  the  nasal.  Below  this  notch 
the  bone  is  thin  and  denticulated  for  union  with  the  supermaxillaiy  bone  ; 
above,  its  two  plates  separate  widely  from  one  another,  giving  rise  to_  a 
very  spacious  cavity  which  forms  part  of  the  sphenoid  sinus.  The  posterior 
border  presents,  above,  a  rugged  crest  called  the  palatine,  flattened  from  side 
to  side,  bent  outwards,  and  bordered  at  its  base  and  inwards  by  a  very 
narrow  synarthrodial  surface  which  responds  to  the  pterygoid  bone.  It  is 
smooth  and  concave  in  its  inferior  half,  and  forms,  with  that  of  the  opposite 
side,  a  parabolic  arch  which  circumscribes,  below  and  at  the  side,  the  double 
guttural  orifice  of  the  nasal  cavities. 

Extremities. — The  superior,  flattened  on  both  sides,  is  bevelled  on  the 
external  side  to  articulate  with  the  subsphenoidal  process.  The  inferior, 
flattened  from  before  to  behind,  is  curved  inwards  and  united  by  simple 
suture  with  that  of  the  opposite  bone. 

Structure  and  development.— This  is  a  very  compact  bone,  developed  from 
a  single  centre  of  ossification. 

4.  Pterygoid  Bone.^ 

A  small  and  very  narrow  bone,  elongated  from  above  to  below,  flattened 
on  both  sides,  and  situated  on  the  inner  aspect  of  the  subsphenoidal  process, 
but  external  to  the  vomer. 

Its  external  face  is  in  contact  with  the  palate  and  sphenoid  bones ; 
the  internal  is  smooth  and  covered  by  the  pharyngeal  mucous  membrane. 
Its  superior  extremity  is  tapering,  and  concurs  in  forming  the  vidian  canal ; 
the  inferior  is  thickened  into  a  small  pointed  process  (the  liamular  process), 
whose  apex,  directed  backwards,  offers  outwardly  a  groove  which  serves  as  a 
pulley  to  the  tendon  of  the  tensor  palati.  This  bone  is  composed  entirely 
of  compact  tissue,  and  is  developed  from  a  single  centre  of  ossification. 

5.  Zygomatic  Bone. 

This  bone,  also  designated  the  malar  and  jugal  bono,  is  elongated  from 
above  to  below,  flattened  on  both  sides,  and  irregularly  triangular  in  shape; 
it  is  situated  on  the  side  of  the  face,  and  articulates  with  the  supermaxillary, 

'  Tliis  bone  is  the  representative  of  the  internal  wing  of  the  pterygoid  process  in  Man. 
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laclirymal,  and  temporal  bones.    It  is  described  as  having  two  faces,  two 

borders,  a  base,  and  a  smimlt. 

Faces.— Tho  external  face  comin-ises  two  portions  separated  from  each 
otber  by  a  semicircular  ledge  that  extends  from  the  summit  to  the  middle  of 
the  anterior  border  of  the  bone,  and  concurs  to  form  the  outer  margin  of  the 
orbit.  Tho  anterior  portion,  smooth  and  concave,  belongs  to  tho  orbital 
cavity.  The  posterior,  more  extensive,  is  also  smooth  and  slightly  convex. 
The  inter7ial  face  is  excavated  in  its  central  part,  which  corresponds  to  the 
maxillary  sinus.  On  its  margin  it  shows  dentations  and  lamellsB  for  articu- 
lation witb  the  supermaxillary  bone. 

Borders.— Tho  anterior,  thin  and  denticulated,  is  joined  to  the  lachrymal 
bone.  The  posterior,  or  masseterin  border,  is  thicker,  and  constitutes  a 
roughened  crest,  tbe  zygomatic  ridge,  wbicb  is  continued  above  with  the 
posterior  border  of  the  process  of  tbe  same  name,  and  below  with  the 
maxillary  spine.^ 

Base  and  summit.— The  hase,  very  thin,  is  united  to  the  supermaxiiiary 
bone.  The"  summit,  flattened  from  before  to  behind  and  bevelled  on  its 
anterior  face,  joins  the  zygomatic  process,  and  forms  with  it  the  jugal  bridge 
or  zygomatic  arch.  .  . 

Structure  and  development.— This  bone  is  rather  spongy  m  its  upper  part, 
and  is  developed  from  a  single  nucleus  of  ossification, 

6.  Lachrymal  Bone. 

A  small,  thin,  and  very  liglit  bone,  bent  on  itself  at  a  right  angle  it  is  situ- 
ated beneath  the  orbit,  which  it  aids  in  forming,  and  is  wedged  between  the 
frontal,  nasal,  supermaxillary,  and  zygomatic  bones.  It  is  studied  on  its 
external  and  internal  faces  and  circumference.        _  _  .  .  • 

Faces— The  external  is  divided  into  two  regions,  superior  and  inferior 
by  a  curved  crest  which  forms  part  of  the  orbital  margin,  and  is  provided 
^dtb  notches,  wbicb  are  variable  in  their  form  and  number.  The  superior 
region,  named  tbe  orbital,  because  of  its  situation  m  the  orbit,  is  sLghtly 
concave  and  smooth.  It  presents,  near  the  orbital  margin,  the  onfice  of  the 
lachrymal  duct,  wMch  traverses  the  maxillary  sinus  and  opens  on  t^^^  interna^ 
face  of  the  supermaxillary  bone,  where  it  is  continued  by  a  fissure  bebmd 
this  is  the  lachrymal  fossa.  The  inferior  ov  facial  region  is  slightly  bulging, 
and  provided  sometimes  with  a  tubercle  of  insertion  the  lachrymal  tubercle 
The  internal  face  is  employed,  for  the  whole  of  its  extent,  in  the  formation  of 
the  walls  of  the  maxillary  and  frontal  sinuses;  it  exbibits  a  cylmdi-ical 
prominence  produced  by  the  bony  tube  of  the  lachrymal  duct. 

Circumference.— This  is  very  ii-regular  and  denticulated  to  respond  to 

the  neighbouring  bones.  ■        ^-   ^  *  i 

Structure  and  development.-This  bono  is  entirely  compact,  and  is 
developed  from  a  single  nucleus  of  ossification. 

7.  Nasal  Bones. 

Situated  on  tbe  anterior  aspect  of  tbe  head,  these  bones  articuhite  with 
each  otberin  the  median  line,  and  are  fixed  between  the  frontal,  lachrymal, 
and  supermaxillary  bones ;  they  are  triangular  in  shape,  e  ungated  from 
aW  to  bdow,  flattened  from  before  to  beliind,  and  ofter  for  study  tm  faces, 
Unn  borders  a  base,  and  a  summit.  .,      ,  , 

F^cl-Tho  external  or  anterior  face,  larger  above  than  below,  is  convex 

>  Tho  designation  of  zyrjomatio  crest  is  often  given  to  these  three  parts  ccUectively. 
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from  siclo  to  side  and  almost  smooth.  The 
posterior,  internal,  or  nasal  face  exhibits  a  ver- 
tical crest  passing  along  the  external  border 
of  the  bone,  which  gives  attachment  to  the 
nated  portion  of  the  ethmoid;  at  its  supe- 
rior extremity  this  crest  bifurcates,  and  between 
its  two  branches  shows  a  concave  surface  which 
forms  part  of  the  frontal  sinus.  For  the 
remainder  of  its  extent  the  internal  face  is 
smooth,  and  covered  by  the  mucous  membrane 
of  the  nasal  fossa ;  it  is  also  excavated  into  a 
channel  to  form  the  superior  meatus  of  this 
cavity. 

Borders. — The  external  border  is  very  thin 
in  its  upper  two-thirds,  and  articulates  with 
the  lachrymal  bone,  the  anterior  border  of 
the  supermaxillary,  and  the  upper  extremity 
of  the  premaxillary  bones.  In  its  lower  third 
it  becomes  isolated  from  the  latter  bone,  in 
forming  with  the  anterior  border  of  its  large 
process  a  very  acute  re-entering  angle  whose 
opening  looks  downwai'ds.  The  internal  border 
is  denticulated  to  correspond  with  the  opposite 
bone. 

Base  and  Summit. — The  hose  occupies  the 
superior  extremity  of  the  bone;  it  describes 
a  curved  line  with  the  convexity  above,  and  in 
uniting  on  the  median  line  with  that  of  the 
opposite  bone,  forms  a  notch  similar  to  that 
of  the  heart  figured  on  playing  cards ;  it  is 
bevelled  at  the  expense  of  the  internal  plate  to 
articulate  Tvith  the  frontal  bone.  The  summit 
of  the  two  nasal  bones,  which  is  pointed, 
constitutes  the  na^al  prolongation:  the  name 
given  to  a  single  triangular  process  which 
comprises  all  that  portion  of  the  nasal  bones 
separated  fi-om  the  premaxillaries  by  the  re- 
entering angle  before  mentioned. 

Structure  and  development. — Almost  entirely 
compact  in  structure,  it  is  developed  from  a 
single  centre. 

8.  Turbinated  Bones. 

The  turbinated  bones,  two  on  each  side, 
represent  two  irregular  bony  columns,  wider 
above  than  below,  compressed  laterally,  hol- 
lowed internally,  and  lying  vertically  side  by 
side  on  the  external  wall  of  the  nasal  fossa, 
which  they  divide  into  three  meatuses  or  pas- 
sages. 

They  are  distinguished  into  anterior  and 
posterior  turbinated  bones. 

The  anterior  or  superior,  also  named  tho 
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ANTEHO-POSTERIOR  AND  VERTICAL 
SECTION  OP  THE  HORSE'S  HEAD. 

1,  Condyloid  foramen  ;  2,  Parietal 
protuberance;  3,  Internal  audi- 
tory hiatus  ;  4,  Cerebral  cavity  ; 
5,  Cerebellar  cavity;  6,  Supe- 
rior border  of  the  perpendicular 
plate  of  the  ethmoid  boue  (crista- 
galli  process);  7,  Ethmoidal 
volutes— nasal  face  ;  8,  Vestiges 
of  the  right  frontal  sinus ;  9, 
Ditto  of  the  sphenoidal  sinus ; 
10,  Pterygoid  process;  11,  Eth- 
moidal turbinated  bone;  12, 
Maxillary  turbinated  bone;  13, 
Crest  of  the  siijiermaxillary 
bone  to  which  the  latter  is  fixed  ; 
14,  Vomer.— A,  Orifice  of  com- 
munication between  the  uasal 
cavity  and  the  sinus. 
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ethmoidal,  is  formed  by  a  very  thin  plate 
of  compact  tissue,  fragile  and  like  papyrus 
fixed  by  its  anterior  border  to  the  mternal 
crest  of  the  nasal  bone,  and  rolled  on 
itself,  from  before  to  behind,  in  the  same 
manner  as  the  cells  of  the  ethmoid  bone. 
Above,  it  is  confounded  with  the  last- 
Tiamed  bone,  of  which  it  is  only,  properly 
speaking,  the  most  anterior  volute.    At  ite 
inferior  extremity,  it  is  prolonged  by  a 
fibro-cartilaginons  framework  to  the  ex- 
ternal orifice  of  the  nose.  _ 

Its  internal  cavity  is  partitioned  by  a 
transverse  plate  into  two  portions-  the 
superior  compartment  forms  part  oi  the 
frontal  sinus ;  the  inferior  is  subdivided  by 
other  small  lameUae  into  a  variable  number 
of  cells  which  communicate  with  the  nasal 
cavity.  This  bone,  developed  from  a 
single  nucleus,  is  ossified  at  the  same  time 
and  in  the  same  manner,  as  the  ethmoidal 
cells  Before  bii'th,  it  is  already  intimately 
consolidated  with  the  nasal  bone. 

The  posterior,  inferior,  or  maxzUary 
turbinated  hone  resembles  the  first  except 
in  some  particulars.    Thus,  its  bony  or 
proper  portion  is  not  so  long  or  volu- 
minous, while  its  cai-tilagmons  part  is,  on 
the  contrary,  more  developed.    It  is  at- 
tached, by  its  posterior  ^  i^^e  y^^ 
tical  and   sinuous  crest  of  the  supei 
maxillary  bone,  and  is  rolled  ^om  b^W 
to  before,  or  in  an  inverse  doi-eeti^  to  the 
other.  .   It  has  no  connection 
ethmoid,  and  its   superior  cavity  foims 
TDart  of  the  inferior  maxillary  sinus,  it 
fs  late  in  becoming  ossified,  and  is  scarcely 
united  in  a  definite  manner  to  the  max- 
illary bone  until  the  horse  is  about  a  year 

^^*^The  meatuses  are  distinguished  into 

anterior  or  superior,  middle,  and  posteno,- 

supermH...^.;  ,     or  inferior.     The  first  passes  along  the 

fissL-e;  5,.Origiaoft  >e  s„he.  O      /  ^^^^^.^^^  turbinated  bone 

noidal  cauals.-c,  S«U^  ^^^^^^^ .^.^nd  separates  the  two  turbinated 
^^'r  lTl  ^roc^ss  r  Cribriform  X^^^  and  presents,  near  its  superior 
^-^^^^^^^^^^'^-.^S^,   tie   opening  communicating 

rio'r  of  the  great  etlimoidal  cell ;.  12,  .  ^     ,,;t,h  the  sphenoidal  sinuses-  1.%  Supo- 

12,  Bottom  of  the  maxillary  snuises  ^  .1^.  comparfmcut  of  the  max- 

rior  maxillary  sinus;  U,  !  l\^Xr  s  m  s;  15,  Section  of  the  si.permax>ll 
turbin^.l  hone,  It^^nlal  pro^^ess,  ov  point  of  the  prem. 

dental  canal ;  l",  v^"'i»">-' 
illaj-y  bone. 


LOXGITUDTNAL  AND    TRANSVERSE  SEC 
TION  OF  THE  HORSE'S  HEAD,  SHOW- 
ING THE    FLOOR  OP    THE  CRANIAL 
AND    NASAL    CAVITIES,   WITH  THE 
MAXILLARY  SINUSES. 

1  Condyloid  foramen  ;  2,  Section  of  the 
'  parieto-temporal  canal;  3,  Occ.p>  o- 
^pheno-temporal. hiatus;  4,  Carofd 
notch  •    4-',    Maxillary  ,  notch.— a, 
-    Suptmaxiliary  fissure  ;  6,  Cavernous 
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ties.^  The  tliird  is  situated  boliind  tlio  maxillary  turbinated  bone,  and 
is  confounded  with  the  floor  of  the  nasal  fossa. 

The  turbinated  bones  are  essentially  destined  to  furnish  the  membrane 
of  the  nose  with  a  vast  surface  of  development.  This  membrane,  indeed, 
covers  theii-  entire  superficies,  and  even  penetrates  the  anfractuous  cells  of 
their  lower  compartment. 

9.  Vomer. 

This,  a  single  bone,  elongated  from  above  to  below,  flattened  on  both 
sides,  and  extending  on  the  median  lino  from  the  body  of  the  siDhenoid  to 
the  premaxillary  bone,  offers  for  study  tioo  lateral  faces,  tioo  borders,  and 
tioo  extremities. 

The  faces  are  smooth,  plane,  and  covered  by  the  nasal  membrane.  The 
anterior  harder  is  channeled  for  the  whole  of  its  length  by  a  deep  groove 
which  receives  the  posterior  border  of  the  cartilaginous  septum  of  the 
nose.  The  posterior  border  is  sharp  and  smooth  in  its  upper  half,  which 
separates  the  two  guttui-al  openings  of  the  nasal  cavities :  it  is  thick  and 
slightly  denticulated  for  the  remainder  of  its  extent,  and  rests  on  the 
median  sutui'e  resulting  from  the  union  of  the  two  supermaxillary  bones. 
The  superior  extremity  is  provided,  in  its  middle,  with  a  notch  which  divides 
it  into  two  lateral  prolongations  shaped  like  a  cat's  ears :  it  articulates 
with  the  inferior  sphenoid,  ethmoid,  palate,  and  pterygoid  bones.  The 
inferior  extremity  rests  on  the  prolongations  of  the  incisive  bones. 

This  bone  is  entirely  compact,  and  is  developed  froin  one  centre  of 
ossification. 

10.  Inferior  Maxillary  Bone. 

The  maxillary  hone  is  not  consolidated  with  any  of  the  preceding  bones, 
and  is  only  imited  to  two  of  them,  the  temporals,  by  diarthrodial  articula- 
tion. It  is  a  considerable  bone,  situated  behind  the  upper  jaw,  and  composed 
of  two  symmetrical  branches,  which  are  flattened  on  both  sides,  wider 
above  than  below,  curved  forwards  in  their  upper  third,  joined  at  their  lower 
extremities,  and  separated  superiorly  so  as  to  leave  a  wide  gap  between 
them,  like  the  letter  V  in  shape,  called  the  intramaxillary  space.  Each 
offers  for  study  two  faces,  tioo  borders,  and  two  extremities. 

Faces.— The  external  face  of  the  maxillary  branches  is  smooth  and 
rounded  in  its  inferior  two-thirds,  and  transformed  superiorly  into  a 
rugged  surface,  in  which  is  implanted  the  fibres  of  the  masseter  muscle. 
The  internal  face  presents,  in  the  corresponding  point,  an  excavated  surface 
on  which  is  remarked  the  superior  orifice  of  the  maxillo- dental  canal,  a  long 
channel  which  descends  between  the  two  plates  of  the  branch,  passing  under 
the  roots  of  the  molar  teeth,  and  insensibly  disappearing  in  the  body  of  the 
bone  after  being  widely  opened  externally  by  the  mental  (or  anterior  maxillary) 
foramen.  In  its  inferior  two-thirds,  the  internal  face  is  smooth,  nearly 
■plane,  and  shows  nothing  very  remarkable.  Near  the  alveolar  border  there 
is  a^slightly-projecting  line— the  myloid  ridge;  and  quite  below,  or  i-ather 
at  the  very  summit  of  the  re-entering  angle  formed  by  the  separation  of 
the  branches,  there  is  a  slight  rugged  excavation  confounded  with  that  of  the 
opposite  branch,  and  named  the  genial  surface. 

Borders.~The  anterior,  also  named  the  alveolar  border,  exhibits  for 
study  a  straight  or  inferior,  and  a  curved  or  superior  portion.  The  first  is 
hoUowed  by  six  alveoli  to  receive  the  inferior  molar  teeth. 

'  The  two  turbinated  bones,  in  being  applied  ngainst  tlie  excavation  on  the  inner 
face  of  the  supcTmaxillnry,  ..Imost  entirely  close  it,  only  leaving  between  them  a  vert  cnl 
Mit  which  constitutes  the  opening  mentioned  above.  .  ciu  u  >eiucai 
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Tl,e  «cco„a,  thinner  »nc.vo  -^^Zll^'::^^^^^ 


-Lpr;S^fSthe  Tl,o  union  of  theBO  two  porUonB  terns 

"'^  StlS^^Se  «.,cnV  — m  cor/lft 

andalongnon-rfcul..p.oc^^^^^^^^ 

elongated  transversely,  and  conrei  m  ™  '  avticnlar  snrfaoo  of  tlie  zygo- 
te medinm  of  a  fitoo-eartilaginons  mso  o^^^^  , 

n,„tic  process.   The  -J"™?^.  ,5  CI^JSl  i  -««-c™^,W  »<.'^»  i 

TttflrnrdCll'^siltrrcntea  .^ilrds  and  sligWy  inwards. 

Fio;.  2+. 


INFERIOR  MAXILLA.  or  i 

Mental  f.ra.en;  1',  Supevior  oHfice  of  tJe^^^iSg^^  C^-i'"p!^^^^ 
implantatiou  for  the  masseter  muscle;  3,  M)lom  nag  , 

5,  Condyle.  . 
From  the  union  of  the  Wches  of  the  ma^^Y  W  at  t^y^£- 

^  «^us  to  diviae  it  i"-!- 

or  Z«fciaZ/acc,  and  a  '^"^^''^f  ^  J^^^;,^";^!^^^^  ^ipports  the  free  extremity 
is  lined  by  the  buccal  muco  ^^^^\^^'^^^^^^^  Zro  extensive  than  the 
of  the  tongue.    The  P<>'''':'' ..{^''^^^^^ 

preceding,  and  eontmuous  with  the  e^^^^^^^^  groove,  tmces  of  its  being 

1  On  the  median  line,  a  slight  ,    ^-^^^        above,  the  mcvfal 

originally  separated  into  two  P-J^ '      f  j^^^^^^^^  On  a  level  ^vith 

foramen,  the  inferior  orifice  .^^^^^^^^^  to  form  the  nech  The 

ibis  foramen,  the  bone  ^^^^  .T^f  Jj,,7ti  o  concavity  being  nppermos^ 
drcnmfcrence  describes  ^P'^^^X  an  erior  border  of  each  branch.  It  is 
and  joins,  by  its  «?lt^7"t7L  bv  th    si^  for  the  lodgment  of  the 

excavated  in  its  middle  part  by  tlio  six 
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inferior  incisors,  and  behind  these,  in  male  animals  only,  there  is  an 
additional  alveolus  for  the  tusk.  The  portion  included  on  each  side  between 
the  last  incisor  and  first  molar,  forms  a  more  or  less  sharp  ridge,  which 
constitutes  the  inferior  interdental  space  or  bars. 

Structure  and  development. — Formed,  like  all  the  flat  bones,  by  two 
compact  plates  separated  by  spongy  tissue,  the  inferior  maxilla  is  developed 
from  two  centres  of  ossification,  which  correspond  to  each  branch,  and  which 
coalesce  some  time  after  birth. 

11. — TJie  Hyoid  Bone. 
The  hjoid  hone  constitutes .  a  small  and  special  bony  apparatus  which 
serves  to  support  the  tongue;  as  well  as  the  larynx  and  pharynx ;  its 
description  is  placed  immediately  after  that  of  the  bones  of  the  head 
because  of  its  connection  with  that  region,  it  being  situated  between  the  two 
branches  of  the  supermaxillary  bone,  and  suspended  to  the  base  of  the  crti- 
nium  in  an  oblique  direction  from  above  to  below,  and  from  before  to  behind. 

This  ajjparatus  is  composed  of  seven  distinct  liieces,  arranged  in  three 
series :  a  middle,  constituted  by  a  single  bone,  and  named  the  body  ;  two 
lateral,  forming  two  quasi-parallel  branches,  to  the  extremities  of  which  the 
body  is  articulated. 

Body. — The  body  of  the  hyoid  resembles  a  fork  with  two  prongs.  It 
presents:  1,  A  middle  part  flattened  above  and  below,  and  consequently  pro- 
vided with  a  superior  and  an 
inferior  face  ;  2,  A  single  and 
long  prolongation  flattened 
on  both  sides,  which  is  de- 
tached from  the  middle  part, 
and  directed  forward  and 
downwai'd  to  plunge  into  the 
muscular  tissue  of  the 
tongue  :  this  is  the  anterior 
appendix  of  the  hyoideal  body  ; 
3,  Two  lateral  cornua,  thyroid 
cornua,  or  great  cornua,  pro- 
jecting backwards  and  up- 
wards, articulating  by  their 
extremities  with  the  thyroid 
cartilage  of  the  larynx,  and  offering,  at  their 
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HYOID  BONE. 

1,  Superior  extremity  of  the  styloid  bones ;  2,  Angle 
described  by  their  posterior  border;  3,  3,  Styloid 
bones ;  4,  4,  Extremities  of  the  thyroid  cornua ;  5, 
Articular  surface  of  the  body  corresponding  with  the 
small  branches ;  6,  Anterior  appendix  of  the  body ; 
7,  7,  Small  branches,  or  styloid  cornua. 


.      -  .     .  point  of  union  with  the 

middle  part,  two  convex  diarthrodial  facets  looking  upwards,  and  corre- 
sponding with  the  stijloid  cornua.  The  body  of  the  hyoid  bone  is  developed 
by  three  centres  of  ossification,  a  middle,  and  two  lateral  for  the  cornua. 

Branches.— The  three  pieces  composing  these  are  articulated  end  to 
end,  by  metins  of  a  cartilaginous  substance  that  joins  them  together ;  they 
are  of  very  unequal  dimensions.  The  first,  which  is  in  relation  with  the 
body  is  of  medium  size,  and  is  named  the  styloid  cornu,  small  cornu,  or  small 
branch.  The  second,  termed  the  styloid  nucleus,  is  the  smallest.  The  third 
the  lai-gest,  constitutes  the  styloid  process,  or  hone,  or  great  branch.  ' 
T   !i  cornu  is  a  small  cylindrical  piece  bearing  a  concave 

cliartliroclial  surface  on  its  inferior  extremity  to  unite  it  to  the  body  •  it  is 
very  spongy,  and  is  developed  from  two  ossifying  centres,  one  of  which  the 
epiphysary,  is  for  the  inferior  extremity.  ' 

2  The  styloid  nucleus,  which  is  often  absent,  is  imbedded  in  the  unitiuff 
cartilaginous  substance.  uuxi-iut, 
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3.  The  styloid  hone,  or  great  hyoideal  hranch,  lo"g> 
onLotli  sides  and  directed  obliquely  from  above  to  below  and  before  to 
beWn?-  t  p  ^Bents  two  laces,  twi  bonders,  and  two  extrem.t.es.  The  faccB 
-an  ekterual  and  internal-are  marked  by  some  few  imprints  The 
anLrioi  Wei  is  sharp  and  slightly  concave  in  its  upper  third.  The 
noste  L  boX  is  thicker,  and  is  divided  into  two  portions :  a  superior  or 
posteiioi  {^01^"  '  ,     ^      ^  an  inferior  or  vertical,  much  more 

Iwve  '  'it  angleThe;  fo^^^^^  at  their  point  of  junction  presents  a 
Client  and  moi^  orless  roughened,  tuberosity.  The  superior  extrennty  is 
salient,  ana  prolongation  of  the  temporal  bone  by  means  of  a 

united  inferior  extremity,  the  styloid  hone  is 

Sd"e?the?  o  th"  t^^^^^^^^^  nuVet  or  the  styloid  c'ornu  forming  a  sharp 
^Ibo  V  d  ec  ed  forwaiL.  The  styloid  bone  developed  from  a  smgle 
centre  of  ossiacation,  is  almost  entirely  formed  of  compact  tissue. 

OF  THE  HEAD  IN  GENERAL. 

From  the  union  of  all  the  bones  which  constitute  the  f^^.^jJ^.J^^ 
results  a  quadrangular  pyramid,  whose  summit  is  inverted,  which  it  is 
necessary  to  study  as  a  whole.    We  will  pass  m  review,  successively,  its 

^"'tS^^i^C^itiS::^ 'aspect  of  the  head  has  tl.  panetaU^nta^ 
^iijejior  j^aoe.  Sunerioiiv  it  inclines  backwards  and  offers, 

and  nasal  ^^P^^^"^^  /^^^^^^^^^^^  two  bulging  surfaces  which  form  part 

'?.rt™af  foss/   rt  ti  r^^^^^        of^ts  extent,  it  present,  a  plane 
f    IS   foVms  the  Sse  of  the  forehead  and  the , middle  portion  of 
surface  whidi  fo^^^^^^  gradually  tapers  to  the  extremity  of  the 

tf^ine   Irwelltod  animals,  it  is  as  straight  and  wide  as  possible. 
pSSr  Face^ihS  face,  which  is   extremely  irregular   presents : 
Post^'^^^^  the  lacerated  foramina,  and  the  base  of  the 

above,  the  "^f  . '  noral  bones :  then  the  intramaxillary  space, 

tuberous  portion  of  the  .t^^^pori^t  i^ones ,  .^.^^^  ^^^^.^ 

Sron»'  bTtS  fo'rtrri  J  o,  the  vo.er,  roof  of  the  palate, 
'"TMi'-^hl'S":  SriKe  e^te^a,  face  of  the  — , 
^Jt^Lor,,  a  s^aee  more  iZlSeT^C'^t'S:^^^^^ 

the  Wma'.c  ndge  a.ajach   t^^^^^^  /,ti.itL.  have  l,een 

SeZS;  ?Jd"  ftiB     the  place  ir  giving  them  a  „,o,.  deta.led 

n&  or «;j§;'St:iw%h:ia"S^^^^^ 

ciicumseribea  by  the  "''"''"^i;™™  f '""J^^^^^^^  At  thi  bottom, 

„„lar  bones,  and  the  f^^J^Cf  it  ^confounded,  in  the 

,vhich  shows  the  maxillary  J"i°'\7iX"s  the  globe  of  the  eye  and 
Sr^rthS  Se  or^nS::ssoryfo  thevisnal  appanUns, 

cavity  complcto  bony  walls. 
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such  as  the  lachrymal  gland  and  the  membrana  n^ctitans,  are  also  contained 
in  this  cavity. 

The  temporal  fossa  surmounts  the  orbit,  and  is  incompletely  separated 
from  it  by  the  orbital  arch  (or  process).  Oval  in  shape,  lying  obliquely  from 
above  to  below,  and  from  within  outwards,  on  the  sides  of  the  cranium,  the 
temporal  fossa  is  limited,  within,  by  the  parietal  ridge,  and  outwardly  by 
the  anterior  border  of  the  longitudinal  root  of  the  zygomatic  process.  It 
lodges  the  temporal  muscle. 

Base  or  superior  extremity  of  the  head.-^This  presents  the  occipital  pro- 
tuberance, cervical  tuberosity,  occipital  foramen,  mastoidean  ridge  and  fissures, 
styloid  processes  of  the  occipital  bone,  stylo-condyloid  notches,  and  the  con- 
dyles. On  a  lower  plane,  and  behind,  the  curved  portion  of  the  posterior 
border  of  the  maxillary  bone  is  remarked. 

Summit. — Formed  by  the  premaxillary  bones  and  the  body  of  the  super- 


Fig.  26. 


LATERAL  VIEW  OF  THE  HOBSE'S  SKULL. 
1,  Premaxillaiy  bone;  2,  Upper  incisors;  3,  Upper  canine  teeth;  4,  Superior 
maxillary  bone  ;  5,  Intraorbital  foramen  ;  6,  Superior  maxillary  spine  ;  7,  Nasal 
bones;  8,  Lachrymal  bone;  9,  Orbital  cavity;  10,  Lachrymal  fossa;  11,  Malar 
bone  ;  12,  Upper  molar  teeth ;  13,  Frontal  bone ;  15,  Zygomatic  process,  or  arch  ; 
IB,  Parietal  bone;  17,  Occipital  protuberance;  18,  Occipital  crest;  19,  Occipital 
condyles;  20,  Styloid  processes;  21,  Petrous  bone;  22,  Basilar  process;  23, 
Condyle  of  inferior  maxilla;  24,  Parietal  crest ;  25,  Inferior  maxilla;  26,  Inferior 
molars  ;  27,  Anterior  maxillary  foramen ;  28,  Inferior  canine  teeth  ;  29,  Inferior 
incisor  teeth. 

maxilla,  the  summit  supports  the  incisor  teeth,  and  presents  a  tuberosity 
more  or  less  rounded,  according  to  the  age  of  the  animal.  In  front,  it  is 
surmounted  by  the  external  opening  of  the  nasal  cavities;  this  opening, 
which  is  comprised  between  the  external  process  of  the  premaxillary  bones 
and  the  nasal  spine,  is  divided  in  the  fresh  state  into  two  orifices  which 
constitute  the  nostrils. 

Inlernally,  the  head  contains  the  nasal  fossce  and  the  cranial  cavity. 
These  will  bo  described  when  the  apparatus  belonging  to  them  is  noticed.' 
(See  the  respiratory  and  nervous  apparatus). 

DIFFERENTIAL  CHAIiACTERS  OF  THE  UEAD  IN  OTHER  THAN  SOLirED  ANIMALS. 

^  A.  Head  OF  the  Ox,  Sheep,  and  Goat.— 1.  Occipilal  hom.—Tho  occiintal  bone  in 
these  animals  does  uot  show  any  anterior  elbow.    The  cervical  tuberosity,  or  occipital 
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protuberance  is  obtuse,  and  gives  rise  on  each  side  to  the  superior  curved  lines ;  in  the 
Sheep,  these  curved  lines  are  very  salient  and  occupy  the  f  * 'f 

The  stvloid  processes  are  short  and  much  bent  nuvards.  1  he  basilar  process,  wido, 
8hoii^nftS,Tas  a  gro^^  in  the  middle  of  its  external  face ;  this  groove  xs  sometimes 

""""'T^el^a^^^^^^  sometimes  triple;  the  superior  foramen  does  not 

pass  cWtt^into  the  cranium,  but  goes  to  a  vast  conduit  that  opens  be^^^^^^^^ 
margin  of  the  occipital  foramen,  and  which  terminates  in  front  •'Y  "  ^ 

entoin-  the  parieto-temporal  canal,  the  other  opening  on  the  external  surface  ot  the 
bone    The  foramen  lacerum  is  divided  into  an  anterior  and  posterior  foramen  by  the 

Pa^SaT^ri?^^^^^^^  in  the  0.  does  not  occupy  the  anterior  aspect 

Fig.  27. 


ox's  head;  anterior  face. 

canal. 

„r  the  head,  ta.  -'"""^.r  "ffSSX'™^  «  "  "'"^'^ 

very  narrow  osseous  plate,  elongated  ^lansvcrseij ,  au  ^  ^         r^^j^  ^  ^^e  no 

Lt  tal?raT/;  for  the  most  par\  it  ^''Tncd  tm7£t^^^^^^^  of  ossification,  and  the 
The  iarietal  bone  of  the  Ox  is  developed  fiomthiee  fnties  o^ 

middle  miclous  is  even  primarily  dmded  n^^^  if^"  1  as  with  tSie  anterior  ix>rtion  of 
consolidated  -th  -eh  othc.-  at  a^^  ^Lieto-teniporal  canal,  and  is 

S^aSSer^Il^'Scpil-Mch  — 

Tlic  parietal  bone  of  the  Sheep  and  Goat  is     aU^  J         ^^^g  „o  sinuses. 
^^Tllilr^^^r?^ri^r^=M  to  the  temporal 

and  palate  bones.  „i        w  iiKnlf  nrcunvinK  the  anterior  half  of  the 

In  the  Oo;  this  bone  is  extremely  developed,  by  ilsclt  occupjuifc 
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fflce.  It  is  particularly  distingitishod  by  Its  great  thickness.  2,  The  osseous 
couical  cores  which  support  the  horns.  Tliese  emnieuces,  more  or  less  long  and  curved, 
very  ru-ged,  perforated  by  foramina,  and  grooved  by  small  vascular  channels,  are 
detached  outwards  from  each  side  of  the  bone,  near  the  summit  ot  the  head.  The 
processes  which  form  the  orbital  arches  rest  by  their  summits  on  the  zygomatic  boue. 
The  supra-orbital  foramen  is  trausforined  into  a  verital)le  and  frequently  multiple  canal; 
its  anterior  orifice  opens  into  a  vasculo-nervous  groove,  which  ascends  towards  the  base 
of  the  horns,  and  descends  to  near  the  lower  border  of  the  bone.  Between  this  groove 
and  the  base  of  the  orbital  arch  is  the  fi-ontal  boss.  Tlie  orbital  foramen  entnely  belongs 
to  this  bone.  The  inferior  border  is  deeply  notched  in  its  middle  to  receive  the  nasal 
bones ;  the  frontal  sinuses  are  prolonged  into  the  horn-cores,  the  parietal  bone,  and  even 
into  the  occipital  bone.  .  • 

In  the  Sheep  and  Goaf,  the  frontal  bone  is  relatively  less  expensive  and  strong  than  in 
the  Ox ;  it  does  not  ascend  to  the  summit  of  the  head,  and  the  frontal  sinuses  are  not 
prolonged  beyond  its  superior  border. 

4.  Ethmoid  hone. — In  ruminants, 
the  great  ethmoidal  cell  is  enor- 
mously developed,  and  looks  like  a 
third  turbinated  bone  prolonged  be- 
tween the  iisual  two;  it  has  been 
named  the  olfactory  antrum. 

The  ethmoid  bone  is  closely  im- 
prisoned between  the  adjacent  bones, 
in  consequence  of  the  slight  develop- 
ment of  the  sinuses  around  it.  This 
character  otherwise  belongs  to  all 
the  domesticated  animals,  except  soli- 
peds. 

5.  Sphenoid  bone. — In  the  Ox, 
the  subsphenoidal  or  pterygoid  pro- 
cesses are  large  and  thin.  The  sub- 
sphenoidal canal  is  absent.  The 
sella  turcica  is  deep,  and  the  bony 
projection  separating  it  from  the 
basilar  process  is  very  high.  The 
three  suprasphenoidal  canals  are 
converted  into  a  single,  but  wide 
one.  There  are  no  notches  in  the 
superior  border  for  the  passage  of 
the  internal  carotid  and  spheno- 
spinoiis  arteries.  That  for  the  in- 
ferior maxillary  nerve  is  converted 
into  a  canal — the  oval  foramen. 

In  the  Slieep,  the  osseous  promi- 
nence that  limits  the  pituitary  fossa 
posteriorly  forms  a  lamina  curv- 
ing forwards  and  prolonged  at  its  ex- 
tremities into  two  points,  which 
constitute  the  posterior  clinoid  pro- 
cesses. 

6.  Temporal  bone. — In  the  Ox, 
Slieep,  and  Goai,  the  tuberous  portion 
of  the  temporal  bone  is  always  con- 
solidated with  the  squamous  portion, 
and  the  summit  of  the  zygomatic 
process  only  articulates  with  the 
malar  bone. 

In  the  Ox,  the  condyle  of  the 


EAMS  head;  anterior  FACE. 

1,  Occipital  bone  ;  2,  Parietal  bone ;  3,  Core  of  right 
frontal  bone ;  4,  The  left  core  covered  by  its  horn ; 
5,  Superciliary  foramen ;  5',  Channel  descending 
from  it ;  6,  Lachrymal  bone  ;  7,  Zygoma  ;  8,  Nasal 
bone ;  9,  Supermaxillary  bone ;  10,  Premaxillary 
bone;  10',  Its  internal  process;  11,  Incisive  open- 
ing. 

zygomatic  process  is  very  wide  and 
convex  in  every  sense.    The  parieto-temporal  canal  is  very  large  and  entirely  excavated 
in  the  temporal  bone ;  its  superior  or  internal  extremity  opens  above  the  petrous  portion 
in  an  excavation  which  represents  the  lateral  cavity  of  the  parietal  protuberance  in  the 
Horse ;  at  its  inferior  extremity  it  always  shows  several  orifices. 

1'lie  mastoid  process  is  very  salient,  and  belongs  to  the  squamous  portion.  Tlio 
mastoid  crest  is  confounded  with  the  upper  root  of  the  zygomatic  process;  inforiorlv  it 
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surpasees  the  mastoid  process,  and  is  prolonged  to  tlio  mastoid  protuberance.  Tlie  latter 
is  very  voluminous.  The  subuliform  process  is  larger  and  stronger  than  in  the  Horse; 
anil  there  is  uo  mastoid  fissure. 

In  the  Sheep  and  Goaf,  the  mastoid  process  is  scarcely  distinct  from  the  crest;  and 
the  mastoid  portion  of  the  bone  is  only  at  a  late  period  consolidated  with  the  petrous 
portion. 

Fig.  29. 


ox's  HEAD  ;  POSTERIOR  FACE.  ' 

A  Parietal  bone.— 1,  Occipital  foramen;  2,  Occipital  condyle;  3," Styloid  process 
'of  that  bone;  4,  Condyloid  foramina;  5,  Mastoid  process;  6,  Mastoid  protuber- 
ance •  7  Subuliform  (temporal)  process ;  8,  Hyoideal  sheath  ;  9,  Stylo-mastoid 
foramen;  10,  External  auditory  hiatus;  11,  Inferior  orifice  of  the  paneto-tem- 
Doral  canal;  12,  Temporal  condyle;  13,  Posterior  foramen  lacerum;  14,  Oval 
foramen-  17,  Subspheuoidal  process;  18,  Orbital  hiatus;  19,  Optic  foramen.— 
B  Frontdbone._20,  Superciliary  foramen;  21,  Orbital  foramen  ;  22,  L..chrymal 
p  -otuberance.-C,  Zygoma.-23,  Pterygoid  bone.-D,  Palate  bone.-24.  Nasal  fora- 
men ;  25,  Inferior  orifice  of  .  the  palatine  canal._E,  Superma.N.llary  bone.-2b 
Maxillary  spine.-G,  Premaxdlary  bone.-27.  Its  internal  process;  28,  External 
process ;  29,  Incisive  openings. 
7  Suvermaxillarvhone.-ln  the  Ox,  Sheep,  and  Goat,  the  maxillary  spine  docs  not 
dii^fj^K^u^icc^t;  a-vedHn^^|o.^^r„ 
un.on  between  ^^  ^iX  Seed  above  the  first  molar  tooth.    There  is  no  fissure  for 
or  ndraorbital      "'""Jdatinc  T^^    cavity  of  the  sinus  is  more  spacious  than  m 

Z  'h::-:! 7.n/is'':rn|S  oHhe  Ox  only)  bJtween  the  two  lamina,  of  the  pa.atmo 

'"^i  i^^X;l:«:l^a5;e  S^Sr  principal  portion  of  this  bone  is  flattened  befc.r. 
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auJ  behind,  and  deprived  of  aveoli  in  its  external 
border;  neither  is  there  any  incisive  ioramen. 
It  is  rarely  consolidated  with  the  adjacent  bones, 
and  is  never,  in  the  smaller  ruminants,  articu- 
lated with  the  niisal  bone. 

9.  Falaie  6o)je.— This  bone  is  very  developed 
in  the  Ox,  and  noticeable  for  the  considerable 
extent  of  the  palatine  portion  of  its  external  sur- 
face. The  palatine  canal  is  entirely  channeled 
out  in  its  substance.  The  palatine  crest,  very 
thin  and  elevated,  is  formed  altogether  by  the 
posterior  border  of  the  palate  bone,  the  ptery- 
goid, and  the  subsplieuoidal  process.  There  is 
no  excavation  for  the  sphenoidal  sinuses ;  but, 
instead,  all  that  part  of  the  bone  which  enters 
into  the  roof  of  the  palate  is  hollowed  by  ii-re- 
gular  cavities  which  communicate  with  the  max- 
illary frinus  of  the  s:ime  side.  The  nasal  for.nmen 
is  very  wide.  In  the  Sheep  and  Goat,  the  maxil- 
lary sinuses  do  not  extend  to  them. 

10.  Pterygoid  bone. — The  pterygoid  of  the  Ox, 
Sheep,  and  Goat  is  very  large,  and  closes  an  aper- 
ture left  between  the  sphenoid  and  palate  bones. 

11.  Zygoma. — The  jugal  bone  oi  Buminaids  is 
very  developed.  The  zygomatic  -  crest  is  no 
longer  formed  by  the  posterior  border  of  the  bone, 
but  is  carried  to  the  posterior  part  of  the  external 
face,  and  runs  parallel  with  the  eyebrow.  The 
summit  is  bifurcated,  the  anterior  branch  form- 
ing a  buttress  against  the  summit  of  the  orbital 
process  of  the  frontal  bone,  while  the  posterior 
articulates  with  the  temporal. 

12.  Lachrymal  hone. — -The  lachrymal  :  bone, 
much  more  extensive  than  that  of  the  Horse,  forms 
in  the  bottom  of  the  orbit  an  enormous  protube- 
rance, hollowed  internally  by  the  maxillary  sinus, 
and  whose  walls  are  so  thin  and  fragile  that  the 
slightest  jar  is  sufficient  to  cause  their  fracture 
(in  the  skeleton).  It  would  be  convenient  to 
designate  it  the  lachrymal  protuberance.^  In  the 
smaller  ruminants,  the  inferior  region  of  the  exter- 
nal face  shows  a  depression,  the  lachrymal  fossa. 

13.  Nasal  bones. — The  nasal  bones  of  the  Ox 
are  never  consolidated  with  each  other,  nor  yet 
with  the  neighbouring  bones.  The  external  border 
only  comes  in  contact  to  a  small  extent  with  the 
supermaxUlary  bone;  the  superior  extremity  is 
fixed  in  the  notch  of  the  inferior  border  of  the 
frontal  bone.  At  their  inferior  extremity,  they 
each  present  a  notch  which  divides  them  into  two 
points. 

In  the  Sheep  and  Goat  the  nasal  spine  is 
unifid,  as  in  the  Horse. 

14.  Turbinated  hones. — In  the  Ox,  the  eth- 
moidal turbinated  bone  is  very  small,  and  united 
to  the  nasal  bone  by  the  two  borders  of  its  osseous 
plate;  its  internal  cavity  entirely  belongs  to  the 
frontal  sinus.  The  maxillary  turbinated  bone  is 
very  developed,  and  is  joined  to  the  bone  which 
sustains  it  at  a  later  period  than  in  the  Horse. 
The  bony  lamina  of  which  it  is  composed  is  curved 

'  Girard,  who  named  tliis  eminence  the  orhilal 
protuberance,  wrongly  described  ii  as  belonging 
to  the  supermaxillary  botie. 


MEDIAN  AND  VERTICAL  SECTION  OF 
THE  ox's  HEAD. 

1,  Condyloid  foramen;  1',  Posterior  ori- 
fice of  the  occipital,  lateral  canal 
joining  the  '  parieto-temporal  canal 
in  front;  2,  Internal  auditory  hiatus; 
3,  Anterior  foramen  lacerum ;  :4,  Pos- 
terior ditto ;  5,  Intra-cranial  orifice 
of  the  parieto-temporal  canal ;  6,  6, 
Median  bony  plate  separating  the 
frontal  sinuses;  7,  Lamina  which  iso- 
lates the  sphenoidal  siuus  ;  8,  Lamina 
partitioning  the  palatine  portion  of 
the  maxillary  sinuses ;  9,  Oval  fora- 
men; 10,  Optic  fossa;  11,  Vomer; 
12,  Pterygoid  bone;  13,  Largo  open- 
ing leading  into  the  ma.xillary  siuus, 
aud  which,  in  the  fresh  state,  is  closed 
by  the  pituitary  membrane  ;  14,  Max- 
illary turbinated  bone  ;  15,  Ethmoidal 
turbinated  bone;  16,  Great  ethmoidal 
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on  itself  in  two  different  directions:  from  before  to  behind  by  its  posterior  lx)rder,  and 
bcliind  to  bolbrc  by  itn  anterior  border.  It  is  fixed  to  the  supernmxillary  bone  by  its 
middle  part,  through  tlic  inediiim  of  a  jiartiuular  bony  hinana,  and  it  very  incomidetely 
closes  the  excavation  which  concurs  to  form  the  maxillary  siinis.  In  the  skeleton 
there  is  also  found  behind,  and  at  the  base  of  this  tur))iuated  bone,  a  vast  opening  which 
is  totally  closed  in  the  fresh  condition  by  the  pituitary  nieml)rane.  The  maxillary  sinus 
is  not  prolonged  in  its  interior.  In  the  smaller  ruminants,  the  cavity  of  the  sinus  la 
closed  by  the  maxillary  turbinated  bone  in  a  more  complete  manner  than  in  the  Ox. 

15.  Vomer. — This  is  a  very  large  thin  bone,  resting  only  on  tlie  inferior  half  of  the 
median  suture  of  the  premaxillaries. 

IG.  rremaxillary  hone. — In  the  Ox,  the  inferior  part  of  the 
Kig.  31.  posterior  border  is  convex,  and  cannot  rest  on  a  horizontal 

plane  by  all  its  points  at  tlie  snme  time.  The  condyle  is 
convex  in  its  small  diami.'ter,  and  slightly  concave  laterally. 
The  coronoid  process  is  bent  backvviirds  and  outwards.  The 
body  does  not  show  any  alvtohn  for  the  tusk,  because  this 
tooth  is  absent  in  these  animals ;  but  it  is  hollowed  by  eight 
alveoli  for  the  incisor  teeth.  The  two  branches  of  the  lx)ne 
are  never  consolitiated,  but  remain  movable  on  each  other 
during  life. 

17.  Hyoid  hone. — The  hyoid  bone  of  Buminants  is  always 
composed  of  seven  pieces ;  thu  styloid  nucleus,  whose  presence 
is  not  constant  in  solipeds,  is  never  absent  in  these,  and 
assumes  the  proportions  of  a  second  small  branch.  The 
anterior  appendix  is  very  short  and  thick. 

B.  Head  of  the  Pig. — 1.  Occijntal  hone. — The  occipital 
bone  in  this  animal  is  not  bent  anteriorly ;  but  the  transverse 
protuberance  representing  the  curved  lines  forms,  nevertheless, 
as  in  the  Horse,  the  summit  of  the  head.  This  eminence,  which 
is  excavated  on  both  sides  on  the  posterior  face,  unites  in  front 
■with  the  parietal  bone,  which  abuts  on  the  occipital  at  an 
acute  angle.  There  is  no  external  occipital  protuberance, 
properly  speaking,  and  the  styloid  processes  are  very  long  and 
directed  downwards. 

2.  Parietal  bone. — This  bone  is  very  thick,  and  deprived 
of  an  internal  protuberance.  The  process  concurring  to  cir- 
cumscribe the  orbit  is  short,  and  joins  neither  the  zygomatic 
or  temporal  bones;  the  orbital  arch  is  completed  by  a  liga- 
ment. The  superciliary  foramen,  disposed  as  in  the  Ox,  opens 
in  front  into  a  channel  that  descends  to  the  nasal  bones.  The 
orbital  foramen  is  formed  by  the  frontal  bone  only.  There 
is  no  mortice  for  the  union  of  the  frontal  with  the  sphenoid 
bone,  and  the  maxillary  sinus  is  prolonged  into  the  parietal 
bone.  Tire  fiontal  bone  of  the  pig  ai-ticulates  with  the  super- 
maxilLu'ies. 

S.  Frontal  hone.— The  frontal  bone  of  the  Pig  is  very  thick 
and  short,  and  does  not  join  the  temporal  or  zygomatic  bone  : 
the  orbital  arch  is  completed  by  a  ligament.  The  superciliary 
foramen,  disposed  as  in  the  Ox,  abuts  in  a  channel  that 
descends  on  the  nasnl  bones.  The  orbital  foramen  is  formed 
by  the  frontal  bone  only.  There  is  no  mortice  for  the  union  of 
the  frontal  with  the  sphenoid  bone  ;  and  the  frontal  sinuses  arc 
prolonged  into  the  parietal.  The  frontal  bone  of  the  Pii; 
articulates  with  the  supermaxillaries. 

4.  Sphenoid  hone.— The  sphenoid  of  the  Pig  is  very  short,  but 
the  subsphenoidal  processes  are  extraordinarily  dovcloj)cd  and 
flattened  before  and  behind.  There  is  no  subs))henoidal  canal, 
and  the  sella  turcica  is  deep,  and  limited  behind  by  a  very  salient 
crest.    A  single  canal  replaces  the  foramen  rotundum  and  the 
great  sphenoidal  fissure,  as  in  the  Ox.    The  wings,  slightly 
salient,  are  articulated  by  suture  with  the  frontal  bone. 
5.  Temporal  bone.— Tho  articular  surface  of  this  bone  resembles  that  of  rodents ;  it  i.< 
not  limited  posteriorly  by  a  snbcondyloid  eminence,  and,  in  mldition,  oflcrs  a  wid.  r 
transverse  surface,    'j'ho  zygomatic  i)roce.ss  articulates  willi  the  .lugal  bone  by  tlic  wliol.^ 
extent  of  its  posterior  bonier.    A  crest  leading  from  the  external  auditory  hiatus  to  llu 


HEAD  OF  THE  PIG; 
ANTEEIOR  FACE. 

1,  Summit  of  occipital  pro- 
tuberance ;  2,  Parietal 
bone  ;  3,  Frontal  bone. 
— A,  Superciliary  fora- 
men; a'  Channel  des- 
cending from  it. — 4, 
Zygomatic  process ;  5, 
Zygoma;  6,  Lachrymal 
bone. — B,  Lachrymal 
canals.— 7,  Supermax- 
illary  bone.— C,  Inferior 
orifice  of  the  supermax- 
.  illo-dental  canal ;  8, 
Nasal  bone ;  9,  Pre- 
maxillary  bone. 
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mastoid  protuberance  replaces  the  mastoid  process.  The  mastoid  crest  is,  as  in  tlie  Ox, 
confomided  with  the  superior  root  of  the  zygomatic  process.  . 

The  projection  formed  by  the  mastoid  protuberance  is  enormous.  The  sulmlitoi'in 
process  is  little  marked,  and  there  is  no  hyoideal  prolongation  or  parieto-tomporal  canal. 

G.  SupermaxiUarij  bone.— In  tlie  Pig,  the  ex- 
ternal  surface  of  this  bone  is  hollowed  m  it^  middle, 
and  presents  iu  front  a  voluminous  relief  formed 
by  the  alveolus  of  the  canine  tooth.  The  cavity 
is  entirely  formed  in  the  supermaxilla.  There  is 
no  alveolar  tuberosity,  and  the  interdental  space 
is  very  short,  while  the  cavity  for  the  sinus  is  little 
developed.  The  lower  orifice  of  the  palatine  canal 
is  even  pierced  in  the  substance  of  the  super- 
maxilla. 

7.  Premaxillarij  hone— The  external  process  of 
the  premaxillary  bone  is  very  long  and  wide  at  its 
base,  and  consolidated  with  the  nasal  bone  for 
about  the  upper  two-thirds  of  its  length.  There 
is  no  incisive  foramen  or  cavity  for  the  tusk.  The 
incisive  openings  are  oval. 

8.  Palate  bone. — The  palatine  portion  of  the  ex- 
ternal face  is  more  developed  than  in  the  Ox,  but 
the  orbital  portion  is  very  limited.  The  palatine 
crest  is  replaced  by  a  tuberosity,  against  which 
rests,  outwardly,  the  subsphenoidal  process,  and 
inwardly,  the  pterygoid  bone.  The  vmion  of  these 
three  parts  constitutes,  on  the  posterior  sui-face  of 
the  head,  a  thick  and  very  remarkable  trifld  pro- 
jection or  mamelon. 

9.  Pterygoid  hone. — See  the  description  of.  the 
palate  bone. 

10.  Zygomatic  bone. — The  summit  of  this  bone 
in  the  Pig  is  flattened  on  each  side,  and  divided 
into  two  blanches,  between  which  is  wedged  the 
summit  of  the  zygomatic  process^  the  anterior 
branch  is  very  short,  and  does  not  join  the  frontal 
bone. 

11.  Lachrymal  fcone.— In  the  Pig  there  are  ob- 
served a  lachrymal  fossa  and  two  lachrymal  canals, 
■which  are  pierced  outside  the  orbital  cavity,  and 
soon  coalesce  in  the  substance  of  the  bone  to  consti- 
tute a  single  canal.    The  fossa  is  very  deep. 

12.  Nasal  hones. —These  bones  are  long  and  nar- 
row, and  traversed  on  their  external  face  by  the 
fissure  that  descends  from  the  superciliary  foramen. 
The  nasal  prolongation  is  short. 

13.  Turbinated  bones. — Tlie  same  arrangement 
as  in  the  Sheep  and  Goat,  excejjt  that  they  are 
much  longer  and  less  fragile. 

14.  Inferior  Maxilla. — A  straight  line  leading 
from  the  greater  axis  of  the  alveoli  of  the  molar  would 
not  traverse  the  posterior  border  of  the  maxillary 
branches ;  the  bottom  of  these  alveoli  corresponds 
to  the  relief  on  the  inner  face.  The  condyle  is 
comjjresstd  on  both  sides,  and  elongated  from  before 
to  behind  ;  while  the  coronoid  process  is  short  and 
wide.  There  is  no  neck;  the  interdental  spaces 
are  very  short ;  and  the  maxillo-dental  canal  opens 
inferiorly  by  multiple  orifices. 

15.  Hynid  bone.— The  body  is  voluminous  and 
deprived  of  an  appendix; 


HEAD  OF  THE  PIG  ;  POSTERIOR  FACE. 

1,  Occipital  protuberance;  2,  Occi- 
pital foramen;  3,  Occipital  con- 
dyle ;  4,  Condyloid  foramen ;  5, 
Basilar  process  ;  6,  6,  Mastoid  crest ; 
7,  Styloid  process  of  the  occipital 
bone  ;  8,  Articular  surface  of  the 
temporal  bone;  9,  Mastoid  protu- 
berance; 10,  Foramen  lacerum  ;  11, 
Subsphenoidal  process  —  external 
wing  of  pterygoid  process ;  12, 
Palatine  crest ;  13,  Pterygoid  bone 
— internal  wing  of  the  pterygoid 
process;  14,  Inferior  orifice  of  tlie 
palatine  canal;  15,  15,  Incisive 
openings. 


the  small  branches  are 
short  and  consolidated  with  the  body  ;  while  the  largo  branches,  curved  like  an  S,  are  very 
thin,  and  are  imited  to  the  small  branches  and  the  temporal  bone  no  longer  by  fibro- 
cartilagc,  but  by  veritable  yellow  elastic  ligaments. 

C.  Head  of  CARNivonA. — 1.  Occipital  bone. — The  eminence  which  constitutes  tlio 
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origin  of  the  siipevior  curved  linos  is  very  elevated  and  strongi  Tlie  cervical  tuberosity 
of  the  external  occipital  protuberance  is  absent  or  little  marked ;  the  styloid  processes 
are  short,  and  well  deserve  tlie  name  of  jugular  eminences.  Tiie  foramen  laccrum  is 
divided. into  two  portions  by  the  mastoid  "protuixirancc,  and  the  basilar  process  is  wide, 
long,  and  thick,  and  hollowed  on  the  side  by  a  chainiol  tl.at  joins  a  similar  one  in  tlie 
temporal  bone  to  form  a  large  venous  canal.  This  last  communicates,  behind,  with  the 
po.sterior  foramen  lacerum,  and  opens,  in  front,  in  the  cranium,  where  it  is  continuous 
with  the  cavernous  groove  of  the  sphenoid.  The  anterior  angle  fonns  a  very  marked 
prominence, '  which  is  deeply  fi.\ed  into  Ihe  parietal  bone,  and  partly  constitutes  the 
internal  protuberance  of  that  bone.  ... 

2.  Parietal  bone— In  the  Dog  the  parietal  bone,  formed  by  two  ossific  centres  only, 
is  distinguished  by  the  great  development  of  the  ridges  and  the  parietal  protuberance. 
This  last,  constituted  in  part  liy  the  occipital  bone,  docs  not  show  any  lateral  excavations 
at  its  l5ase;  tliey  are  carried  lower,  near  the  summit  of  the  petrous  process,  on  the 
sides  of  the  occipital  bone.    The  parieto-temporal  canals  are  continued,  notwithstanding, 

to  the  base  of  the  protuberance,  which  they  traverse,  to 
open  into  each  other  in  its  interior. 

In  the  Cat  there  are  scarcely  any  parietal  crests,  and 
the  internal  protuberance  is  replaced  by  two  great  trans- 
verse bony  plates  which  separate  the  cavity  of  the  cerebrum 
from  that  of  tlie  cerebellum. 

3.  Frontal  hone. — In  carnivora,  the  external  face  of  thia 
bone  presents  in  its  middle  a  more  or  less  marked  de- 
pression. The  orbital  arch  is  incomplete,  and  there  is  no 
superciliary  foramen,  or  mortice  on  the  inner  face.  The 
bone  is  united  with  the  supermaxillaries, 

4.  Ethmoid  bone.— Tiie  ethmoidal  fossa  is  very  deep, 
and  the  cells  very  developed  and  diverticulated.  The  per- 
pendicular lamina  is  at  a  late  period  consolidated  with  the 
sphenoid  bone. 

5.  Sphenoid  lone. — The  superior  sphenoid  of  the  Dog  is 
very  short,  and  bears,  laterally,  two  wide  wings  which 
ascend  to  the  temporal  fossa ;  they  correspond  to  those  of  the 
sphenoid  bone  in  Man.  The  inferior  sphenoid  is,  on  tlie 
contrary,  very  narrow,  and  its  lateral  prolongations,  or  pro- 
cesses of  Ingrassias,  are  reduced  to  very  small  proportions. 
The  sub-sphenoidal  or  pterygoid  process  is  very  short,  and 
the  canal  is  single,  and  communicates  with  the  foramen 
rotundum.  The  pituitary  fossa  is  shallow,  limited  behind 
and  before  by  the  posterior  clinoid  and  anterior  clinoid 
processes,  so  named  because  of  their  being  compared  to  the 
four  posts  of  an  ancient  bed.  The  supersphenoidal  canals 
are  only  two  in  number :  one  represents  the  great  sphenoidal 
fissure,  the  other  the  round  foramen.  The  carotid  notch, 
joining  a  similar  one  in  the  temporal  bone,  forms  an  opm- 
ing  which  mny  be  designated  the  carotid  foramen,  because 
it  gives  passage  to  an  extremely  remarkable  Irop  the  in- 
ternal carotid  artery  describes  after  passing  through  the 
carotid  canal.    The  oval  foramen  is  the  siime  as  in  the  Ox. 

In  the  Cat  there  is  the  same  disposition,  with  the  ex- 
ception of  no  sphenoidal  canal  or  carotid  notch  being  present. 

6.  Temporal  hone. — In  the  carnivora,  the  ai-ticular  sur- 
face of  the  zygomatic  process  merely  forms  a  glenoid 
cavity,  into  which  the  condyle  of  the  maxillary  bono 
exactly  fits.  The  temporal  bone  in  these  animals  is  also 
distinguished  by  the  width  of  the  external  auditory  canal, 
the  absence  of  a  hyoid  prolongraent,  the  small  dcvelopmoni 
of  the  mastoid  and  stj'loid  processes,  the  enormous  volume 
of  the  mastoid  protuberance,  and  the  presence  of  two  particular  canals  which  cannot  be 
traced  in  the  other  animals.  One  of  them,  the  carotid  canal,  traverses  the  niastoul 
portion,  and  joins,  superiorly,  the  venous  canal  which  passes  between  ihe  basilar 
process  and  the  temporal  bone;  by  its  inferior  extremity  it  joins  the  carotid  foramen 
which  itself  penetrates  the  cranium,  a  little  beyond  the  venous  canal  just  n.cntioncd. 
The  other  conduit  is  pierced  in  the  petrous  portion  immediately  above  the  carotid  canal ; 
it  afTords  a  passage  to  the  fifth  pair  of  encephalic  nerves. 
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1,  Occipital  protuberance ;  2, 
Median  spur  of  the  occi- 
pital bone ;  3,  Parietal 
bone ;  4,  Origin  of  the  pa- 
rietal crests ;  5,  Zygomatic 
process  of  the  temporal 
bone  ;  6,  Frontal  bone  ;  6', 
Orbital  process;  7,  Zy- 
goma ;  8,  Lachrymal  bone  ; 
9,  Nasal  bone  ;  10,  Super- 
masilla;  11,  Inferior  ori- 
fice of  the  supermaxillo- 
dental  canal ;  12,  Pre- 
maxillary  bone. 
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7.  Supermaxillary  hone.-In  carnivora,  this  bone  is  very  sliort ;  its  anterior  border 
offers  a  long  process  analogous  to  the  nas  .l  spine  of  Man.  It  alone  fumislies  the  al  veolus 
of  the  tusk  The  palatini  cnnal,  pierced  entirely  in  the  bono  of  that  name  nevertheless 
opens  by  its  inferior  extremity,  at  the  junction  of  the  supermaxillary  with  the  palate 
bone.'  The  maxillary  sinus  is  not  very  spacious,  and  there  is  no  maxillary  spme. 

8.  Premaxillary  bone.—0(  little  size,  the  premaxillary 
of  carnivora  has  no  incisive  foramen  or  alveolar  cavity  for 
the  canine  tooth.    The  incisive  openings  are  the  same  as 

in  the  Pig.  ,  ,  , 

9.  Palate  bane.— In  the  carnivora,  the  palate  bones  are 
of  great  extent  in  their  proper  palatine  portion.  They  have 
no  share  in  the  formation  of  the  sphenoidal  sinuses,  but 
furnish  a  small  excavation  to  the  niiixillary  sinuses. 

10.  Pterygoid  bone.— This  bone  is  very  strong  in  car- 
nivora, and  quadrilateral  in  shape. 

11.  Zygoma.— The  zygoma  of  the  Bog  and  Cat  only 
articulatus  with  the  supermaxillary  bone  by  its  base.  The 
crest  describes  a  curve  backwards,  and  the  summit  com- 
ports itself  ns  in  the  Pig. 

12.  Lachrymal  bone. — This  bone  in  carnivora  is  ex- 
tremely small.  Its  external  face  entirely  belongs  to  the 
orbit,  and  does  not  descend  beneath  the  margin  of  that 

I  cavity ;  it  has  no  lachrymal  fossa. 

1 3.  Nasal,  bone. — The  two  bones  of  the  nose  are  little 
developed,  and  are  wider  below  than  above;  they  have 
no  nasal  prolongation,  but  offer  instead  a  semicircular 
notch. 

14.  Turbinated  bones.— These  bones  in  the  Dog  and  Cat 
are  particularly  distinguished  for  their  numerous  convo- 
lutions. Neither  participate  in  the  formation  of  the  frontal 
or  maxillary  sinuses ;  the  latter  is  not  in  any  way  closed 
by  the  maxillary  turbinated  bone,  but  opens  into  the 
nasal  cavity  by  a  Lirge  gaping  aperture. 

15.  Inferior  maxillary  bone. — In  carnivora,  this  is 
hollowed  at  the  point  corresponding  to  the  insertion  of 
the  masseter  muscle  into  a  somewhat  deep  fossa.  The 
posterior  border  is  disposed  as  in  ruminants,  and  below 
the  condyle  has  a  very  marked  tuberosity.  The  condyle 
represents  an  ovoid  segment,  and  fits  exactly  into  the 
temporal  cavity.  The  coronoid  process  is  very  strong, 
elevated,  and  wide.  The  mental  foramina  are  double  or 
treble.  There  are  no  interdental  spices,  nor  excavated 
surface  on  the  inner  face  of  the  branches ;  and  the  latter 
are  never  consolidated. 

16.  Hyoid  bone. — The  three  pieces  composing  the  body 
of  the  hyoid  in  early  life  are  never  consolidated  in  the 
adult  animal,  but  always  rema'n  isolated,  as  in  Mnn. 
The  middle  piece  has  no  anterior  appendix;  the  libio- 
cartilagt  s  uniting  the  styloid  portions  to  each  other  and 
to  the  temporal  bone  are  very  long  and  flexible. 

COMPARISON  OF'  THE  HEAD  OF  MAN  WITH  THAT  OF  THE 
DOMESTICATED  ANIMALS. 


1.  Occipital  bone. — The  occipital  of  Man  is  large,  flat, 
incurvated  like  a  shell,  and  the  external  protuberance  is 
slightly  developed,  and  united  by  a  ridge  to  the  occipital 
foramen,  which  is  relatively  very  wide.  Two  series  of 
ridges  arise  from  the  external  protuberance  and  pass 
towards  the  circumference  of  the  bone;  these  are  the 
superior  and  inferior  curved  or  semicircular  lines.  There 
is  an  anterior  and  a  posterior  condyloid  fossa  pierced  by  a 
foramen  at  the  bottom;  and  the  jugular  eminences,  wide  and  slightly  prominent  re- 
place the  styloid  processes  of  the  domcfticated  animals.         .  ' 

The  intfi-nal  face  of  the  occipital  of  Man  corresponds  with  the  cerebrum  and 


dog's  HEAD  ;  POSTEEIOR  FACE. 

1,  Occipital  protuberance;  2, 
Occipital  foramen ;  3,  Occi- 
pital condyle ;  4,  Condyloid 
foramen  ;  5,  Styloid  process 
of  the  occipital ;  6,  Mastoid 
protuberance ;  7,  Concave 
temporo-maxillary  articular 
surface  ;  8,  Supercondy- 
loid  eminence ;  9,  Inferior 
orifice  of  the  parieto-tem- 
poral  canal ;  10,  Lacer- 
ated foramen,  posterior ;  11, 
Ditto,  anterior. — On  the  op- 
posite side  at  a  is  shown 
the  orifice  communicating 
with  the  Eustachian  tube 
and  the  tympanum ;  at  h 
the  passage  for  the  carotid 
convolution. — 12,  Body  of 
the  sphenoid ;  13,  Oval  fora- 
men ;  14,  Inferior  orifice  of 
the  subsphenoidal  canal ; 
15,  Pterygoid  bone;  16, 
Nasal  surface  of  the  palate 
bone ;  17,  Palatine  surface 
of  the  same;   18,  Vomer; 

19,  Supermaxillary  bone; 

20,  Incisive  opening. 
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cercbollum ;  and  for  tliis  jnivposo  it  hIiows  four  fossaj,  distinguished  into  superior  or 
cerebral,  and  inferior  or  cureljollnr.  Those  fossa)  are  sepamted  by  a  crueiul  projection 
whoso  most  developed  poi  tion  fdniis  tlic  internal  occipital  protuberance. 

The  imion  of  tlie  ocoipilal  with  the  parietal  bones  constitutes  the  lambdoidal  suture. 
At  the  point  where  tliis  bone  moots  the  parietal  and  the  squamous  portion  of  tlie 
temporal,  is  found,  in  tlio  infant,  the  lateral  posterior  fontanclla. 

2.  Farittal  fco?ie».— Tho  pariotnls  arc  always  isolated  in  early  life,  and  sometimes 
consolidated  with  eacli  other  at  tlie  adult  age.  They  are  very  large,  quadrilateral,  and 
occupy  the  summit  and  sides  of  the  cranium. 

The  parietal  crests  are  absent,  but  are  replaced, 
in  certain  individuals,  by  two  faintly-marked 
curved  lines  bituated  a  little  above  the  inferior 
border  of  the  bone.  The  middle  portion  of  the 
external  face  is  very  convex. 

On  tlie  internal  face  there  is  no  parietal  pro- 
tuberance, but  in  its  stead  the  internal  occipital 
protuberance.  It  also  exhibits  ramous  channels, 
which  in  disposition  are  analogous  to  the  ribs  of 
a  tig-leaf;  as  well  as  the  parietal  fossa  which  cor- 
responds to  the  parietal  eminence. 

Frontal  bone.— The  frontal  bone  of  Man  forms 
the  upper  part  of  the  face  and  the  anterior  portion 
of  the  cranium.  Convex  from  behind  forward,  then 
vertical  in  its  upper  three-fourths,  the  bone  sud- 
denly bends  at  the  orbits,  so  as  to  become  hori- 
zontal in  its  lower  foui-th. 

The  external  face  offers,  above  the  forehead,  two 
lateral  frontal  eminences,  and  above  the  nose,  a 
middle  frontal  boss.  To  the  right  and  left  of  the 
latter  are  two  salient  arches,  the  supraorbital  ridges. 
The  internal  face  entirely  belongs  to  the  cranial 
cavity.  It  offers  on  the  median  line,  the  saggital 
groove  terminated  by  a  frontal  crest ;  and  on  each 
FKONT  VIEW  OF  THE  HUMAN  gide  of  this  line  the  frontal  fossse,  corresponding 
CRANIUM.  to  the  eminences  of  that  name,  and  orbital  bosses 

1,  Frontal  bone  ;  2,  Nasal  tuberosity  ;  to  match  the  orbital  roofs.  There  is  no  mortice  for 
'  3  Supra-orbital  ridge ;  4,  Optic  the  articulation  of  the  sphenoid  bone, 
foramen ;  5,  Sphenoidal  fissure ;  On  the  middle  portion  of  the  superior  frontal 
6,  Spheno-maxillary  fissure  ;  7,  border,  in  young  persons,  is  the  anterior  angle  of 
Lachrymal  fossa ;  8,  Opening  of  the  anterior  fontanella.  The  anterior  border  ex- 
the  nose  divided  by  the  vomer ;  9,  hibits  three  superciliary  foramina  and  the  orbital 
"   "  . «       .  arches. 

4.  Ethmoid  bone.— In  Man,  the  external  face  of 
the  lateral  masses,  formed  by  a  very  thin  lamina, 
termed  the  os  planum  or  lamina  papyracx,  belongs 
to  the  internal  wall  of  the  orbit, 
leiiipuiai    uuuci    j.,,   >.h"<"— »       5-  Sphenoid  &oHe.— This  is  distinguished,  in 
suture  ;  18,  Upper  part  of  the  great  Man,  into  a  body  and  four  wings,  two  large  and 
ala  of  the  sphenoid  bone ;  19,  Com-  two  small.  ,    ■,  ™. 

mencement  of  the  temporal  ridge;  The  inferior  surface  of  the  body  offers  nothing 
20  Zyo-oma  of  the  temporal  bone,  remarkable,  except  the  presence  of  a  conical  pro- 
concurrino-  to  form  the  temporal  longation  named  the  beak  {rostrum)  of  the  sphe- 
arch :  21,°Mastoid  process.  noid.    The  external  face  of  the  greater  wmgs  forms 

part  of  the  temporal  fossa,  as  also  the  external  wall 
of  the  orbit.  At  the  union  of  the  wings  with  the  body  are  detached  two  bifid  ptery- 
goid processes;  theii-  internal  branch  repre:ients  the  pterygoid  bones  of  animals.  There 

"  "Th^^S^iiTgfare  very  thin  and  triangular,  and  visible  only  on  the  superior  sur- 
face  of  the  bono;  they  constitute  the  processes  of  Ingrassins.  .^a 

On  the  internal  face  of  the  bono  are  fouml  A  deep  pituitary  fossa,  hnnted  by 
foui  clinoid  processes;  2,  An  optic  fossa,  shallow,  showing  very  short  optic  canals  trans- 
Sio  l   iTmam^  Tile  splienddal  fissure,  which  ^^l^'r^..^^^^^^^^^^^ 

sphe  noidal  canal  in  tho  Horse;  4,  The  great  foramen  rotundum  i/VJ  nf/> •  rmiuiarv 
the  wings,  nuich  excavated  ;  U,  The  foramen  ovale,  winch  transmits  the  infeiior  maxillarj 
nerve;  7,  The  small  foramen  rotundum  that  lo.lges  the  sphono-spinous  artery. 


Infra-orbital  foramen;  10,  Malar 
bone;  11,  Symphysis  of  the  lower 
jaw;  12,  Mental  foramen;  13, 
Ramus  of  the  lower  jaw ;  14,  Parie- 
tal bone  ;  15,  Coronal  suture;  16, 
Temporal    bone;     17,  Squamous 
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•  G.  Temporal  hone.— In  tl.o  squamous  portion  of  the  tempovnl  bon.;  of  Man,  the 
zyvoraatic  process  only  rests  on  the  malar  bone,  as  in  rnmmants.  Tlio  fjk'noi.l  cavity 
is  concave  in  every  sense,  and  divided  into  two  parts  by  an  opening  Tiaincd  the  fixmra 
Glaxeri;  the  anterior  portion  only  is  articular,  tlie  posterior,  lying  against  the  external 
auditory  canal,  does  not  belong  to  the  articulation  ;  it  corresponds  to  the  supniconilyioid 
eminence  of  the  Horse.  The  tuberous  portion  is  consolidated  with  the  squamous.  Jt  is 
divided  into  a  mastoid  and  a  pyr.nnidal  portion ;  the  latter  comprises,  in  its  turn,  tlie 
petrous  and  tympanic  portions.  The  inastoi.i  portion  corresponds  to  tlie  mastoid  process, 
mastoid  protuberance,  and  superior  border  of  the  pelrous  bone  in  the  Horse.  It  presents 
a  rugged  mastoid  process :  above  this  is  the  mastoid  canal ;  and  above  and  belimd  it,  tlie 
digastric  groove;  the  pyramid  forming  a  con- 
siderable projection  in  the  interior  of  the  cra- 
nium. The  styloid  process  or  bone  is  altogether 
separate  from  the  other  pieces  of  the  hyoid,  and  in 
the  adult  is  consolidaled  with  the  temporal  bone. 

7.  Supermazilla. — In  Man  the  preiiiaxilla  is 
no  longer  found  independent,  the  centre  which 
forms  it  coalescing  with  the  supermaxillary  bone. 

The  supermaxilla  of  Man  concurs,  for  the 
greater  part  of  its  extent,  to  form  the  floor  of  the 
orbit;  it  is  also  divided  into  three  faces:  an 
external  or  facial,  a  superior  or  orbital ,  and  an 
internal  or  naso-palatine.  The  external  face 
presents,  from  before  to  behind:  1,  A  small 
fossa,  inio  which  is  inserted  the  myrtiform 
muscle;  2,  The  infraorbital,  or  canine  fossa, 
showing  the  inferior  orifice  of  the  infraorbital 
canal;  3,  A  crest  correspundiiig  to  the  maxillary 
spine  of  solipeds ;  4,  The  alveolar  tuberosity. 
This  face  carries,  in  front,  a  prolongation  that 
forms  the  ascending  process,  also  named,  be- 
cause of  its  relation,  the  Ironto-nasal  process. 
The  superior  or  orbital  face  oilers  a  fissure  which 
precedes  the  infraorbital  canal,  and,  outwiirds, 
the  malar  process.  The  internal  face  is  divided 
by  the  palatine  process.  It  shows,  in  front,  the 
half  of  the  anterior  nasal  spine  and  a  groove 
which  participates  in  the  formation  of  the  in- 
cisive canal. 

8.  Palate  hone. — The  palate  bone  of  Man  is 
formed  of  two  ossious  laminaj:  one  horizontal, 
the  other  vertical,  which  are  joined  at  a  right 
angle.  The  first  part  presents  :  one-half  of  the 
posterior  nasal  spine,  which  is  altogether  rudi- 
mentary, or  even  null  in  animals ;  the  orifice  of 
the  posterior  palatine  canal,  which  belongs 
entirely  to  the  pidate  bone  ;  the  pterygo-palatine 
foramen ;  lastly,  the  pterygoid  process,  which 
represents  the  pterygoid  bone  of  animals.  Tlie 
vertical  portion  forms  the  external  wall  of  the 
nasal  cavities  by  its  internal  face,  and  by  its  ex- 
ternal face  concurs  in  the  formation  of  the 
zygomatic  or  temporal  fossa. 

9.  Zijgoma. — This  offers  three  faces.  The 
external,  or  cutaneous,  serves  as  a  base  for  the 
most  salient  part  of  the  cheek.  The  superior,  or 
orbital,  forms  part  of  the  external  wall  and  floor 
of  the  orbit;  it  belongs  to  a  long  apophysis, 
the  orbital  process,  which  rests  on  the  sphenoid 
and  frontal  bones.  The  posterior  face  is  smooth  and  concave  behind,  whore  it  aids  to 
form  the  temporal  fossa ;  in  front  it  is  uneven,  and  articulates  with  the  supermaxilla. 
The  posterior,  or  masseteric  border,  unites  with  the  zygomatic  process  of  the  temporal 
bone. 

10.  Lacliri/mal  hone. — This  bone  is  also  called  the  o,i  nnrfnis  in  Man,  because  of  its 
likeness  to  the  nail  in  shape  and  tenuity.    It  is  entirely  lodged  in  the  orbit,  and  its 

F 


EXTERNAL  OR  BASILAR  SURFACE  OF 
TJIE  BASE  OF  THE  HUMAN  SKULL. 

,  1,  The  bony  palate;  2,  Incisive,  or 
anterior  palatine  foramen ;  3,  Palatine 
process  of  palate  bone,  with  the  pos- 
terior palatine  foramen ;  4,  Palate 
spine  with  transverse  ridge  ;  5,  Vomer; 
t3.  Internal  pterygoid  palate  ;  7,  Sca- 
phoid fossa ;  8,  External  pterygoid 
plate,  with  fossa  ;  9,  Zygomatic  fossa  ; 

10,  Basilar  process  of  occipital  bone ; 

11,  Foramen  magnum;  14,  Glenoid 
fossa;  15,  Meatus  auditorius  exter- 
nns ;  16,  Foramen  lacerum  anterius; 
17,  Carotid  foramen  of  left  side  ;  1 8, 
Foramen  lacerum  posteriu.s,  or  jugular 
foramen;  19,  Styloid  process;  20, 
Stylo-mastoid  for.amen,  with  jugular 
tubercle  and  digastric  fossa;  21,  Mas- 
toid process ;  22,  Occipital  bone  ;  23, 
Posterior  condyloid  fossa. 
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external  face  is  divided  into  two  portions  by  a  vortical  crest;  tlio  portion  situated  in  front 
of  tliia  crest  forms  pari,  of  tlie  lachrymal  channel.  IJy  its  internal  face,  the  lachrymal 
bone  limits,  outwardly,  the  bottom  of  the  nasal  cavities,  and  covers  the  anterior  cells  of  the 
ethmoid ;  by  its  posterior  border,  within  the  orbit,  it  ai  ticulates  with  the  os  planum  of 
the  ethmoid. 

11.  Nasal  6o)ie.— The  proper  boues  of  the  noso  of  Man  cxhdjit  a  great  analogj'  to 
those  of  the  Dog.  They  do  not  possess  a  nasal  prolongation,  and  they  articulate  with 
tho  lateral  cartilage  of  the  nose. 

12.  Vomer. — The  same  general  form  and  relations  as  in  solipeds. 

13.  Inferior  maxillary  hone. — This  bone  in  Man  is  in  shape  somewhat  like  a  horse- 
shoe. It  is  nearly  of  the  same  width  throughout  its  whole  extent.  The  symphysis  is 
vertical— a  chaiaeter  peculiar  to  Man.  Below  this  symphysis  is  a  triangular  projection, 
the  mental  eminence  The  genial  surface  of  the  Horse  is  replaced  by  four  little  tubercles 
termed  the  genial  processes.  The  alveoli  of  the  molar  teeth  form  a  great  projection  on 
the  inner  face  of  the  bone.  The  mylo-hyoid  ridge  is  very  developed.  The  superior 
orifice  of  the  dental  canal  is  covered  by  a  little  sharp  lamina.  From  this  orifice  begins  the 
mylo-hyoidean  groove.  The  coronoid  process  is  short ;  the  condyle  is  bent  towards  the 
median  line,  and  the  sigmoid  notch  is  wide  and  shallow.  The  superior  border  contains 
fourteen  or  sixteen  alveoli. 


Article  III. — The  Thoeax. 
The  thorax  represents  a  conoid  cage,  elongated  from  before  to  beliind, 
suspended  under  the  vertebraa  of  the  dorsal  region,  and  destined  to  contain 
the  principal  organs  of  respiration  and  circulation.  It  is  composed  of  bony 
arches  named  ribs,  thirty-six  in  number— eighteen  on  each  side— and  a  single 
piece,  the  sternum,  which  serves  for  the  direct  or  indirect  support  of  the 
inferior  extremities  of  the  ribs. 

THE  BONES  OF  THE  THORAX  IN  PARTICULAR. 

1.  Sternum  of  the  Horse. 
This  is  an  osteo-cartilaginous  body,  elongated  from  before  backwards, 
flattened  on  each  side  in  two-thirds  of  its  anterior  extent,  and  from  above 
to  below  in  its  posterior  third,  slightly  curved  on  itself,  and  situated  beneath 
the  thorax  in  an  oblique  direction  from  above  to  below,  and  before  to  behind. 
It  offers  for  study,  a  superior  face,  two  lateral  faces,  three  borders,  and  two 
extremities. 

Fig.  37. 


THE  STERNUM. 

1,  The  cerTical  prolongation  (or  cariniform  cartilage)  ;  2,  The  xiphoid  appendage  (or  cnsiform 
cartilage-,  3,  3,  Cavities  for  the  articulation  of  the  sternal  cai-tdages;  4,  Inferior  border. 

Faces.— The  superior  face,  slightly  concave  longitudinally,  represents  an 
isoscclated,  lengthened  triangle,  the  summit  of  which  is  directed  forwards; 
it  constitutes  the  floor  of  the  thoracic  cavity.  Each  Za/cra^ /ace  comprises 
two  parts-a  superior  and  an  inferior.    Tho  first  shows  eight  diarthrodial 
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cavities,  which  receive  the  inferior  extremity  of  the  cartilages  of  tlio  true 
ribs.  These  cavities  are  elongated  vertically,  and  draw  closer  to  each  other 
as  they  extend  backwards.  The  inferior  part,  which  is  more  extensive  before 
than  behind,  offers  to  the  powerful  pectoral  muscles  a  large  surface  for 
insertion. 

Borders— The  iwo  lateral  borders  separate  the  superior  from  the  lateral 
faces ;  they  are  situated  above  the  diarthrodial  cavities,  are  united  anteriorly, 
and  each  gives  attachment  to  a  fibrous  band.  The  inferior  border  is  opposite 
the  superior  face ;  convex,  thin,  and  very  i^rominent  in  its  anterior  two-thirds, 
it  somewhat  resembles  the  keel  of  a  ship. 

Extremities. — The  anterior  flattened  on  each  side  and  curved  upwards, 
exceeds  to  some  extent  the  first  articular  cavity  of  the  lateral  faces,  and  in 
this  way  constitutes  the  cervical  prolongation  of  the  sternum.  The  posterior 
extremity  is  flattened  superiorly  and  inferiorly,  and  forms  a  large  cartila- 
ginous plate,  very  thin,  concave  above,  convex  below,  which  has  received  the 
name  of  the  abdominal  prolongation  (^ensiform  cartilage^  or  xiphoid  appendage. 

Structure  and  development. — The  sternum  is  one  of  the  parts  of  the  skeleton 
which  do  not  submit  to  complete  osseous  transformation.  It  is  developed, 
in  solipeds,  from  six  single  centres  of  spongy  substance,  ranged  one  behind 
the  other,  like  beads  on  a  string.  These  centres  never  coalesce  to  form  a 
solid  piece,  but  remain  separated,  during  the  life  of  the  animal,  by  tbe 
primitive  cartilaginous  mass.  The  latter  constitutes  the  entire  anterior  pro- 
longation of  the  bone  and  its  carina,  as  well  as  the  xiphoid  appendage.  When 
these  parts  of  the  sternum  become  ossified,  which  is  rare,  it  is  only  partially. 

2.  Tlie  Bibs. 

As  has  been  already  noticed,  on  each  side  of  the  thorax  eighteen  ribs  are 
counted.  These  are  nearly  parallel  to  each  other,  and  separated  by  the 
intervals  termed  the  intercostal  spaces.  Attached  by  their  superior  extremity 
to  the  vertebra3  of  the  dorsal  region,  these  bones  terminate  at  their  inferior 
extremity  by  an  elastic  and  flexible  prolongation,  named  the  costal  cartilage, 
by  means  of  which  they  are  brought  into  direct  or  indirect  relations  with 
the  sternum.  The  characters  common  to  all  the  ribs  will  be  first  noticed, 
then  the  special  features  which  serve  to  distinguish  them  from  each  other, 
and,  lastly,  the  differences  they  exhibit  in  other  than  soliped  animals. 

A.  Characters  common  to  all  the  Ribs. — These  will  be  studied  from  a 
typical  point  of  view,  first  in  the  rib  itself,  and  then  in  its  cartilage. 

1.  Description  of  a  typical  rib. — A  rib  is  an  elongated  symmetrical  bone, 
oblique  from  above  to  below,  and  from  before  to  behind,  flattened  on  both 
sides,  curved  like  a  bow,  and  twisted  on  itself  in  such  a  fashion  that  its  two 
extremities  cannot  rest  on  the  same  horizontal  plane.  It  is  divided  into  a 
middle  portion  and  two  extremities. 

Middle  portion. — This  offers  two  faces  and  two  borders.  The  external 
face  is  convex,  and  hollowed  by  a  wide  groove  in  its  anterior  half;  it  sliows 
superiorly,  towards  the  point  corresponding  to  the  angle  of  the  rib  in  Man, 
some  tubercles  and  muscular  imprints.  The  internal  face  is  concave  and 
smooth,  and  covered  by  the  pleura,  which  separates  it  from  the  lungs.  The 
anterior  border  is  concave,  thin,  and  sharp  ;  the  posterior,  convex,  thick,  and 
covered  with  rugged  eminences,  is  channeled  inwardly  by  a  vasculo-neiTous 
fissure,  which  disappears  near  the  middle  of  the  rib. 

Extremities.— The  superior  has  two  eminences,  a  head  and  a  tiiberositn 
which  serve  for  the  support  of  the  rib  against  the  spine.  The  first  is  formed 
by  two  articular  demi-facets,  placed  one  before  the  other,  and  separated  by  a 
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groove  for  ligamentous  iBSortion ;  it  is  isolated  from  the  tuberosity  by  a 
narrow  part,  named  the  nech,  which  exhibits  a  rugged  fossa  for  the  implanta- 
tion of  a  ligament.  The  second,  situated  behind  the  head,  and  smaller  than 
it,  is  provided  with  imprints  on  its  margin,  and  presents  an  almost  flat 
diarthrodial  facet  at  the  summit.  Each  rib  articulates  by  its  head  and 
tuberosity  with  two  dorsal  vertebrfe  ;  the  head  is  received  into  the  inte.r- 

Fit;.  38. 


TYPICAL  RIBS  OF  THE  HORSE. 

A,  Inner  face  of  the  fifth  sternal  rib;  b,  External  face  of  the  first  asternal  rib - 
1  Head  of  the  rib:  2,  Its  fissure;  3,  Neck;  4,  Tuberosity;  5,  Art.cu  .ir  facet; 
6'  Scabrous  fossa  fol-  the  insertion  of  the  interosseous  costo-transvcrsc  l>g=>ment ; 
7  Groove  on  the  external  face;  8,  Vasculo-nervous  groove  of  the  pos  er  or 
birder;  9,  Prolonging  cartilage;  10,  A,  Articular  tubero.s.ty  for  umon  with  the 
sternum. 

vertebral  articular  cavity;  the  tuberosity  corresponds,  by  its  facet,  to  the 
transverse  process  of  the  posterior  vertebra.  ei,„n„^  ravHv 

The  inferior  extremity  is  tuberous  and  excavated  by  *  fl^'J ^^y/J^ 
irregular  at  the  bottom,  for  the  reception  of  the  upper  end  of  the  costal 

'''''^Stmdure  and  development.— Tho  ribs  are  very  spongy  bones,  eBi>ecially 
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in  their  inferior  moiety,  and  are  developed  at  a  very  early  period  by  tlireo 
centres  of  ossification:  a  principal  for  the  middle  portion  and  inferior 
extremity,  and  two  complementary  for  the  head  and  tuberosity. 

2.  Description  of  a  typical  costal  cartilage.— The  costal  cartilage  very 
evidently  represents  the  inferior  rib  in  birds ;  it  is  a  cylindrical  piece 
slightly  compressed  at  the  sides,  and  round  and  smooth  on  its  faces  and 
borders.  By  its  superior  extremity,  it  is  united  to  the  rib  it  serves  to 
lengthen,  and  forms  with  it  an  angle  more  or  less  obtuse,  opening  m  front. 
At  its  inferior  extremity,  it  is  terminated  by  an  articular  enlarge- 
ment, or  by  a  blunt  point.  In  youth,  the  costal  prolongations  are  entirely 
composed  of  cartilaginous  matter,  but  they  are  soon  invaded  by  ossification ; 
so  that  in  the  adult  animal  they  are  already  transformed  into  a  spongy 
substance,  with  large  areolaa  which  remain  during  life  surrounded  by  a  thin 
layer  of  cartilage. 

B.  Specific  Ohaeactees  or  the  Eibs. — The  ribs,  like  the  vertebra  of  each 
region  of  the  spine,  have  received  numerical  designations  of  first,  second,  third, 
etc.,  computing  them  from  before  to  behind.  (See  Fig.  1.)  Owing  to  the  pre- 
sence of  an  altogether  essential  characteristic,  they  are  naturally  divided  into 
two  great  categories :  the  sternal  or  true  ribs,  and  the  asternal  or  false  ribs. 
The  sternal  ribs,  numbering  eight  (the  first  eight),  have  their  cartilages 
terminating  inferiorly  by  an  articular  enlargement,  which  corresponds  to  one 
of  the  lateral  cavities  of  the  sternum,  and  brings  the  true  ribs  into  direct 
contact  with  this  portion  of  the  skeleton.  The  asternal  ribs,  ten  in  number, 
rest  on  each  other — the  last  on  the  seventeenth,  this  on  the  sixteenth,  and  so 
on — by  the  inferior  extremity  of  their  cartilage,  which  ends  in  a  blunt  point. 
The  cai-tilage  of  the  first  false  rib  is  united  somewhat  closely  to  the  last 
sternal  rib,  and  it  is  through  the  medium  of  this  that  all  the  asternal  ribs  lie 
indirectly  on  the  sternum. 

If,  however,  the  ribs  are  considered  altogether,  with  regard  to  the  differen- 
tial characters  presented  by  them  in  their  length,  width,  and  degree  of 
incurvation,  it  will  be  noted :  1,  That  their  length  increases  from  the  first 
to  the  ninth,  and  from  this  diminishes  progressively  to  the  last :  2,  That  the 
same  progressive  increase  and  decrease  exists  in  the  cartilages ;  3,  Tliat  they 
become  gradually  wider  from  the  first  to  the  sixth  inclusive,  and  then  con- 
tract by  degrees  until  the  eighteenth  is  reached  ;  4,  That  the  curve  described 
by  each  is  shorter  and  more  marked  as  the  rib  is  situated  more  behind.  It 
may  be  added  that  the  channel  on  the  external  face  is  less  conspicuous  in 
proportion  as  the  rib  is  narrow. 

The  first  rib,  considered  individually,  is  always  distinguished  by  the 
absence  of  the  groove  on  its  outer  surface,  the  vasculo-nervous  fissure  on  its 
posterior  border,  and  the  groove  or  notch  intermediate  to  the  two  facets  of 
its  articular  head.  It  is  also  recognised  by  the  deep  muscular  imprints  on 
its  external  face,  the  shortness  and  thickness  of  its  cartilage,  and  particularly 
by  the  articular  facet  which  this  cartilage  exhibits  inwardly,  to  correspond 
to  that  of  the  opposite  rib.  The  last  rib  has  no  channel  on  its  external 
surface ;  the  facet  of  its  tuberosity  is  confounded  with  the  posterior  facet  of 
the  head.  This  last  character  is  also  nearly  always  remarked  in  tlie 
seventeenth  rib,  and  sometimes  even  in  the  sixteenth. 

In  the  Ass  and  Mule,  all  the  ribs  in  general,  but  particularly  those  most 
posterior,  are  less  curved  than  in  the  Horse.  (In  the  Horse,  a  nineteenth 
pair  of  ribs  is  sometimes  found,  and  this  even  with  five,  and  at  other  times 
with  six  lumbar  vertebrre ;  it  happens  that  the  nineteentii  rib  is  formed  by 
the  transverse  process  of  the  first  lumbar  vertebra,  and  at  times  a  ligament 
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is  given  off  fi-om  tins  process,  whicli  joins  it  to  a  pointed  bono  or  a  cartilage 
in  its  vicinity.  If  tlio  liymu  on  tlie  "  Sacrifice  of  the  HorBO,"  in  the  most 
ancient  collection  of  Aryan  poems,  is  to  be  credited,  the  horses  of  antiquity 
in  Central  Asia  had  only  seventeen  pairs  of  ribs.  The  mobility  of  the  ribs 
is  scarcely  perceptible  in  the  first,  but  increases  until  the  ninth  or  tenth  is 
reached,  after  which  it  gradually  diminishes.) 

THE  THORAX  IN  GENEUAL. 

The  description  of  the  interior  of  the  thoracic  cavity  will  be  referred  to 
when  treating  of  the  respiratory  apparatus.  It  is  only  necessary  here  to 
examine  the  external  sui-face  of  this  bony  cage ;  for  this  purpose  it  is 
divided  into  six  regions:— a  superior  plane,  an  inferior  plane,  two  lateral  planes, 

a  hase,  and  a  summit.  •      i  4.1 

Planes.— The  superior  plane  is  separated  into  two  portions  by  the  spinous 
processes  of  the  dorsal  vertebrte  ;  eacli  forms,  witli  these  spinous  processes,  the 
costo-vertehral  furrow,  intended  to  lodge  the  majority  of  the  muscles  belong- 
ing to  the  spinal  region  of  the  back  and  loins.  The  inferior  plane,  le^s 
extensive  than  the  preceding,  offers :  1,  On  the  median  line,  the  carmiform 
and  xiphoid  cartilages  of  the  sternum;  2,  On  the  sides  the  chondro-sternal 
articulations,  and  the  cartilages  of  prolongment  of  the  true  ribs  iue 
lateral  planes  are  convex  and  wider  at  their  middle  part  than  in  iront  or 
bebindf  and  exhibit  the  intercostal  spaces.  They  serve  to  give  support, 
anteriorly,  to  the  superior  rays  of  the  two  fore-limbs.  „  ^  ,  ,  -t,  j 
Base.— ThiB  is  circumscribed  by  the  posterior  border  of  the  last  rib,  and 
by  the  cartilages  of  all  the  asternal  ribs ;  it  is  cut  obliquely  from  above  to 
below,  and  from  before  to  behind.  It  gives  attacbment  by  its  internal 
circumference,  to  the  diaphragm,  a  muscle  which  separates  the  thoracic  from 

the  abdominal  cavity.  ,     ,  ,  

SummiL^lt  occupies  tlie  anterior  portion  of  the  tliorax,  and  Presents  an 
oval  opening,  elongated  vertically,  situated  between  the  two  first  ribs,  lliis 
opening  constitutes  the  entrance  to  the  chest,  and  gives  admission  to  the 
trachea,  the  cesophagus,  and  important  vessels  and  nerves. 

DIFFEBENTIAL  CnAEACTEES  OF  THE  THORAX  IN  OTHER  THAN  SOUPED  ANIMALS. 

1.  Sternum. 

In  all  the  domesticated  animals  except  Bolipeds.  the  sternum  is  flattened  above  and 

tion  The  bones  Xch  compose  it  a^c  seven  in  Bu,uber:  they  are  much  more^coa,M^t 
than  those  in  the  sternum  of  the  horse,  and  at  an  early  period  are  "^^^,^t°iJ^^^Sla- 
witli  the  excention  of  the  first,  which  is  joined  to  the  second  by  a  diarthroilinl  articuia 

w^mmmmm 

'^«rSn„m  of  this  animal  presents  in  ^^^^^^^.^^^^ 
features  of  thnt  of  large  ruminan  s.  It  is  I'l-ovulcd  ^^tl  a        defan^  cc  I 
tlon,  and  is  composed  of  six  pieces  which,  at  least  in  the  lour  or  n>c 

divi.led  into  two  lateral  centres.  cnrmpd  of  cicht  pieces cloiigfttod  from 

CARNivoHA.-The.sternun.  of  thcDo|i(  ami  Cat  is     ""^^  ^^g  i„.iocd, 
before  to  l,ohind,  hollowed  in  their  midd  0  part,  and  t>-ick  "xt  Uicir  c^^^^^^^  lor 
like  the  last  coccygeal  vertebra  of  the  Horse.    They  arc  never  ob.iticd  to 
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2.  Eihs. 

TJio  iiuinber  of  ribs  viiries  like  that  of  the  dorsal  vertebra).  The  following  table 
indicates  the  number  of  these  buncs  in  the  dilToient  domesticated  animals. 

Pig  I'i 

Ox  

Sheep  

Goat  

Dug  

EcMiNANTS. — These  animsils  liave  eight  sternal  and  five  asternal  ribs. 

In  the  Ox,  tliey  are  longer,  wider,  and  less  arched  than  in  solipeds.  The  articulnr 
eminences  of  the  superior  extremity  are  voluminous  and  well  detached;  the  neck 
especially  is  very  long.  The  sternal  ribs  are  joined  to  their  cartilage  of  prolongment  by 
a  real  diavthrodial  articulation.  In  the  last  rib,  and  sometimes  in  the  one  before  it, 
tJie  tuberosity  is  scarcely  perceptible,  and  has  no  articular  facet.  In  the  jS/ieep  ami  Goat, 
the  sternal  ribs  are  consolidated  with  tlie  cartihiges  (see  fig.  5.) 

Pro. — In  this  animid  there  are  fourteen  pairs  of  ribs,  seven  of  which  are  sternal  and 
seven  asternal.  The  first  are  provided  with  cartilages  of  prolongmeut  flattened  on  both 
sides,  extremely  wide  and  sharp,  and  c;jnvex  on  their  superior  border.  In  the  four  last 
astej-nal  ribs,  the  facet  of  their  tuberosity  is  confounded  witli  the  posterior  facet  of  the 
head.  (Otherwise,  the  ribs  of  the  Pig  resemble,  in  their  general  conformation,  those  of 
the  Sheep  or  Goat;  though  more  incurvated  and  wider.) 

Caknivora. — They  possess  thirteen  ribs 
on  each  side — nine  sternal  and  four  asternal. 
These  are  very  much  arched,  narrow,  and 
thick,  and  their  cartilages  rarely  ossify.  In 
the  Dog,  the  articular  facet  of  the  tuberosity 
remains  isolated  from  the  posterior  facet  of 
the  head  iu  all  the  ribs.  It  is  absent  in  the 
three  last  ribs  of  the  Cat. 


COSIPAEISON  OF  THE  THOEAX  OF  MAN  WITH 
THAT  OF  THE  D03IESTICATED  ANIMALS. 

1.  Sternum. 

The  sternum  of  Man  is  flattened  before 
and  behind,  and  diminishes  in  width  from 
above  to  below  The  xiphoid  appendage  is 
narrow,  and  single  or  bifid.  Besides  the 
articular  surfaces  for  the  ribs,  there  are  found 
on  the  upper  end  two  lateral  notches  for 
articulation  with  the  clavicles. 

2.  Bibs. 

Of  the  twelve  ribs  in  Man,  seven  are 
:  stemals    and    five    astemals.     They  are 
short,  narrow,  and  much  incurvated,  especially 
t  the  firat  ones.    In  each  rib  the  curvature  is 
more  marked  in  the  posterior  fourth  or  fifth 
than  in  the  anterior  three-fourths  or  four- 
•  fifths ;  this  sudden  change  of  curvature  is 
indicated  in  the  external  face  by  a  kind  of 
inflexion  and  thickening  called  the  angle  of 
the  ribs.    The  prolonging  cartilages  of  tlie 
eleventh  and  twclftli  ribs  are  short,  and  are 
lost  in  the  texture  of  the  abdominal  parietes; 
for  this  reason  they  are  termed  the  Jloaling  (or 
false)  ribs  (see*  fig.  39). 


THORAX  OF  man;  ANTERIOR  FACE. 

1,  Superior  piece  of  the  sternum;  2, 
Middle  piece,  or  body;  3,  Inferior  piece, 
or  en.siform  cartilage;  4,  First  dorsal 
vertebra;  5,  Last  dorsal  vertebra;  6, 
First  rib ;  7,  Its  head ;  8,  Its  neclc,  rest- 
ing against  the  transverse  process  of  the 
first  dorsal  vertebra ;  9,  Its  tubercle ;  10, 
Seventh,  or  last  true  rib;  11,  Costal  car- 
tilages of  the  true  ribs ;  12,  The  last  two 
false  or  floating  ribs-,  13,  The  groove 
along  the  lower  border  of  the  rib. 

AnTiOLE  IV. — Anterior  Limbs. 

Tho  anterior  (or  thoracic)  limb  is  divided  into  four  secondary  regions  : 
t  the  shoulder,  iirni,  fore-arm,  and  fore-foot  or  hand.  ° 
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BHOULDRll. 

Ill  soliiictls,  tliis  region  has  for  its  base  a  single  bone,  the  scajiula  or 
omoplat. 

Scnpula. 

This  is  a  flat,  triangular,  and  asymmetrical  bone,  prolonged  at  its 
superior  border  by  a  flexible  cartilage,  articulated  inferiorly  with  the 

humerus  only,  and  api)licd 
against  the  lateral  plane  of  the 
thorax  in  an  oblique  direction 
downwards  and  forwards.  It 
has  two  faces,  three  borders,  and 
three  angles. 

Faces. — The  external  face  is 
divided  by  the  scajmlar  or  acro- 
mian  spine,  into  two  cavities  of 
unequal  width— the  supra  and 
infrasjnnous  (or  antea  and  posten 
spinatus) fossae.  The  spine  is  a  very 
salient  crest  which  runs  the  whole 
length  of  the  external  scapular 
surface ;   very  elevated  in  its 
middle  part,  which   shows  an 
ii-regular  enlargement — the  tube- 
rosity of  the  sj)ine — it  insensibly 
decreases  towards  its  two  ex- 
tremities.      The  suprasp{noti.< 
fossa,  the  narrowest,  is  situatetl 
above,  or  rather  in  front  of  the 
spine ;  it  is  regulaidy  concave 
fi'om  side  to  side,  and  perfectly 
smooth.    The  infraspinous  fossa 
is  twice  the  width  of  the  pre- 
ceding, and  occupies  all  the  siu-- 
face  behind  the  spine.    It  ex- 
hibits :  1,  Below,  and  near  the 
posterior  border,  several  rows 
of  roughened  lines  for  muscular 
insertion  ;  2,  Near  the  neck,  the 
nutritious  foramen  of  the  bone, 
and  some  vascular  gi-oovcs. 
The  internal  face  is  excavated  in  its  centre  to  form  a  hollow  called  the 
suhscapular  fossa,  which  is  prolonged  superiorly  by  three  diverging  points. 
The  median  point  extends  to  the  superior  border  of  the  bone  and  separates 
two  roughened  triangular  surfaces  destined  for  muscular  implantation. 

Borders.— The  superior  is  indented  by  an  irregular  groove  to  receive  the 
inferior  margin  of  the  cartilage  of  prolongment.  _  The  latter  is  convex  on  its 
superior  border,  extends  beyond  the  posterior  angle  of  jj""^^^^^^^ 
gradually  diminishes  in  thickness  as  it  leaves  its  point  «^ '  "^^^^"^^^^^^^^^^ 
In  old  horses  it  is  nearly  always  found  partially  ossified^  The  <  .  « 
horder,  thin  and  sharp,  is  convex  in  its  superior  wo-thii;ds,  s  ightly 
concave  for  the  remainder  of  its  extent.  The  posterior  is  thicker  and  a  httlo 
concave. 


THE  RIGHT  SCAPULA;  OUTER  SURFACE. 

1,  Anterior  border;  2,  Superior  margin  for  insertion 
of  cartilage ;  3,  Tuberosity  of  the  spine  ;  4,  Antea- 
spinatus  fossa ;  5,  Postea-spinatus  fossa ;  6,  Neck 
of  the  scapula;  7,  Coracoid  process;  8,  Glenoid 
cavity. 
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^■tiijles.  TliG  anlerioi-  or  ceroical  angle  is  the  thinnest  of  the  three.  The 

posferior  or  dorsal  anqle  is  thick  and  tuberous.  The  inferior  or  humeral 
angle  is  the  most  voluminous,  and  is  separated  from  the  remainder  of  the 
bone  by  a  slight  constriction,  which  constitutes  the  nech  of  the  scapula.  It 
exhibits  :  1,  The  glenoid  cavity,  an  oval  diarthrodial  surface,  excavated  to  a 
slight  extent  to  receive  the  head  of  the  humerus,  notched  on  the  inner  side, 
and  bearing  on  the  external  margin  of  the  ridge  which  surrounds  it  a  small 
tubercle  of  insertion;  2,  The  coracoid  process,  situated  in  front,  and  at  a 
certain  distance  from  the  glenoid  cavity.  This  is  a  large  eminence 
in  which  may  be  distinguished  two  parts  :  the  base,  a  thick  rugged  process ; 
and  the  summit,  a  kind  of  beak  curved  inwards. 

Structure  and  development. — Like  all  the  wide  bones,  the  scapula  is 
formed  of  two  compact  lamellte  separated  by  spongy  tissue.  The  latter  is 
very  scanty  towards  the  centres  of  the  supra  and  infruspinous  fossa3,  where  it 
is  often  altogether  wanting  ;  it  is  most  abundant  in 
the  angles.  The  scapula  is  developed  from  two  centres 
of  ossification,  one  of  which  forms  the  coracoid  pro- 


Fig.  41. 


cess. 


ABM. 


This  region  has  only  one  bone,  the  humerus. 
Humerus. 

The  humerus  is  a  long  single  bone,  situated  between 
the  scapula  and  the  bone  of  the  fore-arm,  in  an  oblique 
direction  downwards  and  backwards.  Like  all  the  long 
bones,  it  oifers  for  study  a  hody  and  two  extremities. 

Body. — The  body  of  the  humerus  looks  as  if  it 
had  been  twisted  on  itself  from  within  to  without  in 
its  superior  extremity,  and  from  without  to  within  at 
the  opposite  end.  It  is  irregularly  prismatic,  and  is 
divided  into  four  faces.  The  anterior  face,  wider 
above  than  below,  has  in  its  middle  and  inferior  por- 
tions some  muscular  imprints.  The  posterior,  smooth 
and  rounded  from  one  side  to  the  other,  becomes 
insensibly  confounded  with  the  neighbouring  faces. 
The  external  is  excavated  by  a  wide  furrow,  which 
entirely  occupies  it,  and  turns  round  the  bone  ob- 
liquely from  above  to  below  and  behind  to  befoi-e ; 
it  is  to  the  presence  of  this  channel  that  the  humerus 
owes  its  apparent  twist,  and  it  is  in  consequence 
designated  the  furroio  of  torsion  of  the  body  of  the 
humerus. 

This  furrow  is  separated  from  the  anterior  face 
by  a  salient  border,  the  anterior  crest  of  the  furroio 
of  torsion,  which  ends  inferiorly  above  the  coronoid 
fossa,  and  superiorly,  towards  the  upper  third  of  the 
bone,  by  the  imprint,  or  deltoid  tuberosity.  This  is  a 
roughened,  very  prominent  eminence,  flattened  before 
and  behind,  and  inclining  towards  the  furrow  of 
torsion ;  by  its  superior  extremity  it  gives  origin  to 
a  curved  lino  which  is  carried  backwards  to  join  the 
base  of  the  articular  head.    Near  the  inferior  extr 


ANTEUO-EXTERNAL  VIEW 
OF  RIGHT  HUMERUS. 

1,  Trochlear  or  bicipital 
ridges;  2,  External  or 
deltoid  tuberosity ;  3, 
Head  or  articular  sur- 
face ;  4,  External  tuber- 
cle; 5,  Shaft  or  body  with 
its  twisted  furrow;  6,7, 
Articular  or  trochlear 
condyles ;  8,  Ulnar  fossa 
with  a  sulcus;  9,  Fossa 
for  the  insertion  of  the 
external  lateral  liga- 
ment. 

omity,  backwards  and 
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oiitwftrds,  is  Bccn  thepostcrior  crest  of  the  furrow  of  torsion,  wliicli  separates  tlie 
latter  from  the  posterior  face  of  the  bono.  The  inicrnal  face  of  the  body  of 
the  humerus,  rounded  from  side  to  side,  is  not  separated  from  the  anterior 
and  posterior  faces  by  any  marked  line  of  demarcation.  It  offers,  near  its 
middle,  a  depressed  scabrous  process  for  the  insertion  of  the  adductor 
muscles — teres  major  and  great  dorsal — of  the  arm.  Towards  its  inferior 
thii'd  it  shows  the  nutritive  foramen  of  the  bone. 

Extremities. — These  arc  distinguished  into  superior  and  inferior.  Both 
are  slightly  cmwed,  the  first  backwards,  the  second  forwards,  a  disposition 
which  tends  to  give  to  the  humerus  the  form  of  an  S. 

Tlie  superior  extremity  is  the  most  voluminous,  and  has  three  thick 
eminences ;  a  posterior,  external,  and  internal.  The 
first  constitutes  the  head  of  the  humerus;  it  is  a 
very  slightly-detached  articular  eminence,  rounded 
like  the  segment  of  a  sphere,  and  corresponding  to 
the  glenoid  cavity  of  the  scapula,  which  is  too  small 
to  receive  it  entirely.  The  external  eminence,  named 
the  trochiter,  large  trochanter,  and  great  tuberosity,  com- 
prises three  portions,  named  the  summit,  convexity,  and 
crest  of  the  great  tuberosity.  The  internal  eminence, 
the  trochin,  little  trochanter,  or  small  tuberosity,  also 
presents  three  distinct  portions,  which,  by  their  posi- 
tion, correspond  exactly  with  the  three  regions  of 
the  large  trochanter:  these  are  so  many  muscular 
facets. 

The  great  and  small  trochanters  are  separated 
from  one  another  in  front  by  a  channel  called  the 
bicipital  groove,  because  the  superior  tendon  of  the 
biceps  muscle  glides  over  it;  it  consists  of  two 
vertical  grooves  with  a  median  ridge  between 
them. 

The  inferior  extremity  of  the  humerus  has  an 
articular  surface  corresponding  to  the  radius  and  ulna. 
This  surface,  elongated  transversely,  convex  from 
before  backwards,  and  of  gi-eater  extent  within  than 
without,  exhibits  two  trochlea  separated  by  an  antero- 
posterior relief. 

The  median  or  internal  trochlea,  the  deepest,  is 
limited  internally  by  a  kind  of  voluminous  condyle, 
which  corresponds  to  the  inner  lip  of  the  humeral 
trochlea  of  Man.  The  extei-nal  trochlea  is  bordered 
outwardly  by  a  slightly  salient  lip,  which  corresponds 
to  the  condyle  of  the  humerus  of  Man.  Above  and 
behiud  this  articular  surface  is  a  wide  deep  fossa,  the 
olecranian  (or  condyloid),  so  named  because  it  lodges  the 
rostrom  of  the  olecranon  in  the  extension  movements  of  the  fore-arm  It  is 
bortod  by  two  eminences,  the  external  of  which  is  less  elevated  than  the 
Lternia  The  first  represents  the  epitrochlea,  and  the  second  he  cpi- 
condyle  of  the  humerus  of  Man.  In  fi-ont,  and  above  the  inner  trochlea, 
r^e  is'  another,  but  less  spacious  fossa,  which  receives  the  coronou  pro- 
cess during  extreme  flexion  of  the  fore-arm,  and  which,  tins  r^mson^^ 
would  be  Convenient  to  designate  as  the  coronotd  fossa  Lastly  at  the 
extremities  of  the  transverse  axis  of  the  inferior  articular  surface  i. 


POSTERIOR  VIEW  OF  THE 
BIGHT  HUMERUS. 

2,  External  tuberosity  ;  3, 
Articular  head  of  tlie 
bone;  4,  External  tu- 
bercle and  ridge;  5, 
Body  or  shaft  of  the 
bone ;  10,  Condyloid 
fossa. 
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remarked :  outwardly,  an  excavation  for  ligamentous  insertion ;  inwardly, 
a  small  tuberosity  intended  for  the  same  iiurpose.^ 

Structure  and  development. — The  humerus,  like  all  the  long  bones,  is 
only  spongy  at  its  extremities.  It  is  developed  from  six  points  of  ossi- 
fication ;  one  of  which  alone  forms  the  body,  one  the  head  and  the  small 
ti'ochauter,  another  the  large  trochanter,  a  fourth  the  inferior  articular 
sui-face,  a  fifth  the  epicondyle,  and  the  last  for  the  epitrochlea.  The  latter  is 
J  sometimes  absent. 

FOEE-AEM. 

This  region  has  for  its  base  two  bones,  the  radium  and  cubitus  (or  ulna) 
united  into  a  single  piece  at  an  early  period  in  most  of  the  domesticated 
animals. 

1.  Baduis. 

This  is  a  long  bone,  placed  in  a  vertical  direction  between  the 
I  humerus  and  the  first  row  of  carpal  bones,  and  divided  into  a  body  and 
i  two  extremities. 

Body. — Slightly  arched  and  depressed  from  before  to  behind,  the  body 
I  presents  for  study  tioo  faces  and  two  borders.    The  anterior  face  is  convex 
I  and  perfectly  smooth.    The  posterior,  a  little  concave  from  one  extremity  to 
the  other,  offers  :  1,  Near  the  external  border,  a  triangular  surface,  covered 
'  with  asperities,  elongated  vertically,  very  narrow,  commencing  near  the 
i  upper  fourth  of  the  bone  and  terminating  in  a  fine  point  towards  the  lower 
!  fourth :  this  surface  is  brought  into  contact  with  the  anterior  face  of  the 
I  ulna  by  an  interosseous  ligament,  which  is  completely  ossified  before  the 
I  animal  reaches  adult  age ;  2,  Above,  there  is  a  wide,  transverse,  but  shallow 
groove,  which  aids  in  forming  the  radio-ulnar  arch  and  shows,  near  the  point 
where  it  touches  the  preceding  surface,  the  nutrient  foramen  of  the  bone ; 
3,  Near  the  internal  border,  and  towards  the  infeiior  third,  there  is  a  ver- 
tically elongated  and  slightly  salient  eminence  of  insertion.    The  tioo 
\  borders,  external  and  internal,  are  thick  and  rounded;  they  establish  an 
insensible  transition  between  the  faces. 

Extremities. — The  superior  is  larger  than  the  inferior.    It  has :  1,  An 
i  articular  surface  elongated  from  one  side  to  the  other,  concave  from  before 
to  behind,  wider  within  than  without,  and  moulded  .to  the  articular  surface 
\  of  the  inferior  extremity  of  the  humerus ;  there  is  also  seen,  outwardly,  a 
.  double  gorge  which  receives  the  two  lips  of  the  external  trochlea ;  in  the 
muldle,  an  antero  posterior  ridge  which  is  received  into  the  internal  trochlea ; 
within,  an  oval  cavity  corresponding  to  the  internal  border  of  the  former ;' 
;  2,  The  external  tuberosity,  placed  at  the  extremity  of  the  great  diameter  of 
!  the  articular  surface ;  it  is  prominent  and  well  detached  ;  3,  The  internal  or 
I  bicipital  tuberosity,  a  large,  very  rugged,  and  depressed  process,  situated 
'  withm  and  m  front  of  the  glenoid  cavity ;  d,  A  little  lower,  and  on  the  same 
*  side,  there  is  a  strong  muscular  and  ligamentous  imprint,  separated  from  the 
I  preceding  tuberosity  by  a  transverse  gi-oove  intended  for  the  passage  of  a 
I  tendinous  branch ;  5,  The  coronoid  process,^  a  small  conical  eminence,  at  the 
:  summit  of  which  terminates,  anteriorly,  the  median  ridge  of  the  articular 

'  The  articular  surfaces  which,  in  veterinary  anatomy,  have  received  the  names  of 
trochlea  and  condyle,  not  bemg  the  same  as  in  human  anatomy,  there  results  an  annovine- 
inversion  of  the  situation  of  the  epitrochlean  and  epicondyloid  eminences,  so  named  U 
lhas  tlurefore   been  our  endeavour  to  remedy  the  improper  employment  of  thoso 
I  denominations,  which  lias  been  a  cause  of  error  in  comparative  aiiatoinv 
^  In  Man  this  belongs  to  the  ulna. 


7U 


THE  BONES. 


Fig.  43. 


surface;  6,  Two  diartlirodial  facets  elongated  transversely,  cut  on  the 
ijosterior  outline  of  the  largo  articular  surface,  with  which  they  are  con- 

fV)uuded  by  their  superior  border ;  they  correspond 
to  similar  facets  on  tlie  ulna ;  7,  Below  these,  a 
roughened  surface  which  extends  to  tlie  radio- 
ulnar arch,  and  is  in  contact  with  an  analogous 
surface  of  the  same  bone  through  the  medium  of 
an  interosseous  ligament ;  in  the  Horse  this  liga- 
ment rarely  ossifies. 

The  inferior  extremity,  flattened  from  before 
to  behind,  presents:  1,  Below,  an  articular  sur- 
face elongated  transversely  and  somewhat  irregu- 
lar, responding  to  the  four  bones  in  the  upper 
row  of  the  carpus ;  2,  On  the  sides,  two  tube- 
rosities for   ligamentous  insertion,  the  internal 
salient  and  well  circumscribed,  the  other  external 
and  excavated  by  a  vertical  fissure,  in  which  passes 
a  tendon ;    3,  In  front,  three   grooves  for  the 
gliding  of  tendons ;  the  external  is  the  largest,  and 
vertical  like  the  median;  the  internal,  the  nar- 
rowest, is  oblique  downwards  and  inwards;  4, 
Posteriorly,  a  strong  transverse  ridge  which  sur- 
mounts the  articular  surface  and  serves  for  the 
insertion  of  ligaments. 

Structure  and  development.  The  radius  is  a 
very  compact  bone,  and  is  developed  from  three 
centres  of  ossification :  one  for  the  body  and  two 
for  the  extremities. 

2.  Ulna. 

This  is  an  elongated,  asymmeti-ical  bone,  in 
the  form  of  an  inverted  triangular  pyramid,  applied 
against  the  posterior  face  of  the  radius,  to  which 
it  is  united  in  adult  solipeds.  It  offers  for  des- 
cription a  middle  portion  and  two  extremities. 

Middle  portion.— This  has  three  faces  vndev 
above  than  below,  and  three  borders  which  become 
joined  at  the  inferior  extremity  of  the  bone.  The 
6  Kaa.o-um.inrucu.ar«u.-  external  face  is  smooth  and  nearly  plane  Iho 
foces  for  the  humerus;  7,  internal  is  also  smooth  and  sbghtly  hollowcti. 
Bicipital  tuberosity;  8,  rjij^^  anterior  is  formed  to  correspond  to  the  radius. 
Shaft  or  body  of  the  radius;  ,  presents  peculiarities  analogous  to  those  of 
9,  Grooves  for  tendons.  posterior  face  of  that  bone.    Thus  there  is 

found  in  proceeding  from  above  to  below:  1,  Two  small  diarthrodia 
facets-^  2  Arough%urface;   3,  A  transverse  groove  for  the  formation  . .1 
Ihe  radioulnar  arch;  4,  A  triangular  surface,  studded  -th  rugosiUe. 
which  occupies  the  remainder  of  the  bone  to  its  lower  extremity.  The  latei. 
l^Zs    eLrnal  and  internal,  are  sharp,  and,  like  the  anterior 
coitacfc  with  the  radius.  The  postenor  border  is  concave,  rounded,  and  thick. , 

^'^'mtS-The  superior  extremiiy  comprises  all  that  portion  whid. 
exceeds  To  a^-ticular  siSface  of  the  radius.    It  const.tutos  an  enormous 
■  It  is  represented  m  Man  by  the  smalltr  sujmoid  notch 


HXTEUNAL  FACE  OF  THE 
RADIUS  AND  ULNA. 

,  Ulna;  2,  Point  of  the  ole- 
'  crauon  ;  3,  Beak  of  the  ole- 
cranon ;  4,  Radio-ulnar  arch ; 
Supero-external  tuberosity ; 
6,  Radio-ulnar  articular  sur- 
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process — the  oZecrawon— flattened  on  both  mlos, 
external  face,  slightly  convex;  2,  An  internal 
anterior  border,  thin  and  sharp  superiorly, 
notched  below  to  for  mthe  sigmoid  cavity  :^  an 
articular  surface  concave  from  above  down- 
wards, rounded  from  one  side  to  the  other, 
which  corresponds  with  the  humeral  cavity, 
and  is  surmounted  by  a  salient  prolongation 
named  the  heak  of  the  olecranon ;  4,  A  con- 
cave and  smooth  posterior  border ;  5,  The 
summit,  a  kind  of  thick  roughened  tuberosity 
which  terminates  the  olecranon  above,  and  into 
which  are  inserted  the  extensor  muscles  of  the 
fore-arm. 

At  its  inferior  extremity,  the  ulna  ends, 
towards  the  lower  fourth  of  the  principal  por- 
tion of  the  fore-arm,  in  an  acute  point,  and 
sometimes  by  a  small  knob  (capitulum  ulnce). 
It  is  not  rare  to  see  it  prolonged,  especially 
in  the  Ass  and  Mule,  to  the  inferior  external 
tuberosity  of  the  radius.  This  tuberosity  then 
appears  to  belong  to  it,  at  least  in  part ;  and 
all  that  portion  which  is  situated  behind  its 
vertical  groove  might  be  justly  considered  as 
belonging  to  the  ulna. 

Structure  and  development. — The  ulna  con- 
tains much  compact  tissue,  even  in  the  region 
of  the  olecranon ;  it  is  also  very  solid.  It  is 
an  imperfect  bone,  developed  from  two  centres 
of  ossification  only,  one  of  these  being  for  the 
apex  of  the  olecranon. 


FORE-FOOT  OE  HAND. 

The  anterior  foot,  or  hand,  is  the  region 
which  presents  the  greatest  differences  when  it 
is  inspected  in  the  various  individuals  of  the 
animal  series.  Nevertheless,  in  all  the  mam- 
malia the  constitution  of  the  hand  is  funda- 
mentally the  same,  and  may  be  divided  into 
three  sections:  the  carpus,  metacarpus,  and 
phalangeal  region. 

The  hand  is  formed  by  .  five  parallel  or 
quasi-parallel  rays  that  constitute  the  digits, 
each  of  which  is  effectively  or  virtually  com- 
posed of  two  superposed  carpal,  a  metacarpal, 
and  three  phalangeal  hones,  forming  altogether 
the  digit,^  properly  so  called.  But  tliis  typical 
composition,  established  through  the  labours 
of  MM.  Joly  and  Lavocat,  is  rarely  found  to 


and  presenting:  1,  An 
excavated  face ;   3,  An 


RIGHT  FORE-FOOT  OF  A  HORSE. 
1,  Radius  ;  2,  Groove  for  the  an- 
terior extensor  of  the  phalan- 
ges ;  3,  Scaphiiides  ;  4,  Luuare  ; 
5,  Cuneiform  ;  6,  Trapezium  ; 
7,  Magnum  ;  8,  Unciform  ;  9, 
Metacarpal  ;  10,  Small  meta- 
carpal;  11,  Sesamoid  bone;  12, 
Sufl'raginis;  13,  Coronary;  14-, 
Navicular;  15,  Pedal;  16,  Its 
ala. 


be  realised  in  a  complete  manner, 

The  folloNving  is  what  is  presented  in  the  hand  of  Man,  who  is  the  most 
'  The  greater  sigmoid  cavitij  of  Man. 
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povfcct  pontaclactylotis  typo.  Tlio  carpus  is  composed  of  eight  bones,  the 
metacarpus  of  five  small,  parallel,  bony  columns ;  tlio  plialaw/eal  region  of  five 
digits— thumb,  index,  medius,  annularis,  and  auricularis,  formed  each  of  three 
phalanges,  with  the  exception  of  the  thumb,  Avhich  has  only  two. 

In  the  domesticated  animals,  the  constitution  of  the  hand  is  more  or  less 
removed  from  this  type,  in  consequence  of  abortive  development,  which 
diminishes  either  the  number  of  rays,  or  the  number  of  pieces  composing 

*^^^Thus,  in  the  Cat  and  Pig  there  are  eight  bones  in  the  carpus ;  but  in  the 
Dog  and ' Horse  there  are  no  more  than  seven ;  in  the  Ox  and  Sheep  there  are 
only  six  for  in  them  two  or  three  bones  are  fused  together. 

"The  metacarpus  of  the  Dog  and  Cat  has  certainly  five  metacarpal  bones, 
but  the  metacarpus  of  the  Pig  hasno  more  than  four,  that  of  the  Hor«e  three, 
and  that  of  Buminants  only  two.  In  the  metacarpus  of  the  Pig  the  fifth  bone 
is  not  developed.  In  the  Horse  it  is  entirely  absent ;  the  fourth  and  hi-st  are 
independent,  and  the  third  and  second  are  confounded  to  form  a  voluminous 
bone  which  has  been  named  the  principal  (or  large)  metacarpal.  In  Buminants 
the  fom-th  and  fifth  metacarpals  are  quite  imperfect,  the  first  being  arrested 
in  its  development,  and  the  second  and  thii-d  becoming  consolidated  as  in 

Lastly,  it  is  noted  that  the  digital  region  of  Carnhora  has  five  digits, 
the  Piq  four,  Buminants  two,  and  Solipeds  only  one.  In  the  Pig,  the  thumb 
is  undeveloped;  in  ruminants  it  is  completely  absent,  and  the  first  and 
fom-th  are  represented  by  two  small  bones  situated  behind  the  metacarpo- 
phalangeal ai^iculation ;  while  in  solipeds  the  single  digit  already  mentioned 
results  from  the  fusion  of  the  auricularis  and  medius.  . 

From  this  preliminary  synthetical  exposition,  it  will  be  easy  to 
understand  the  description  of  the  bones  composing  the  hand  m  solipeds. 

1.  Carpal  Bones. 

The  carpus  forms  the  base  of  the  hand.    Situated  between  the  infemr 
extremity  of  the  radius  and  the  superior  extremity  of  the  metacarpal  bones, 
it  is^omposed  of  several  small  bones  joined  to  each  o  her  m  the  fresh  state 
by  extSely  solid  articular  bands.     Collectively,  they  - 
quadrilateral  mass  in  which  may  be  distinguished  two  faces  and  fom 

The  anfertor /ace  is  slightly  convex  from  side  to  side  and  irregular ;  it 
corresponds  to  the  tendons  of  the  extensor  muscles  ol  the  metacarpus  and 

^^^feposteriorface  is  very  unequal  and  converted,  especially  outwardly 
into  a  gi-oovo  in  which  the  tendons  of  the  flexor  muscles  of  the  phalanges 

^^''The  mperior  border  articulates  with  the  radius;  the  inferior  harder  with 

ThSal  fcoX;  are  nearly  level ;  above  and  behind  the  external  bonier 
is  rTmLklra  consklerable  em'inence,  formed  by  the  bone  which  will  be 

which  are  named  in  the  same  manner. 
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In  applying  to  them  the  names  proposed  by  Liser,  we  have,  in  the  upper 
row : 

1.  The  pisiform,  or  supcrcarpal  bone  (trapezium) ; 

2.  The  pyramidal  (or  cuneiform)  bone ; 

3.  The  semilunar  (or  lunare)  bone; 

4.  The  scaphoid  bone ; 

In  the  inferior  row  : 

1.  The  hook  or  unciform  bone  ; 

2.  The  great  bone  or  capitatum  (magnum) ; 

3.  The  trapezoid  bone.^ 

The  description  of  these  bones  is  most  simple,  and  may  be  made  in  a 
general  manner  for  all.  Thus,  with  the  exception  of  the  supcrcarpal  bone, 
they  are  solids,  nearly  cubical  in  form,  and  exhibit  on  their  periphery: 
1,  Articular  surfaces  ;  2,  Surfaces  of  insertion. 

The  articular  surfaces  represent  small,  flat,  or  slightly-undulating  facets, 
distributed  on  the  superior,  inferior,  and  lateral  surfaces ;  none  are  found  in 
front  or  behind.  The  superior  and  inferior  faces  are  entirely  occupied  by 
a  single  facet  which  responds  either  to  the  radius,  the  metacarpal,  or  to  the 
bone  of  the  other  row.  The  lateral  facets  are  always  multiple  and  in  contact 
with  the  bones  of  the  same  tier ;  they  do  not  exist,  of  course,  on  the  eccentric 
side  of  the  first  and  third  bones  of  the  superior  or  inferior  rows. 

The  surfaces  of  insertion  are  absent  on  the  superior  and  inferior  faces ; 
they  separate,  in  the  form  of  roughened  fossas,  the  lateral  articular  facets! 
Before  and  behind  they  are  covered  by  more  or  less  marked  rugosities. 
^  Bones  of  the  Uppeb  ok  Antibbachial  Eow.— The  >-si,  or  os  pisiforme 
is  without  the  row ;  it  is  situated  above  and  behind  the  carpus,  from  whence' 
its  name  of  supercarpal  hone,  by  which  it  is  usuaUy  known  in  veterinary 
anatomy.  This  bone,  which  merits  a  special  description,  represents  a  disc 
flattened  on  both  sides,  offering  for  study  two  faces  and  a  circumference, 
ihe  external  face  is  convex,  roughened,  and  channeled  anteriorly  by  a 
groove  that  traverses  it  from  above  to  below,  and  in  which  glides  the 
inferior  tendon  of  the  external  flexor  of  the  metacarpus.  Its  internal  face 
^ooth  and  concave,  concurs  to  form  the  external  wall  of  the  carpal  sheath' 
Ihe  circumference  presents,  in  front,  two  articular  facets  :  the  superior" 
concave,  corresponds  to  the  radius;  the  inferior,  convex,  is  in  contact  with 
the  second  bone  of  the  upper  row. 

within  ^         ^^""^^  ^^""^^  ''^"^  increase  in  volume  from  without  to 

thp  T  (or  cuneiform),  responds  to  the  radius 

t^r^z^^^zs:ij^  — pai 

the  first  t^ii^^7£z^^::t 

it,  but  describes  the  se^^Sh  bone  as  t£  p^^form   PercraVs  "^^^^^^^  ^^f-" 

is  not  invariably  present,  and  that  sometimes  two  aVe  SiTe  ^^^^^ 

Chauveau's  pisiform  bone  as  the  trapezium.    Girard  namos  fhn  «n,:fi^        Stubbs'  and 

"  pisiform  "or  pea-shaped.    When  one  or  n  ore  ofThLe^ous  n  J^^^^^^^^ 

represent  the  pollex  and  fifth  digit  of  the  human  hand  )  '      P'"''''^^*'  ^^^Y 
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Tho  fourth,  or  oa  scafloidca,  the  most  voluminouR  of  tho  row,  has  only 
four  facets,  and  articulates  by  its  inferior  face  with  the  os  viaijnum  and 

^'"^Collectively,  the  second,  third,  and  foui-th  bones  of  the  upper  row  form 

two  articular  surfaces.  „       .  .        i       i   a  • 

The  superior,  or  radial  articular  surface,  as  very  irregular ;  but  m  ex- 
amining it  from  without  to  within  there  may  be  observed:  1,  A  glenoid 
cavity  on  the  pyramidal  bono;  2,  In  front,  a  transversely-elongated  condyle 


Fi?.  45. 


Fig.  46. 


POSTERIOR  VIEW  OF  THE  RIGHT 
CARPUS. 

1  Second  cimeifovra,  or  pyramidalis  ;  2, 
Third,  or  hmare  ;  3,  Fourth,  or  sca- 
phoides;  4,  First,  superoarpal,  pisifonn, 
or  trapezium  ;  5,  First  of  lower  row, 
,  or  unciform;  6,  Second,  or  magnum; 
7,  Third,  or  trapozoidcs ;  *,  *,  Small 
metacarpal  bones. 


FRONT  VIEW  OF  RIGHT  CVRPU-S. 
1,  Second  of  upper  row,  or  cuneiform  ; 
2  Third,  or  lunare;  3,  Fourth,  or 
scanhiiides ;  4,  First,  supercarpal,  <.r 
trapezium  ;  5,  First  of  second  row,  or 
unciform;  6,  Second,  or  magnum; 
7,  Third,  or  trapezoides. 


on  the  semilunar  and  scaphoid  bones;  3,  A  groove  placed  behind  the  pre- 
ceding  condyle.  norresnonds  to  the  second  row, 

bones  (leci-eases  from  withoiil  to  ^-iitam.  ,    j      j  diartlirodial 

^:ifi:;^'i^Xz       o»>.o ..... 

facets,  three  of  which  are  on  tho  mterno-lateral  face,  it 
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■with  the  semilunar  and  scaphoides ;  below,  with  the  principal  metacarpal 
and  the  internal  rudimentary  metacarpal. 

The  tliird,  or  trapezoides,  the  smallest,  is  provided  with  five  facets,  and 
is  in  contact  with  the  scaphoides  above,  and  the  middle  and  internal  meta- 
carpals below. 

Collectively,  these  bones  of  the  lower  row  form  two  Fig-  47. 

large  diarthrodial  surfaces.  The  upper  surface  responds 
to  the  bones  of  the  upper  row,  and  is  constituted  in  front, 
and  from  without  to  within,  by  a  small  condyle  and  two 
glenoid  cavities ;  behind,  by  two  isolated  condyles, 
formed  by  the  os  magnum  and  the  trapezoides.  The 
inferior  articular  surface  is  only  formed  by  more  or  less 
long  and  plane  facets,  which  incline  towai'ds  each  other. 
It  corresjjonds  to  the  three  portions  of  the  metacarpus. 

Structure  and  development. — Each  carpal  bone  is 
formed  by  a  nucleus  of  close  spongy  substance  enveloped 
in  a  layer  of  compact  tissue.  Each  is  develoj)ed  from 
a  single  centre  of  ossification. 

2.  Metacarpal  Bones. 

In  Solipeds,  the  metacarpus  is  composed  of  three 
bones,  named  the  "  metacarpals,"  standing  parallel  to  each 
other.-  These  are  the  principal  metacarpal  and  the  two 
rudimentary  metacarpals,  an  external  and  internal. 

PpwIncipal  Metacarpal. — This  is  a  long  cylindrical 
bone,  situated  vertically  between  the  carpus  and  the 
digital  region. 

Bod^j. — The  body  is  a  little  depressed  before  and 
behind,  a  disposition  which  permits  it  to  be  described 
as  having  two  faces  and  tioo  borders.  The  anterior  face 
is  perfectly  smooth  and  rounded  from  side  to  side.  The 
posterior  face  is  flat,  and  exhibits :  1,  Towards  the  upper 
third,  the  nutritive  foramen  of  the  bone;  2,  On  the 
sides,  two  narrow,  roughened  surfaces,  parallel  and  elon- 
gated vertically,  commencing  near  the  superior  extremity 
to  disappear  a  little  below  the  middle  of  the  bone  ;  these 
sm'faces  are  held  in  apposition  with  the  rudimentary 
metacarpals  by  means  of  an  interosseous  ligament  which 
is  often  ossified  in  old  horses.  The  larders,  external  and 
internal,  are  very  thick,  round,  and  smooth,  like  the  an- 
terior face. 

Extremiiies. — The  superior  is  flattened  before  and 
behind,  and  presents :  1,  Above,  an  undulating  articu- 
latory  sui-face,  formed  by  the  imion  of  several  flat 
facets  more  or  less  inclined  on  one  another:  they 
respond  to  all  the  lower  row  of  carpal  bones ;  2,  An- 
teriorly and  inwardly,  a  tuberosity  for  muscular  inser- 
tion ;  3,  Tosteriorly,  and  directly  above  the  roughened 
surfaces  of  the  posterior  face,  four  small  diarthrodial  facets  in  mirs  and 
nmning  mto  the  larger  articular  surface  by  tlicir  superior  border:  the;  arc 
adapted  to  similar  lacets  on  the  rudimentary  metacarpals.  Tlio  in  forinr 
exirmt/y,  elongated  transversely,  corresponds  to  the  first  phalanx  and  tho 
large  sesamoids  by  an  articular  surface,  convex  from  before  to  behind,  which 

G 


POSTERIOR  VIEW  OF 
RIGHT  METACARPUS. 

1,  Head  of  large  meta- 
carpal bone  for  ar- 
ticulation witli  the 
trapezoides,  mag- 
num, and  unciform; 
2,  Inner  splint,  or 
small  metacarpal 
bone,  for  articula- 
tion with  the  trape- 
zoides; 4,  Scabrous 
surface  for  the  at- 
tachment of  the  sus- 
pensory ligament ; 
5,  Nutrient  fora- 
men ;  6,  Median 
ridge  separating  the 
two  inferior  con- 
dyles. 
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is  composed  of  tiBO  lateral  condyles  separated  by  a  median  spmc.  llic  tvvo 
conayles  would  bo  exactly  alike,  if  tbe  antero-poBtei;ior  diameter  of  the 
external  coiidylo  was  not  less  extensive  tlian  that  of  the  opposite  condyle 
Both  are  lioilowed  on  the  sides  by  an  excavation  for  the  attachment  ot 

liifameutous  fascia.  .    .    ,       ,         i  •  ^  „ 

Stvudare  and  development.— Tho  principal  metacarpal  is  one  of  the 
most  compact  bones  in  the  body.    It  is  developed  from  two  centres  ot 
ossification,  one  of  which  is  for  the  inferior  extremity.      .      ...       .  , 

Eddimkntary  Metaoakpals.— The  two  rudimentary  (small)  metacarpal 
^or  splint)  bones  are  elongated,  and  placed  against  the  posterior  face  ot  the 
principal  bone,  one  without,  the  other  within.  Each  is  m  the  foi-m  of  an 
inverted  pyramid,  and  exhibits  a  middle  part  and  two  extremities. 

MddLporfion.— Prismatic  and  triangular,  this  offers  :  1,  Tliree  faces— an 
external,  smooth  and  rounded  from  one  border  to  the  other;  an  internal, 
plane,  and  equally  smooth  ;  an  anterior,  covered  with  asperities  to  give 
attachment  to  the  interosseous  ligament  uniting  the  lateral  metacarpal  bone 
to  the  median ;  2,  Three  salient  borders  wHch  markedly  separate  the  taces 

^'"^'i/^-^wS.— The  superior,  the  largest,  is  named  the  head,  and  shows :  above, 
a  diarthi-odial  facet  which  corresponds  to  one  or  two  bones  of  the  inferior  row 
of  the  carpus;  in  front,  other  two  small  facets  contmuous  with  the  pre- 
ceding and  in  contact  with  similar  facets  on  the  median  metacarpal  bone 
on  the  other  points  of  its  periphery  are  rugosities  for  he  attachment  of 
iTgamentous  Id  tendinous  fibres.  The  inferior  extremity  only,  reaches  to 
about  the  lower  fourth  of  the  large  metacarpal  ^^'^^^^  and  termmates  m  a 
small  enlargement  or  button,  which  is  never  consolidated  with  the  lattei 

The  two  lateral  metacarpals,  although  very  much  alike  may  yet  be 
easily  distinguished  from  each  other.  For  instance,  the  internal  bone  is 
aWs  he  thickest  and  often  the  longest;  besides,  the  superior  articdax 
suSe  of  its  head  results  from  the  union  of  the  two  facets  correspondmg 
to  the  two  last  carpal  bones  of  the  lower  tier.  nil 

Structure  and  development.-Oi  a  somewhat  compact  textiu;e  like  aU 
the  kng  bones,  these  have  no  medullary  canal,  and  are  developed  fi^m  only 
one  ossifie  centre.  Not  unfrequently,  however,  the  tubercle  is  formed  from 
a  special  centre. 

3.  Bones  of  the  Phalangeal  Begion  or  Digit. 
Solipeds  have  only  one  digit,  supported  by  the  principal  metacarpal  bone 
and  composed  of  three  pieces  placed  end  to  end,  one  upon  another.  The 
S  coZiles  three  bones:  a  principal,  tho  first  phahmv,  and  wo  com- 
SementoJy  ones,  the  sesamoids.  The  second  is  formed  hj  the  sccmd 
£te  and  the  last,  which  terminates  the  Hmb,  _  is  constituted  by  he 
S7janx  and  an '  accessory  bone  which  has  received  the  name  of  the 

small  sesamoid  {navicular  hone).  -n^.^.^v     TIia  first  nhalanx  (or 

First  ^proximal)  or  Metacarpal  Phalanx.— ihe  lirst  piiaianx  (^or 
jjiRsi  ^^iRUAuyiA..;  tl,p  lonf?  boucs,  is  situatcd  in  an  oblique 

':^riA::s^^!^£t^:^  ^» 

provided  with  some  imprints. 
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Extremities. — Tlic  superior,  the  largest,  presents:  Above,  au  articular 
surface  adapted  to  the  inferior  metacarpal  siu-face,  and  consequently  composed 
of  two  glenoid  cavities  separated  by  a  groove  running  from  front  to  back ; 
laterally,  and  a  little  posteriorly,  a  well-defined  tubercle  of  insertion.  The 
inferior  extremity  has  a  transversely  elongated  articular  surface  to  cor- 
respond to  the  second  phalanx;  this  surface  is  formed  by  two  condyles 
sepaiated  by  a  middle  groove,;  and  surmounted  laterally  by  a  small 
tuberosity  for  ligamentous  insertions.     The  external  condyle  is  smaller 


Ficr.  48. 


Fig.  49. 


LATERAL  VIEW  OF  THE  DIGITAL 
REGIOX;  OUTSIDE  OF  RIGHT  LIMB. 

.,  Large  metacarpal  bone;  2,  3,  Outei- 
and  inner  sesamoids  ;  4,  First,  proximal 
snff'raginis  or  metacarpal  phalanx-  b 
Its  posterior  surface;  6,  Tuberosity' for 
ligamentous  insertion ;  7,  Inner  condyle 
ot  ditto ;  8,  Eminences  on  second  pha- 
lanx for  attachment  of  lateral  liga- 
ment ;  9,  Smooth  surface  for  passao-e 
ot  deep  flexor  tendon  on  second  pha- 
anx;  10,  Imprint  for  the  insertion  of 
tlio  terminal  branch  of  the  perforatus 
tendon;  11,  Navicular  bone;  12,  Third 
plialanx,  pedal,  or  coffin  bono ;  13  Its 
basilar  process. 


POSTERIOR  VIEW  OF  FRONT  DIGITAL 
REGION. 

1,  Large  metacarpal  bone;  2,  3,  Outer 
and  inner  splint  bones ;  4,  5,  Sesamoid 
bones ;  6,  Suffraginis  ;  7,  8,  Tuberosi- 
ties for  insertion  of  crucial  ligaments ; 
9,  Triangular  space  for  insertion  of 
short  sesamoid  ligament ;  10,  Anterior 
face  of  suffraginis  ;  11,  12,  Tuberosities 
for  ligamentory  insertion ;  13,  Articu- 
lar depression  separating  condyles;  14, 
15,  Second  phalanx  ;  16,  Scabrous  sur- 
face for  ligamentous  attachment;  17, 
Smooth  surface  for  gliding  of  deep 
flexor  tendon;  18,  Navicular  bone; 
19,  Pedal  bone;  20,  Basilar  process; 
21,  Plantar  foramen. 
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Sesamoids.— Tliose  nro  two  small  short  bones  placed  side  by  side  behind 
the  superior  extremity  of  the  first  phalanx,  whose  articular  surface  it 
comi)lct(iS,  as  it  has  not  extent  enough  to  be  exactly  adapted  to  the 
metacarpal  surfiice.  Each  of  these  bones  represents  a  small  irregularly- 
shaped  polyhedron,  or  rather,  a  short  trifacial  pyramid.  It  ofi-ers :  an 
anterior  face,  which  is  articular,  and  corresponding  to  the  inferior  extremity 
of  the  principal  metacarpal  bone,  moulded,  as  it  were,  on  one  ot  tlie  c(mdyles 
and  one  of  the  sides  of  the  median  ridge ;  a  posterior  face,  covered  with 
cartila<^e  in  the  fresh  state,  and  formiug,  with  that  of  the  opposite  bone 
a  gUdiug  concave  surface  for  the  flexor  tendons  of  the  phalanges  ;  a  lateral 
face  studded  with  ligamentous  imprints ;  a  summit,  directed  upwards ;  and  a 
'hase  turned  downwards,  and  serving  for  the  attachment  of  several  ligaments. 

Second  (oe  Middle)  Phalanx  (Os  CouoNiE,  Small  Pasteen  Bone).— 
This  is  a  short  bone,  situated  in  the  same  oblique  direction  as  the  first 
phalanx  and  between  it  and  the  third.    Its  general  form  is  that  of  a  cube 
flattened  before  and  behind,  and  offering  the  following  features  :  an  an/mor 
face,  covered  with  some  slight  imprints;  a  posterior  face,  provided,  above 
with  a  transversely  elongated  gliding  surface;  a  swpenor /ace  channeled 
by  two  glenoid  cavities,  to  match  the  inferior  articulating  surface  of  the 
first  phalanx;  an  m/m'or /ace,  formed  on  the  same  plan  as  the  last  being 
occupied  by  two  unequal  condyles  which  articulate  with  the  thii-d  phalanx 
and  the  navicular  bone  ;  tioo  lateral  faces  exhibiting  a  very  marked  imprmt. 
In  the  interior  of  this  bone  is  found  a  nucleus  of  very  condensed  spongy 
substance,  enveloped  in  a  layer  of  compact  tissue.    It  is  usually  developed 
from  a  single  centre  of  ossification;  though  in  many  subjects  there  is  a 
complementary  nucleus  for  the  superior  articular  siuiace  and  the  posterior 

sliding  surface.  ^  .    .     rm  •   •       i  j. 

Thied  (Distal)  Phalanx,  Os  Pedis  (oe  Pedal  Bone).— This  is  a  short 
bone  which  terminates  the  digit,  and  sustains  the  hoof  that  incloses  it  and 
the  navicular  bone.  When  completed  by  a  special  fibro-cartilagtnous  apparahis 
it  represents  the  segment  of  a  very  short  cone  obliquely  trmicated  behmd 
from  the  summit  to  the  base.    It  offers  for  study  :  three  faces,  three  hordes, 

and  tioo  lateral  angles.  -i  n  1 1 

Faces  —The  anterior,  convex  from  side  to  side,  and  cribbled  by  porosities 

and  vascular  openings,  shows  on  each  side:  i, 
The  preplantar  fissure,  a  horizontal  groove  more 
or  less  ramified,  which  commences  behind, 
between  the  retrossal  and  basilar  processes,  ter- 
minating in  front  in  one  of  the  foramina  which 
penetrate  the  bone;  2,  The  palilobe  eminence,  a 
roughened  projecting  surface,  situated  between  the 
preceding  fissure  and  the  inferior  border  of  the 
bone.  The  superior  face  is  occupied  by  an  articu- 
lar surface  formed  by  two  glenoid  cavities  and  a 
slight  median  ridge  ;  it  comes  in  apposition  with 
the  inferior  face  of  the  second  phalanx.  The 
inferior  (ov  solar)  face,  hollowed  out  like  an  arch 
is  divided  into  two  regions  by  the  semilunar  crest, 
a  salient  line  which  describes  a  curve  forwards. 
The  anterior  region  is  perforated  with  very  hue 
porosities,  and  corresponds  to  that  part  of  the 

hoof  named  the  sole.  The  posterioi'  region  ^ ^'^'^ ""^^'^'f^'^  jl^J^  c 
semilunar  crest,  a  median  imprint,  and  two  lateral  channels  designatc<i 


Fis.  50. 


PLANTAR  SURFACE  01'  THIRD 
I'lTALANX. 

1,  Lower  face,  or  sole;  2,  3, 
Wings,  or  retrossal  pro- 
cossiis;  4,  hiternal  border; 
5,  Plantar  foramina. 
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plantar  Jissures.  These  originate  at  the  root  of  the  basilar  process,  are 
directed  obliquely  downwards  and  inwards,  and  open  into  the  plantar  fora- 
mina, the  external  orifices  of  two  large  canals  which  enter  the  bone  and  unite 
in  its  interior  to  form  the  semilunar  sinus. 

Borders. — The  superior  describes  a  ciuwe,  with  the  convexity  forward, 
and  presents :  1,  In  its  middle,  the  pyramidal  eminence  of  the  os  pedis,  a 
single  triangular  process,  flat  before  and  behind,  roughened  on  its  anterior 
aspect,  and  concurring,  by  its  posterior  surface,  to  form  tbe  articular  surface 
which  responds  to  that  of  the  second  phalanx ;  2,  Laterally,  two  facets  of 
insertion  which  encroach  on  the  anterior  surface,  and  even  advance, 
posteriorly,  nearly  to  the  preplantar  fissure.  The  inferior  border  is  thin, 
dentated,  convex,  and  semicircular;  it  is  perforated  by  from  five  to  ten 
lai'ge  foramina  which  pass  into  the  bone.  The  posterior  border  is  slightly 
concave  ;  on  it  is  observed  a  very  narrow,  transversely  elongated,  diarthrodial 
facet,  which  becomes  confounded  with  the  superior  large  articular  surface, 
and  is  adapted  to  a  similar  facet  on  the  navicular  bone. 

Lateral  angles. — These  are  two  projections  directed  backwards,  on  whose 
summit  the  three  borders  of  the  bone  imite,  and  which  gives  attachment 
to  the  lateral  fibro-cartilages.  A  deep  notch,  the  origin  of  the  preplantar 
fissure,  separates  each  into  two  particular  eminences  :  one,  the  superior, 
named  by  M.  Bouley  the  basilar  process  ;  the  other,  the  inferior,  prolono-ed 
behind,  and  designated  by  Bracy  Clark  the  retrossal  process,  from  retro 
behind,  and  ossa,  bone.  ' 

Structure.— The  os  pedis  exhibits  in  its  interior  the  semilunar  sinus  a 
cylmdi-ical,  transversely  elongated,  and  semicircular  cavity  resulting  from 
the  arching  anastomoses  of  the  two  plantar  canals.  From  this  cavity  pass 
oft  numerous  channels,  which  anastomose  frequently  with  each  other  and 
open  externally  by  the  foramina  on  the  anterior  face  of  the  bone  or  by 
those  on  Its  inferior  border.  The  os  pedis  has  for  its  base  a  nucleus  of 
spongy  substance,  surrounded  by  a  layer  of  compact  tissue.  The  latter  is 
thicker  towards  the  pyramidal  eminence  than  elsewhere,  and  sends  into 
the  interior  numerous  prolongations  which  form  the  walls  of  the  semilunar 
smus,  as  well  as  the  bony  channels  which  spring  from  it 

Development—The  third  phalanx,  formed  from  a"  single  nucleus  of 
ossification  undergoes  nimierous  changes  in  its  configuration  during.  life 
Thus,  m  the  young  animal  the  lateral  angles  are  thick,  obtuse  and  but 
httle  prolonged  posteriorly;  but  as  it  grows  older,  they  incz^ease  in  lenS 
and  become  sa  ient._  The  development  they  then  assume  is  due  o  the 
progressive  ossification  of  the  lateral  cartilages  implanted  on  the  ? surface 
It  often  happens,  m  very  old  horses,  that  thi°s  ossifying  process   s  carrS 

org^irr^^^^^^^ 

be  given  when  the  Horse's  foot  is^sS^d  a  a  h o L  '  iTwS  be  ^  ffi  ""''I 
here  to  state  that  this  apparatus  consists  of  Zn  u\  i  •  ^^"fficient 
cartilages  of  the  os  pedis,  l^lited  beWatd  hJ^^'SfS^:  ^/^^ 
fibrous  and  elastic  mass  on  which  rests  tho  i,ov4n,,i  ,^^""'  ^1  nishon,  a 
medium  of  tlieperforans  tendon.  navicular  bone  through  the 


y(j  TUJ<:  BONES. 

The  Smam.  S.bamo.d  (ou  Navicular)  Bon..  -This  sliort  bone  is  annexed 
to  tlio  third  phalanx,  behind  which  it  is  situated ;  it  is  elongated  transveisely 
flattened  above  and  below,  and  narrowed  at  its  extremities     It  ofleib.  1  A 
^ior  face,  on  whieh  are  prolonged  the  glenoid  cavities  ruid  t  -  -djan  n^^^^ 

of  the  articular  surface  of  the  os  pedm  ;  it  responds  to  tl;<;  ^'^^^^^^^^^^^^^ 

2,  An  inferior  face,  aiviclea  oy  a 
F'g-  ^  siigiifc  relief  into  two  undulated 

"    i.n-  facets,  and  covered  with  cartibige 

"  --^^  ^'^^  r„ tV^izS 

\  'y         ways  by  a  groove  of  insertion,  above 

which  is  remarked  a  diarthrodial 

NAVICULAR  HONE  ^  •  g^jiH  gesa- 

Upper,  or  articular  surface;  6,  inferior  border;  tacet  tnat   "^^^o"  "  , 
c  Superior  border;      Inferior,  or  posterior  moid  into  contact  With  tlie  pos 
surface ;  e,  Tlie  median  transverse  ridge ;  /,   terior  border  of  the  third  pJialanx ; 
Inferior  margin ;  (J,  Superior  margin.  ^  jjosterior  border  and  two  ex- 

tremities for  ligamentous  insertion.    This  bone,  as  well  as  the  sesamoids 
ori^iates  f^^om^  single  centi-e  of  ossification.    It  is  formed  of  a  layer  of 
coi^raS  tissue  enveloping  a  nucleus  of  very  condensed  spongy  substance. 

UIFFEBENTIAL  CHABAOTEBS  OF  THE  ANTEUIOR  LIMB  IN  OTHER  THAN  SOUPED 

ANIMALS. 

being  furnished  with  a  clavicle,   lliis  bone  in  tue  j^^^ 

ctoter.  of  lensth  a»d         "  "«|™f",™  rf  to^^^    is  ool  so  deep  «s  io  the  Hor.-.'. 

I„  the  Ux.  Kleqi,  P.?,  «nd  B™,  the  tuiio«  "™  imin-int  is  represented  by  « large 
a„d  the  deltoid  nupvmt  is  f '„  „^^^^^^^  'tUo  uulrieul  foramei.  is  on 

r«^psh«„d,h,,Uhep,., 

inwards  above  the  lutfrnal  faco  o  t  le   u.nu^  Canuvora,the  inner  lip 

Tlie  external  .troelika  ui  the  J.  a^^^^^  ^  cstnblisbos 

of  this  trochlea  is  ^^iT  higl    a  d  the  m^^^^^  Caf  there  is  f..und,on 

communieation  between  t^^^°^^'  >^  f  ,7;t.liX  foramen  that  forms  a  vascnlar  nrch 
theinuersldeofthel.)werexliemit>,  a    11  Ku  am\  Via  :  very  Ion-  m  the 

''''a.  FoBE-AUM.-The  ff-^l™, t^;^^  H  pi^^ents  are'oonnJct.d  with  the 
Carnivora.    '^^^^  ^nnc^V-^  f^^fj^^  Regarding  these,  and  a. 

1.  T/,«  'ie««to/«"«»V'-(?H,!'  Ilo  s    is '  and  Mule,  have  in  fact  only  a  nuhmentary 
dactylons  animal,  such  as  the  JIoim  ,  i 
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ulna.  lu  the  pcntadactylous  animals,  as  Man,  the  Cnt,  etc.,  on 
the  contrary,  tliis  i.s  a  veritable  long  bone  which  equals,  or  even 
exceeds,  the  radius  iii  volume. 

2.  27(6  closeness  of  union  between  ilio  radius  and  ulna  is  in 
increased  proportion  as  the  animal  exclusively  emplous  its  inferior 
extremity  for  standing  or  xvalking. — Thus,  in  Solijietls  and  llnmi- 
nants,  and  Pachyderms  in  general,  the  two  bones  are  consolidated, 
or  at  least  united,  by  an  interosseous  ligament,  and  in  so  fiim  a 
manner  that  they  can  only  execute  very  obscure  movements  on 
each  other.  The  anterior  limb  of  these  animals  is  indeed  only 
used  to  support  the  body  on  the  ground.  In  those,  on  the  con- 
tiary,  which  may  employ  it  to  dig  up  the  soil,  climb  on  trees,  etc., 
or  as  an  organ  of  j)rehension,  the  radius  and  ulna  are  merely 
joined  at  their  extremities  by  an  articulation,  which  permits  them 
to  move  upon  one  another  with  the  greatest  facility.  Eodents,  the 
majority  of  the  Carnivora,  and  the  quadruraana,  are  so  provided; 
but  it  is  in  Man  that  the  relative  indeiJendence  of  tlie  two  bones  is 
carried  to  the  highest  degree.  No  animal  can  so  easily  execute 
the  movements  of  pronation  and  supination  of  the  hand,  which 
are  determined  by  the  play  of  the  two  bones  of  the  fore-arm  on 
each  other. 

To  the  indication  of  these  fundamental  characters  may  be 
added  snme  details  on  a  few  particular  and  important  points. 

In  all  the  domesticated  animals  other  than  Solipeds,  the  ulna 
is  developeil  from  three  ossifying  centres,  extends  the  whole  length 
of  the  radius,  and  concurs  to  form  the  articular  surface  correspond- 
ing to  the  carpal  bones.  It  is  an  elongated  bone  in  Buminaiits, 
and  a  long  bone,  hollowed  by  a  medullary  canal,  in  the  Fig  and 
Carnivora. 

The  inferior  articular  surface  of  the  bone  of  the  fore-arm  in 
Euminants  is  cut  obliquely  from  above  to  below,  and  from  with- 
out to  within.  In  these  animals  we  find  the  radius  very  flat  from 
before  to  behind,  the  bicipital  tuberosity  scarcely  noticeable,  and 
two  radio-ulnar  arcades  united  externally  by  a  deep  fissure.  The 
union  of  the  two  bones  is  more  intimate  than  in  the  Horse,  for  the 
ossification  always  finishes  by  invading  that  portion  of  the  inter- 
osseous ligament  placed  above  the  superior  vascular  arcade. 

In  the  Pig,  the  ulna  is  flattened  from  before  to  behind,  and 
spread  out  on  the  posterior  face  of  the  radius,  which  it  almost 
completely  covers.    Its  olecranon  is  very  prominent.    In  the  Bog 
and  Cat,  the  two  liones  of  the  fore-arm  are  nearly  equal  in  volume 
and  are  slightly  crossed  in  an  X  fashion.    Tiie  superior  exti-emity 
ot  the  ulna  13  thicker  than  its  lower  extremity;  it  is  neaiiy  the 
opposite  of  this  in  the  radius.    Movable  on  one  another  these 
bones  only  touch  by  their  extremities,  and  to  this  eifect  offer  ■  1 
Above,  on  the  ulna,  a  concave  articular  surface,  the  small  sio-- 
moid  cavity,  and  on  tlie  radius  a  rounded  hinge-like  facet-  2 
^iow,  on  the  radius,  a  concave  surface,  and  on  (he  ulna  a  convex 

Pirf'{Z''Tr7i?''  Carpal  hones.-The  carpus  of  the 

^ig,  like  that  of  Man,  contams  eight  bones-four  in  each  of  tlie 
row8  ihe  second  bone  of  the  upper  row  corresponds  with  tlie  ulna 
and  t,o  a  small  extent  with  the  radius.  lu  the  bones  of  the  lowei- 
low  It  IS  observed  that  the  first  corresponds  with  the  two  external 
metiicarpals,  the  second  with  the  great  internal  metacarpal,  tlie  third 
With  the  preceding  and  the  small  internal  metacarpal.  The  fourth 
rJl„Hn'''^'"'lV  interiorly  by  a  blunt  point,  and  has  no' 

■utt^;^;:rii!\Tiira;rr    "^^^^^^^^  ^'^^^'-"^'^  '^^^^^^^ 

1,  Olecranon;  2,  Body  of  the  ulna;  3,  Body  of  the  radius;  4,  G 
First,  second,  and  third  bones  of  the  upper  row  of  the  cnrpu.  •  7' s' 
J^U  Tn  of  the  lower  row;  9,  Rudimentnry  mJtacai-: 

pg;  10,  Pnucipal  metacarpals;  11,  External  digit;  12,  I„torunl 
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In  tho  Cat  there  arc  also  eight  bones.   The  secon,!  <yv  pyramidahH,  of  he  upper  row 
is  voV  evo  op  1 ;  it  occui,ies  all  tho  external  bor.  or  of  the  oarpuB.  and  articulutes  with 
tL  ulna  tl  e  lirVt  I  one.,  of  tlio  second  row,  and  the  ftrBt  n.e  acarpal     'I  hc  supercarfM 
tuo  Ulna      '  "f^     ''  .        ,  Uiickencd  at  its  extremities,  oilers  in  front  two  coalescing 
T-^l s  C  to  c'on^^^  tlie  ulna,  the  other  to  join  the  pyrarnidalis 

aiiicular  ''^"^f i„  thickness  from  tho  first  to  the  fourth,  and 

The  ^«"<^^/;'       ."^'^^^^i^^^i  ^t  metacarpals;  the  second,  to  the  metacarpal 

correspond:  the  flibt,  to  the  msl  an^^^  ^^^^  ^^^.i^^^      ^^^^     ^^^^  ^^^^^  ^j^^ 

fourth,  to  the  metacarpal  of  the  thumb. 

In  the  Dog  there  are  only  seven  bones,  as  the  scaphoid 
and  semilunar  bones  are  united,  but  the  general  disi^sition 
is  the  same  as  that  in  the  Cut.  _ 

I  astly  in  the  Ox  and  Hheep  the  carpus  iB  only  comiwsed 
of  six  bones:  four  in  the  upper  row,  and  only  two  in  the 
lower  where  t!ie  os  magnum  and  trapezoides  are  consolidated. 
The  snpercarpal  bono  has  no  groove  for  gliding,  and  the 
pyramidalis  articulates  with  the  radius  and  cubitus,  ihe 
bones  of  the  lower  row  only  articulate  with  the  principal 
metacarpal  bone.  (Professor  Gobaux,  in  1865,  exhibited 
specimens  which  go  to  prove  that  of  the  two  bones  of  the 
lower  row  in  the  carpus  of  Euminants,  the  interaal  really 
represents  two;  so  that  these  animals  actually  have  seven 

carpal  bones  like  the  Horse.)  ,       ,      ^         ,  i  

2.  Metacarpal  bones.— The  number  of  metacarpal  bones 
varies  much  in  the  domesticated  animals  :— 

In  the  Carnivora  there  are  5 

In  the  Pig  there  are  * 

In  Kuminants  there  are  ^ 

The  five  metacarpals  of  the  Dog  and  Cat  articnlate  with 
each  other,  at  their  superior  extremities,  by  lateral  acets  • 
they  ofi'er,  at  their  inferior  extremity,  a  condyle  prolonged 
backwards  by  an  articular  siu-face  resembling  that  of  the 
Horse  The  middle  two  are  always  longer  than  the  t«o 
lateral.  The  smallest  belongs  to  the  fifth  digit,  or  thumb, 
and  is  terminated  inferiorly  by  a  trochlea. 

The  four  metacarpals  of  Ihe  Fig  articulate  with  each  other, 
as  in  the  Carnivora.  The  second  and  third  are  larger  than  the 
first  and  fourth.    The  fifth  metacarpal  is  not  developed. 

In  Ruminants  the  metacarpal  bones  are  t^/^^."^.''^' " 
a  principal,  which  itself  results  from  the  consolidation  of  the 
LeoBd  and  third  metacarpals,  and  another  altogether  rudi- 

""^ThTprincipal  metacarpal  is  channeled  on  its  anterior  face, 
and  fSr  lts  wYole  length,\y  a  feep  vascular  fis^ue-a  tra^^^ 
FORE-ARM  AKD  FOOT  OF  of  the  primitive  separation  of  the  bone  P^*^^^'^. 

Thumb;  6,7,8,9,lust  J^t'^^^^icular  surfaces,  .vhich  together  resemble  th^^^^^ 

.surface  in  the  Horse;  each  corresponds  to  one  of  the  digits, 
Z  cxtenml  is  alwavs  smaller  than  the  mternal.   In  the 
fSus  the  two  long"  bones  that  form  the  great  metacarpal 
s  Inply  la  d  together,  and  their  medullary  canals  are  .'^epa- 

of  the  sulre'rior  extremity  of  the  principal  metacarpal ,  it  is 
sometimes  absent  in  the  Slioep  and  Goat. 


second,  third,  and  fourth 
bones  of  the  lower  row 
of  carpal  bones;  10,  11, 
First  and  second  bones 
of  the  upper  row ;  12, 
Supcrcarpal  bone  ;  13, 
Body  of  the  ulna ;  14, 
Apc.x  of  the  olecranon  ; 
1.5,  Beak  of  the  olecra- 
non;  10,  Body  of  the 
radius. 
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3.  Digital  Begion. — In  the  domesticated  animals  llie  number  of  complete  digits  is  as 
follows : — 

Garni  vora  •*) 

Pig  .......  4 

Euminants  2 

The  five  digits  of  the  Dog  and  Cat  are  exactly  analogous  to  those  of  Man.  Thus,  the 
external  corresponds  to  the  auricularis,  the  second  to  the  annularis,  the  third  to  the 
medius,  the  fourth  to  the  index,  and  the  internal  to  the  thumb. — The  latter,  very  small, 
has  only  two  phalanges  and  does  not  come  into  contact  witli  the  ground.  Each  of  the 
first  four  is  composed :  1,  Of  a  first  phalanx,  to  which  are  annexed  two  sesamoids  ; 
2,  A  second  phalanx,  which  yet  represents  a  veritable  long  bone ;  3,  A  conical  phalan- 
gette, pointed,  bent  downwards,  and  hollowed  at  its  base  by  a  circular  groove,  in  which 
is  lodged  the  matrix  of  the  claw.  The  small  sesamoid  (or  navicular  bone)  is  absent,  but 
is  replaced  by  a  prominence  of  the  ungueal  phalanx.  The  auricularis  and  index  are 
alike,  and  not  so  long  as  the  annularis  and  medius,  which  are  the  same  in  length. 

The  Pig  has  four  complete  digits  articulating  from  the  metacarpals ;  the  thumb  is 
absent.  The  index  and  auricularis,  or  fourth  and  fifth  digits,  are  short,  and  do  not 
usually  rest  on  the  ground. 

Buminanfs  certainly  possess  four  digits,  but  only  two  are  perfect — the  medius  and 
annularis — and  these  articulate  with  the  inferior  extremity  of  the  principal  metacarpal. 
The  two  others — the  index  and  auricularis  —  are  in  a  rudimentary  condition,  and  are 
represented  by  two  small  bones  situated  above  and  behind  the  metacarjjo-phalangeal 
articulation. 

In  the  Ox,  Sheep,  and  Goat,  each  of  the  perfect  digits  comprises  three  phalanges  and 
three  sesamoids. 

The  first  phalanx  fairly  represents  the  moiety  jf- 
of  the  phalanx  in  the  Horse.  It  has  no  posterior  ^' 
imprints,  but  shows  them  on  its  inner  surface  /=W 
for  the  attachment  of  several  ligaments.    This        ^^ak  te'^as?^ 
internal  face  is  plane,  and  the  external  convex ;  ^^^'^^^i''^, 
these  characters  are  repeated  in  the  other  two  ^^^^^^^^(t/~^'-'-rj'i'/K>i\ 
phalanges.    It  is  also  remarked  in  all  the  pha-         ^^^^^^^^^ttt^t^' " '      '  //'Kv 
langeal  bones,  that  the  external  articular  facet  ^i^||^pMpQ^i?a:"^    •' •V'-  Sx 

of  the  extremities  is  always  larger  than  the  "^^M^^^^^P^ 
internal.    Of  the  two  sesamoids,  the  external  is  ^f|ffl|ni7!?^^  'fj 

larger  and  less  elongated  than  the  internal.  "^fwlfli)^''  ^^'li^) 

They  articulate  witii  each  other,  and  with  the  ■  W 

first  phalanx  by  small  diarthrodial  facets.  ^^'W'  V^kW 

The  second  phalanx  is  hollowed  internally  W^'W'-'  ' 

by  a  small  medullary  cavity.  ''''l^ 

The  Mnr/KCflZ  ^J/'a'awa;,  as  a  whole,  resembles  ''V  7/ 

one  of  the  lateral  moieties  of  the  os  pedis  of  Mr' /v  y 

solipeds.    This  phalanx  has  no  complementary  wi^  '-  '^''^''': 

fibro-cavtilage,  basilar  process,  or  retrossal  emi-  fl^'/V';  l''"! 

nence,  nor  yet  a  cavity  of  insertion  on  the  sides  ^K^i/^^'^'^^-W 
of  the  pyi'amidal  eminence.    The  semilunar  ^^KW'^'''''7 
crest  is  replaced  by  an  obtuse,  tliick,  and  rugged 

relief,  which  occupies  quite  the  posterior  limit  ^^M'^ 
of  the  inferior  face  of  the  bone.    Three  large  Dii^ 
wl'f^^f the  third  phalanx,  two  to  the    human  scapula  ;  external  aspect. 
base  of  the  pyramidal  emmence,  and  one  towards  i    c         •        ^         „    r  ^  . 
the  origin  of  the  preplantar  fissure.    Thevform    1' /^Pi'^^spmous  fossa;    2,  Infraspmous 
in  the  interior  of  the  bone,  a  vast  sinus,  giving  ^'  Superior  border;  4,  Supra- 

rise  to  several  vascular  canals  which  opeA  Sn  the  ?_°'''P«l-''i-  f  ;  5,  Anterior  or  axdlary 
surface.  There  is  only  one  foramen  at  the  base  of       ,    ''.'V    '  Head  of  the  scapular  and 

thcpyramidalemineuceinthesma?ZerJ?ttm/naH<s.  /Y/*^  '■  ^'  ^,"^'"n''  '1?^'"  5.8. 

jNeck  of  the   scapula;   9,  Posterior 

COMPARISON  OP  THE  thoracic  LIMB  OF  man  WITH  ^r'    ^P'"' '    }\  T;''^°S"lai- 

THAT  OF  THE  DOMESTICATEB  ANIMALS.  "T","  ''^''t  ^.'j'  I'f 

ot  the  trapezius  glides,  with  the  tuber- 
^.  biiouLDER.— The  shoulder  of  man  (fig.  ,54)      culum  spina;  scapula;  between  it  and 
has  for  its  base  two  well-developed  bones,  the      10;  12,  Acromion  process;  13,  Nutrient 
scapula  and  clavicle.    The  scapula  is  more  dis-      foramen  ;  14,  Coracoid  process 
tinctly  triangular  than  tliat  of  all  the  domesti- 
cated animals;  its  vertebral  border  is  also  more  extensive.    The  scapular  spine,  very 
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elevated,  is  followed  bv  an  ncromion  whoso  extremity  reaches  to  above  the  scapulo- 
humcral  articulation.  The  latter  is  separated  from  llic  remainder  of  tlie  bpino  hy  a 
constriction  called  tlie  pedicle  of  the  aerumion.  The  coraco.d  process  is  voluminous,  and 
resembles  a  senii-llexed  iinKcr.  Tl.e  clavicle  extends  from  the  acromion  to  the  sternuin ; 
it  is  llntten^d  above  and  below,  and  ilcxed  like  an  italic  S.  Ihis  mliexion  of  the 
clavicle  is  more  pronounced  in  the  mnlc  than  the  femiile.  i-    i  • 

B  A.iiM.— The  humerus  of  Man  is  much  longer  tliau  that  of  animals.    Its  dinphysis 
is  prismatic  and  divisible  into  three  faces;  the  deltoid  imprint  lias  the  form  of  a  V  wit 
its  point  directed  downwards.    The  voluminous  articular  head  is  turned  inwards .  tl 
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Fig.  56. 


lit  ID 


HUMAN  ARM-BONES;  FRONT  VLEW. 

,  Shaft  of  ulna;  2,  Greater  signioid 
notch;  3,  Lesser  sigmoid  notch;  4  Ole- 
cranon process;  5,  CoronoiJ  process;  6, 
Nutrient  foramen;  7,  Ridges  for  inser- 
tion of  interosseous  membrane;  8,  Capi- 
talum  ulna;;  9,  Styloid  process;  10, 
Shaft  of  radius;  11,  Its  head;  12,  Its 
nccic;  13,  Its  tuberosity;  14,  Ubhqne 
line;  15,  Lower  end  of  bone;  16,  Styloid 
process. 


RIGHT  HUMAN  HUMERUS;  ANTERIOR 
SURFACE. 

1,  Shaft;  2,  Head;  3,  Neck ;  4,  Greater 
tuberosity;  5,  Lesser  tuberosity;  6,  Bici- 
pital sroove  ;  7,  Interior  bicipital  groove; 
8  Posterior  bicipital  ridge  ;  9,  Rough  sur- 
face for  insertion  of  deltoid  ;  10,  Nutrient 
foramen;  11,  Eminentia  capitata ;  12, 
Trochlea;  13,  External  condyle;  14,  In- 
ternal condyle;  15,  External  condyloid 
ridcre-  16,  Internal  condyloid  ridge;  l(, 
Fossa  for  the  coronoid  process  of  ulna. 

bicipital  groove  is  single,  and  looks  outwards.   The  inferior  articular  surface  resembles 

MiILa  W        }^ have  already  s.3n,  c^y  articu- 
C.  1^0KE-ARM  -lhct^^o  onesM  ,  ^^^^^^^^  .^^  middle  part, 

late  by  their  extremit  es  ;   bey  .  e  sepa^^^^^^^^^  ^  .  ^j^^^  of 

The  superior  extremity  of  t,  1  e     '^^"^  t,    ^oroi  oid  process  belongs  to  the 

the  ulna  articulates  with  .^'^  ™  l\  That  the  ridins  cor- 

ulna.    At  the  lower  extremi  y  o    l  e  foje-aun^^        eina  l^e^      ,  ^^^.^^^^^^^^^ 

responds  to  the        -  ^^^^^  SdatL  is  protected  outwardly  and  inwardly 

pyramidahs   2,  lhat  the  i"^''  "  .  ,  -  ^  processes  of  the  ulivi  and  radius, 

by  two  B.najl  — J^^^^^^  ,„„j,3ed  of  eight  boiu.-four  m  each 
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row.  The  tliree  first  of  the  upper  row  articulate  with  the  radius ;  the  foxu'th  responds 
to  the  uhm.  In  the  bones  of  the  lower  row,  the  trapezium  responds  to  the  metacarpal 
of  the  thumb  and  that  of  the  index;  the  trapezoides  to  the  latter  only,  the  os  magnum 
and  unciform  to  the  metacarpals  of  the  niedius,  annularis,  and  little  .finger.  The 
pisiform  bone  and  the  cuneiform  process  of  the  unciform  convert  the  posterior  face  of  the 
carpus  into  a  channel. 

•2.  Metacarpus. — The  five  metacarpals  of  Man  are  parallel  to  each  other,  and  articulate 
by  their  superior  extremities  with  the  bones  of  the  cur- 
'pus  ;  by  their  inferior  extremities  with  ihe  phalanges. 
They  are  all  concave  in  their  middle  portion,  and 
thickened  at  their  ends.  The  metacarpal  of  the  thumb 
is  the  shortest  and  strongest.  The  others  diminish  ip 
volume  from  the  fourth  to  the  first. 

3.  Digital  Region. — Here  we  find  five  digits,  eaeh 
composed  of  three  bony  columnettes,  with  tiie  exception 
of  the  thumb,  in  which  only  the  second  and  third  pha- 
langes are  present.  They  decrease  in  length  from  the 
third  to  tlie  first,  and  the  third  to  the  fifth.  The  first 
aud  second  ]ihalanges  are  small  semicylindrical  bones, 
t^lightly  thickened  at  their  extremities.  The  ungueal 
phalanges  are  constricted  in  tlieir  middle,  and  widened 
like  a  liorse-shoe  at  their  inferior  extremity  ;  the  palmar 
face  is  roughened,  the  doi's^d  face  smooth. 

Article  V. — Posterior  Limbs. 

Each  of  these  is  divided,  as  already  noted, 
iuto  foui-  secondary  regions  :  the  pelvis,  thigh, 
leg,  and  foot. 


PELVIS. 


PALMAR  SURFACE  OF  LEFT 
HUMAN  HAND. 


The  pelvis  is  a  kind  of  bony  cavity  formed 

by  the  union  of  the  sacrum  with  two  lateral  ,   

pieces,  the  coxte,  which  are  consolidated  with  1>  ^cnphoid  bone ;  2,  Semilunare ; 
each  other  in  the  inferior  median  line.    The  h  5  5, 

description  of  the  sacrum  having  been  already 
given,  it  now  remains  to  speak  of  the  coxa. 


A.  Coxa. 


Trapezium;  6,  Groove  in  tra- 
pezium for  tendon  of  flexor 
carpi  radialis;  7,  Trapezoides; 
8,  Magnum  ;  9,  Unciform  ;  10, 

10,  The  five  metacarpal  bones; 

11,  11,  First  row  of  phalanges; 

12,  12,  Second  row;  33,  13, 
Third  row;  14,  First  phalanx 
of  the  thumb;  15,  Second  and 
last  phalanx. 


The  coxa,  also  designated  os  iliacum,  os  imio- 
minatum,  is  a  very  irregularly-shaped  flat  bone, 
double  (with  its  fellow  on  the  oj^posite  side), 
and  directed  obliquely  from  above  to  below  and 
before  to  behind  It  is  contracted  in  its  middle  part,  which  presents  extev 
nally  an  articular  cavity,  the  cotyloid;  anterioriy,  wheit  if^sTs 
sacrum,  It  becomes  widened,  as  it  also  does  in  its  postei4  poiSon  wh  ch 

_  It  is  divided,  in  the  foetus,  into  three  distinct  pieces  ioined  bv  coT-t;in„n 
m  the  centre  of  the  cotyloid  cavity,  which  the  three  'cdu  Z  Trmin? 
Although  thoy  soon  become  consolidated  into  a  single  piece  it  is  ciSnn.  ^' 
to  describe  them  as  so  many  separate  bones  by  the^na^r  o^f  U^^:^^ 

Ilium,— The  i'ZiMm,  a  flat  aud  triangular  bone  curvrd  nn  ifc^if  a-     .  -. 
obluiuely  from  above  to  below,  before  t^  behiiTauTwitliiroitw^^^ 
the  anterior  portion  of  the  coxa  which  corrcsumuk  vvi  1.  f  f^'™s 
the  most  considerable  of  the  three  divisio^  rd  ^^^^^^^^^  I* 
and  three  angles.  '  two  j aces,  three  borders, 
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Faces.— Tho  external  or  superior  face,  Btuddcd  witli  Borao  muscular 
imprints,  is  excavated  on  both  sides,  and  is  named  the  external  tlim  fosssa. 
The  internal  or  inferior  face  offers  for  study:  1,  An  extenial  portion, 
smooth,  and  crossed  by  somo  vascular  grooves;  this  is  the  xLiac  sur/ace, 
which  is  replaced  in  Man  by  an  excavation  called  the  tni,rnal  ilmc  fossa; 
2,  An  internal  portion,  roughened  and  uneven,  presents,  posteriorly,  the 
auricular  facet,  an  irregular  diarthrodial  surface,  elongated  from  side  to 
side,  a  little  oblique  in  front  and  inwards,  and  responding  to  an  analogous 
surface  on  the  sacrum.  .  , 

Borders.— The  anterior  border,  or  crest  of  the  ilium,  is  slightly  concave, 

Fi?.  58. 


THE  COX^;  SEEN  FROM  BELOW. 

1  Iliac  surface;  2,  Auricular  facet;  3,  Angle  or  crest  of  the  ilium;  4,  Angle 
'nf  the  haunch-  5   Cotyloid  cavity;  6,  Its  bottom;  7,  One  of  the  impnnt* 
.    foVSe  tertrok  of  the'anterior  st'raight  muscle  of  the  thigh  (rectus  femons); 
8,  Ilio-pectineal  ridge;  9,  Channel  on  the  externa   face  of  the  pubes ;  10,  OnuI 
(or  obtirator)  foramen  ;  11,  Ischial  spine  ;  12,  12,  Ischial  arch. 

nnd  bears  a  roughened  lip  for  muscular  insertion  .The  external  harder  is 
JSfck  concave,  and  furrowed  by  vascular  fissures  ;  it  presents,  mfenorly  the 
nutrient  foramen.  The  internal  border  is  thin  and  concave,  particularly  in 
its  posterior  part,  which  constitutes  the  great  ischatic  notch. 

Males -The  external  angle,  or  anterior  and  superior  spinous  process  ib 
thicWde  and  flat,  and  bears  four  tuberosities  :  two  superior  and  two 
Sor      The  internal  angle,  or  posterior  and  superior  spinori. jroce^, 
represents  a  rugged  tuberosity  curved  backwards  and  upwards.  The 

ilio-femoral  muscle.) 
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posterior  or  cotyloid  angle  is  prismatic  and  very  voluminous.  It  exhibits  : 
1,  Behind,  a  wide  concave  articular  facet,  which  forms  part  of  the  cotyloid 
cavity ;  2,  Above  this  cavity,  the  supracotyloid  crest,  represented  in 
Man  by  the  ischiatic  spine.  This  is  an  eminence  elongated  from  before  to 
behind,  sharp  on  its  summit,  smooth  inwardly,  roughened  outwardly,  and 
continuous  by  its  anterior  extremity  with  the  internal  border  of  the  bone  ; 

3,  Outwardly,  two  deep  imprints  for  the  insertion  of  the  rectus  muscle ; 

4,  In  front  and  inwards,  the  ilio-pectineal  eminence,  a  small  elongated  pro- 
minence forming  the  most  salient  point  of  a  kind  of  ridge  (linea  ilio-pectinea) 
that  insensibly  subsides  above  on  the  inner  face  of  tho  ilium,  and  is  continued 
below  by  the  anterior  border  of  the  pubis. 

Of  the  three  angles  of  the  ilium,  the  first  is  also  termed  the  angle  of  the 
haunch,  and  the  second  the  angle  of  the  croup, 

Pdbis. — Situated  between  the  ilium  and  ischium,  elongated  from  side  to 

Fig.  59. 


PELVIS;  FRONT  VIEW. 

1,  Crest  and  anterior  spinous  process  of  tlie  ilium  ;  2,  Angle  of  the  croup,  with  the 
auricular  facets  proceeding  from  it ;  3,  Shaft  of  the  ilium,  with  the  ilio-pectineal 
crest ;  4,  Cotyloid  cavity  ;  5,  Symphysis  pubis  ;  6,  Ischiatic  tuberosity. 

side,  flattened  above  and  below,  and  irregularly  triangular,  the  pubis,  the 
smallest  of  the  three  divisions,  is  divided  for  convenience  of  description  into 
two  faces,  three  borders,  and  three  angles. 

Faces.—The  superior,  smooth  and  concave,  concurs  in  forming  the  floor 
ot  the  pelvis.  It  shows  one  or  two  nutrient  foramina.  The  inferior  is 
roughened,  and  marked  throughout  its  length  by  a  wide  channel  which 
reaches  the  bottom  of  the  cotyloid  cavity.  This  fissure  lodges  the  pubio- 
temoral  ligament  and  a  very  large  vein. 

Borders.— The  anterior  is  constituted  by  a  thin  rugged  lip,  which  is 
curved  upwards.  The  posterior,  thick  and  concave,  circumscribes  anteriorly 
a  wide  opening,  the  oval,  subpubic,  or  obturator  foramen  ;  it  is  channeled  near 
the  cotyloid  angle  by  a  fissure  which  runs  obliquely  inwards  and  down- 
wards. The  internal  is  united  with  that  of  the  opposite  pubis  to  form  ho 
pubic  portion  of  the  pelvic  sympliysis.  °     loim  iiio 
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Anqles.~-ThG  external,  alsr)  named  tlic  cotyloid  awjle,  w  the  thickest  of  tlio 
three.  To  it  chiefly  behrngs  the  ruggccl  depressed  surface  that  constitutes 
the  bottom  of  the  cotyloid  cavity.  The  internal  unites  with  the  amdogo  s 
angle  of  the  opposite  pubis.  The  posterior  is  consolidated  at  an  early  pc  loc 
with  the  antero-internal  angle  of  the  ischium,  to  inclose,  inwardly,  the  oval 

^''''ischium,— This  is  the  mean,  in  volume,  of  the  three  pieces  of  the  com 
Situated  behind  the  pubis  and  ilium,  it  is  flattened  above  and  below,  and  ot 
a  quadrilateral  form     It  offers  for  study :  two  faces,  four  hm-ckrs,  and  fom 

'"''^jSces.— The  superior  is  smooth  and  nearly  plane,  and  forms  part  of  the 
floor  of  the  pelvic  cavity.  It  has  a  small  nutritious  foramen  directed  ou  - 
wards.  The  inferior  p/esents  some  rugosities  clustered  particularly  about 
the  symphysis. 


pelvis;  lateral  view.  ,  ^  .  ,  •■ 

1  Cve«t  of  the  iliuB.  ;  2,  Angle  of  the  croup  ;  3  Shaft  of  the  ,1mm  ;  4,  Cotyloul 
'  cavity,  or  acetabulum  ;  6,  Ischial  spme. 

Borders  -The  anterior,  thick  and  concave,  circumscribes  the  oval  foramen 
Boide^s.     xn  .        .^^         ^vectedi  obliquely  forwards  and 

P°tX  Lm?with  the  analogous  border  of  the  opposite  bone,  a  large 
inwards,  ^''^Y'^^Jn  .^^^^  ^,.,7,.  °it  exhibits,  throughout  its  extent,  a  rugged 
notch  named  «  ^  J^^  \r^^^^  from  tl>e  side  of  the  inferior  face.  The  ex- 
f^"Tt^^lT<ZoX-oJ^'^^t^^  the  lesser  iscJdatie  notch.  The  internal 
'^J^ue^ti^^o^^of  the  other  side  to  constitute  a  portion  o±  the  pelvic 

symphysis.  ^^t^^o-external  or  cofyloidean  is  the  most  voluminous  of  the 

A«i/Zcs.-The  a«<ero  ex  _  excavated  diarthrodial  facet,  making  pxi-t 

four,  and  affords  J^^^^jJ;  posterior  extremity  of  the  supcr-cotyloidean 
of  the  cotyloid  cavity,  2,  i     post^^^^  j     separates  it  from  the 

crest,  Ijf  t^r'jf  m^^^^  L  consolidated  .nth 

external  border  of  the  bone     x  ^stero -external  angle  forms  the 

the  postenor  '^ng'^  ^^  t",     i,,„ic  process  which  looks  upwards, 

iscUatic  tuherosit,/.    ^his  is  a  lar^^^^^^  behind,  with 
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forms,  with  that  of  the  other  ischium,  the  summit  of  the  triangular  space 
which  constitutes  the  ischiatic  arch,  or  pubic  arch  of  some  species. 

The  Coxa  m  General. — The  bone  whose  three  constituent  parts  wo  have 
just  been  studying,  presents  for  consideration,  as  a  whole,  a  middle  j^ortion 
and  two  extreniitios.  The  middle,  very  much  contracted,  offers,  outwards 
and  downwards,  the  colyloid  cavity  (or  acetabulum),  which  has  not  yet  been 
described,  because  its  study  does  not  properly  pertain  to  either  of  the  three 
regions  of  the  coxa.  This  cavity  is  intended  to  receive  the  articulating  head 
of  the  femur,  and  represents  the  segment  of  a  hollow  sphere  ;  it  is  circuni- 
scribcd  by  a  very  salient  rim  which  is  thin  at  its  free  margin  and  widely 
notched  on  the  inner  side.  The  deeper  portion  is  occupied  by  the  rough- 
ened and  depressed  surface  already  designated  as  tlie  bottom  of  the  cotyloid 
cavity  (fundus  acetabuli),  and  which  communicates  by  the  internal  notch  of 
the  rim  with  the  inferior  groove  of  the  pubis.  The  anterior  extremity, 
flattened  on  both  sides,  and  formed  by  the  ilium,  rests,  as  has  been  shown, 
on  the  sacrum.  The  posterior  extremity,  flattened  in  an  inverse  sense  to  the 
jn-eceding,  is  constituted  by  the  pubis  and  the  ischium,  and  traversed,  from 
above  to  below,  by  the  sub-pubic  (or  obturator)  foramen,  the  large  oval 
aperture  which  separates  these  two  bones  from  one  another,  and  perforates 
the  floor  of  the  pelvis ;  this  opening  is  closed  in  the  fresh  state  by  muscles. 

The  two  coxffi,  by  uniting  in  their  posterior  part,  form  the  articulation 
to  which  has  been  given  the  name  of  iscliio-pubic  or  pelvic  symphysis ;  thus 
united,  the  two  bones  represent  something  like  a  V  with  the  opening  in 
front ;  a  circumstance  which  makes  the  lateral  diameter  of  the  pelvis  greater 
in  front  than  behind. 

Structure  and  Developjient  of  the  Coxa. — To  the  three  centres  of 
ossification  which  constitute  the  coxa,  are  added  two  complementary 
centres  :  one  for  the  anterior  spinous  process  and  spine  of  the  ilium,  another 
for  the  ischiatic  tuberosity. 

In  youth,  the  different  parts  of  the  coxa  are  very  thick,  and  the  spongy 
tissue  is  abundant,  while  the  compact  is  rare.  The  pubis  is  always  convex 
on  its  two  faces,  and  the  middle  part  of  the  coxa— that  adjoining  the  cotyloid 
cavity — is  of  considerable  thickness,  a  feature  which  much  diminishes  the 
extent  of  the  pelvic  reservoir.  As  the  animal  advances  in  age,  however, 
the  layers  of  compact  tissue  increase  in  thickness,  approaching  each 
other  as  the  spongy  substance  is  lessened.  The  pubis  becomes  thinnest,  and 
at  an  advanced  period  of  life  is  sometimes  even  translucid. 

The  compact  tissue  is  always  abundant  in  the  neighbourhood  of^  the 
cotyloid  cavity,  as  this  is  the  centre  on  which  converge  all  the  impulsive 
efl'orts  communicated  to  the  trunk  by  the  posterior  limbs.  It  is  also  in  this 
cavity  that  ossification  commences. 

B.  The  Pelvis  in  General. 
_  1.  External  and  Internal  Conformation  of  the  Pelvis.— The  pelvis  is  a 
kind  of  rear  cavity  in  the  form  of  a  cone,  which  prolongs  the  abdominal  cavity 
It  occupies  the  posterior  part  of  the  trunlc,  ami  with  regard  to  its 
conformation,  presents  for  study  an  external  and  an  internal  surface. 
External  surface. — This  may  be  resolved  into  four  regions  or  faces 
The  superior  region  is  slightly  oblique  from  above  to  below,  and  before 
to  behind;  its  degree  of  obliquity  varies.    It  is  contracted  from  before  to 
behind,  and  shows  :   1,  On  the  median  line,  the  spinous  processes  of  the 
sacral  and  the  first  coccygeal  vcrtebrfe ;  2,  On  each  side  the  sacral  gi-ooves 
at  the  bottom  of  whicJi  open  the  supcrsacral  canals.  ' 
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The  inferior  region  is  nearly  horizontal.  Formed  by  the  pubcB  and  ischia, 
it  present;  from  before  to  bebind:  1,  In  tbe  middle,  l-..j;;i"7"^^^^^ 
svmpbysis;  2,  On  each  side  tbe  subpubic  groove,  tbe  oval  foramina  and 
Srinferio^  face  of  tbe  iscbia  ;  3,  Quite  externally,  tbe  cotyloid  cavities,  by  | 
wbicb  tbe  pelvis  rests  on  tbe  posterior  limbs. 

Tbe  lateral  regions  are  oblique  from  above       ^^l^^/^^^j^J^S  of 
witbout,  and  wider  in  front  tban  bebind.    Tbey  ^xbibit :  1  T^e je 
tbe  ilium  and  tbe  two  anterior  spinous  processes;  2,  The  exteiiml  i  lac 
tne  ^^"^J^Jr^   ,  4         eupercotyloid  crest  or  iscbiatic  spme, 

piJent   o^^^^^^^^^^^  o?  insertion  for  the  intex-nal  or  deep 

ThX^is  muscl^^^^   5  Tbe  lesser  iscbiatic  notch;  6,  Tbe  iscbiatic  tuberosity. 
^    iZZuZhce:-^^^  internal  surface  of  tbe  Horse's  pelvis  cannot  be 
diviSo  twfportions  as  in  Man,  because,  the  inner  aspect  of  the  iliac  bones 
is  not  hollowed  out  to  form  an  anterior  cavity.  t  i, 

The  nelvis  of  Solipeds  is,  therefore,  a  simple  conoid  cavity,  m  which  are  dis- 
tinSS  forLg^^^^  or  f^ces,  and  two  apertures  called  the  ^nlet  and  o^kL 
^ThTanterior  ovening  or  inlet  is  nearly  cii-cular,  especially  m  the  Ma  e, 
.nd  a  littlfoSS^^^         and  backWards.    It  is  limited  above  by  the 
^^ft'oilL  base  of  the  sacrum;  inferiorly,  by  the  --^l^^l^^^^^^ 

Se  pubis  ;  and  on  tbe  sides  by  a  portion  of  the  inner  face  of  the  iliac  bones, 

the  metin  of  this  IB  Hrif  ^"f  ,   .      ,        -  ^  ilio-pectmefil 

the  mfeiiorfaoe  of  the  saoro-iliac  articulation  ^^^^^""^^^^^^^^^i^ 
eminence  of  the  other ;  this  is  on  an  f  ?'«8f  8,^^^  ?cl<?-  ^^^^^^  ai,^„,i„„. 
hTetutably  demonstrate  that  the  inlet  IB  not  f  J'P'f  ,i,e  pelvic 

The  j>isimV  nmlnre  or  mOet,  Bituated  f  ™  Pf '^^"ae  Mlvis  of  the 
cavity,  ivCB  erit  to      :^::^:^^TlSS; ^^r^^^  think  hy 

the  sapercotyloid  crest      . J'^V^^^^^ 

51  Shf  relvic  cavlg  is  « 

"'""C  -yiStor  Wic  is^-lXf^itt^y 
S;i&'H.-;o=.  Wer  tt::^^     «  "iae  notch  to  form  the 

arch  of  the  ischmm.  ^  Pnlmnx  that  the  portion  of  this  plane  corre- 

It  has  been  remarked  by  M.  G^'^'^^"^' ^^''^^^  The  superior  face  of  the 

spending  to  the  P^^is  presents  numeroj^^^^^^^^^  \^ 
pubis  may  be  convex  in  its  antenoi  J^^^J^  concavitv  being  separated 

it  may  he  concave  before  and  convex  belmid^    e  co^  sometimes  t-epresented 
from  the  convexity  by  a  transverse  iidgc    i      i   «  ^^^^ 
by  a  series  of  small  conical  cmuionces ,  at  otuci 
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disposed  as  a  smootli  inclined  plane,  directed  backwards  and  upwards,  and 
a  kind  of  rim  surmounts  the  anterior  contour  of  the  oval  foramen. 

With  regai-d  to  the  lateral  regions,  they  are  formed  by  a  small  portion 
of  the  inner Iface  of  the  ilia,  and  in  great  part  by  the  sacro- sciatic  ligaments. 

2.  Differences  in  the  Pelvis  of  the  Sexes. — The  pelvis  of  the  Mare 
exceeds  that  of  the  Horse  in  all  its  dimensions,  but  the  difference  is  most 
marked  in  the  transverse  diameters. 

The  anterior  inlet  forms  a  vast  cii-cumference  when  compared  with  that  of 
the  male ;  the  pectineal  crests  are  widely  apart,  and  the  distance  separating  the 
anterior  border  of  the  pubis  from  the  lower  face  of  the  sacrum  is  considerable. 

If  the  pelvis  be  viewed  in  its  superior  plane,  it  is  found  that  in  the 
Mare  the  ischiatic  notches  are  very  deep ;  that  the  internal  border  of  the 
ilium  forms  a  regularly  curved  and  very  concave  line  ;  and  that  the  supracoty- 
loid  crests,  or  ischiatic  spines,  are  widely  separated  from  each  other.  It  is 
also  noticed  that  the  floor  of  the  pelvis  is  wide,  and  that  the  bones  com- 
posing it  tend  towards  the  same  horizontal  plane. 

In  the  male,  the  ischiatic  border  is  only  represented  by  a  very  curved 
line ;  this  line  is  composed  of  two  almost  straight  portions,  which  join  at 
an  obtuse  angle  at  the  origin  of  the  neck  of  the  ilium  ;  the  supracotyloid 
crests  are  relatively  near  each  other,  and  bent  towards  the  longitudinal  axis  ; 
while  the  two  moieties  of  the  pelvic  floor  are  directed  very  obliquely  down- 
wards and  inwards. 

In  the  Mare,  the  ischial  arch  is  larger  than  in  the  male,  and  forms  a 
resular  curve  uniting  the  two  tuberosities  of  the  same  name.  In  the  Horse, 
the  two  ischiatic  tuberosities  are  but  little  apart  from  each  other,  and  the 
ischial  arch  forms  a  somewhat  acute  angle  whose  borders  are  nearly  straight. 

Lastly,  when  the  pelvis  is  examined  in  its  inferior  plane,  in  addition  to 
the  features  already  indicated  in  the  ischiatic  arch,  it  is  found  that  in  the 
Mare  the  obturator  foramina  are  large  and  nearly  circular,  while  in  the 
Horse  they  are  elliptical ;  the  cotyloid  cavities  are  also  further  removed  from 
the  ischio-pubic  symphysis  in  the  female  than  the  male. 

The  sacrum  of  the  Mare  has  appeared  to  us,  in  some  individuals,  to  be  a 
little  more  arched  from  before  to  behind  than  that  of  the  Horse ;  but  this 
character  is  not  constant. 

The  following  figures  relating  to  the  capacity  of  the  pelvis  in  the  Mare 
and  Horse  confirm  what  has  just  been  enunciated. 


MARE. 
Horizontal  Diameters. 

HORSE.  1 
Horizontal  Diameters. 

Between  the  Pectineal 
Crests. 

Between  the  Supercoty- 
lold  Creste. 

Between  the  Pectineal 
Crests. 

Between  the  Supercoty- 
lold  Crests. 

Inches. 

Inches. 
7' 

Inches. 

Inches. 

OA 

MARE. 
Vertical  Diameters. 

HORSE. 
Vertical  Diameters. 

Between  the  Sacrum  and 
Pubis. 

Betw  een  tlie  Sacrum  and 
Ischium. 

Between  the  Sacrum  and 
Pubis. 

Between  the  Sicrum  and 
Ischium. 

Inches 
8^ 

Inches. 
6f], 

Inches. 

8 

Inches. 

H 
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To  recapitulate,  thoro  is  observed  in  the  pelvis  of  the  Mare  : 

1.  A  great  increase  in  the  transverse  diauictcrs; 

2.  A  deep  and  regularly  cqncavo  ischiatic  notch  ; 

3.  A  wide  and  concave  ischial  arch ; 

4.  Circular  obturator  foramina; 

5.  The  cotyloid  cavities  distant  from  the  pubic  symphysis. 

THIGH. 

This  has  for  its  base  one  bone,  the  femur. 

Femur. 

The  femur  is  a  long,  pair  bone,  situated  in  an  oblique  direction  down- 
wards and  forwards,  between  the  coxa  and  the  principal  bone  of  the  leg  ;  it 
is  divided  into  a  hody  and  two  extremities. 

Body. — It  is  irregularly  cylindrical,  and  presents  for  study /owr /aces. 
The  external,  internal,  and  anterior,  confounded  with  one  another,  are 
recfularly  rounded  and  almost  smooth,  showing  only  some  slight  imprints 
and  vasciilar  grooves.  The  posterior,  nearly  plane,  and  wider  above  than 
below  offers :  1,  Outwardly  and  towards  the  superior  third,  an  uneven 
circular  surface  ;  2,  On  the  same  level,  and  inwardly,  a  slight  crest,  oblique 
downwards  and  outwards;  3,  In  the  middle,  a  very  extensive  roughened 
surface,  having  the  form  of  an  obliquely  angular  parallelogram,  for  the 
attachrnent  of  the  great  adductor  muscle  of  the  thigh;  4,  Below  this 
surface,  a  large  vascular  groove  running  obliquely  outwards  and  downwards. 

On  the  limit  of  the  posterior  and  external  faces  are  found,  towards  the 
upper  third,  a  large  rugged,  flattened  eminence,  curved  in  front,  and  termed 
the  suhtroclianterian  crest^  because  of  its  position  under  the  trochanter ;  below,  a 
deep  fossa,  named  the  subcondyloid,  garnished  at  its  bottom  with  asperities 
and  bordered  in  front  by  an  uneven  lip.  On  the  limit  of  the  posterior  and 
internal  face,  there  is  observed  from  above  to  below  :  1,  The  sinall  trochanter, 
a  large  scabrous  tuberosity,  elongated  in  conformity  with  the  bone,  and 
situated  near  its  upper  fourth;  2,  A  marked  longitudinal  imprint  for 
the  attachment  of  the  pectineus ;  behind,  it  is  confounded  with  the  surface 
for  the  insertion  of  the  great  adductor  muscle  of  the  thigh,  and  presents,  in 
front,  the  nutrient  foramen  of  the  bone;  8,  The  origin  of  the  great 
posterior  fissui'e  ;  4,  Quite  below,  a  collection  of  large  tubercles  which  form 
the  supracondyloid  crest.  -,  ,  ^  j 

Extremities.— The  superior  extremity  is  sensibly  flattened  before  and 
behind,  and  shows :  1,  Inwardly,  an  articular  head  which  is  received  into  the 
cavity  of  the  acetabulum.  This  head  is  separated  from  the  other  portion  of 
the  body  by  a  neck,  which  is,  however,  not  weU  marked  in  the  Horse,  and 
forms  two-thirds  of  a  sphere,  excavated  in  its  internal  part  by  a  very  deep 
cavity  for  ligamentous  insertion  ;  2,  Outwardly,  a  very  large  eminence,  the 
trochanter,  or  great  (external)  trochanter,  in  which  is  recognised,  as  in  the 
trochlea  of  the  humerus :  a  summit,  much  more  elevated  than  the  articular 
head  and  slightly  bent  inwards ;  a  convexity,  incrusted  with  cartilage  and 
anterior  to  the  summit,  from  which  it  is  separated  by  a  narrow  and  deep 
notch;  a  cmi  situated  under  the  convexity,  and  formed  by  a  tuberculous 
surface  on  which  one  of  the  tendons  of  the  middle  gluteus  muscle  becomes 

'  This  is  the  third  trncl.antcr  of  Cuvicr,  and  takes  the  place  of  the  ext,-rnal  and 
superior  branch  of  the  linea  aspe.ra  of  Man.  (It  is  tl.c  extenud  small  trochanter  of 
Percivall  and  tlie  middle  Irochanter  of  Leyli.) 
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iusorted,  after  gliding  over  tlie  convexity;  3,  Posteriorly,  the /ossa  of  the 
trochanter,  or  dicjital  fossa,  a  deep  cavity  studded  with  imprints  and 
circumscribed,  outwardly,  by  a  salient  lip  which  descends  vertically  from  the 
simimit  of  the  ti-oclianter  to  the  posterior  face  of  the  bone,  where  it 
gradually  subsides. 

The  inferior  extremity  is  flattened  on  both  sides  ;  consequently,  its  larger 
axis  crosses  at  a  right  angle  that  of  the  upper  extremity.   It  is  distinguished 


Fig.  61. 


2 


LEFT  FEMUR;  ANTERIOR  VIEW. 
1,  Head;  2,  2,  Trochanter  major,  with  its 
crest ;  3,  Trochanter  minor  externus,  siib- 
trochanterian  crest,  or  third  troclianter; 
4,  Lesser,  or  internal  trochanter;  5,  Notch 
for  insertion  of  ligamentum  teres;  7,  8, 
Tuberosities  for  tendinous  and  ligamentous 
insertion ;  9,  Trochlea. 


Fig.  62. 


LEFT  FEMUR;  POSTERIOR  VIEW. 

1,  Head ;  2,  Great  trochanter ;  3,  Third,  or 
trochanter  minor  e.xternns;  4,  Lesser,  or 
internal  trochanter ;  5,  Fossa  for  insertion 
of  ligamentum  teres;  6,  Trochauterian 
fossa ;  7,  8,  Tuberosities ;  9,  Fossa  for  the 
insertion  of  the  external  meniscus;  10, 
Suprajondyloid  fossa  ;  1 1,  Condyles. 


by  the  presence  of  tioo  condyles  and  a  troclilca.  The  two  cond,jles,  placed  ono 
beside,  the  other  behmd,  correspond  to  the  superior  extremity  of  the  tibia 
They  are  separated  by  a  deep  depression  designated  the  intercondyloid  fossa 
which  lodges  the  spine  of  tlie  tibia  and  the  interosseous  ligaments  of  the 
femoro-tibial  articulation.  The  external  condyle  bears  outwardly  two  fossiD  ■ 
one  superior,  for  ligamentous  insertion ;  the  other,  inferior,  for  muscular 
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fittachment.  Tlio  internal  condyle  presents,  posteriorly  and  inwardly,  near 
the  posterior  extremity  of  the  intercondyloid  notch,  a  roughened  depression 
for  the  insertion  of  the  fibro-cartilaginous  meniscus  interposed  between  the 
external  condyle  and  the  corresponding  articular  plane  oi  the  tibia,  it  is 
sui-mounted  outwardly,  i.e.,  on  the  side  opposite  to  the  intercondyloid 
notch,  by  a  largo  tubercle  of  insertion.  The  IrocUea  a  wide  Pulley  on 
which  the  patella  glides,  is  situated  in  front  of  the  condyles.  It  is  slightly 
oblique  downwards  and  inwards,  and  appears  to  continue  in  front  the  intei- 
condyloid  notch.    Of  tlie  two  lips  wHch  border  its  cavity  laterally,  the 


Fig.  63. 


internal  is  the  thickest  and  the  most  prominent. 
Between  the  external  and  the  corresponding  con- 
dyle is  seen  a  digital  fossa  for  muscular  insertion. 

Structure  and  develoioment.—The  femur,  very 
spongy  at  its  extremities,  is  developed  from  four 
principal  centres  of  ossification :  one  for  the  body, 
another  for  the  articular  head,  the  third  for  the 
trochanter,  and  the  last  for  the  inferior  extremity 
alone. 

LEG. 

This  has  for  its  base  three  bones :  the  tibia, 
peroneus  (ov  fibula),  and  the  rotula  (or  patella). 

1.  Tibia. 

The  tibia  is  a  long,  prismatic  bone,  thicker  at 
the  superior  than  the  opposite  extremity,  and 
situated  between  the  femur  an^  the  astragalus, 
in  an  oblique  direction  downwards  and  backwards, 
constituting  the  principal  portion  of  the  leg. 

Body  —This  offers  for  study  three  faces  and 
three  borders.  The  faces  are  wider  above  than 
below  The  external  is  almost  smooth,  and  is 
concave  in  its  superior  part  and  convex  below 
where  it  deviates  to  become  the  anterior,  ihe 

Tt\.ne  ThXrders  are  distinguished  as  anterior,  external,  md.  mternal 
of  the  bone,    xae  uurut^a  ivl^.  v„„4.  4„      infprinr  two-thirds  ;  it  forms 

The  first  is  rounded  and  not  ve^y  -^^^^^  conci"  ty  erternal,  which  joins 
in  its  superior  third,  a  cuiwed  ciest  ™  f^'J^^^JJ^j^^g  received  the  name 
the  anterior  and  supenor  t^^J^^^^J^^is  vei-;  thick  and  concave  above, 
of  the  tibial  crest.    The  external  bo^de,    ^  jeiy 

tubeSs  i:  ^^hich  the  Vovj^^^;^^;^^^,     fo..ed  by 
Extremities.-'i:ho  supenor  ^^-^'''^^'f' wh  ch  are  external  and 
three  tuberosities,  an  anterior  and  t^^o   ateia^,       c         ^^^.^^^^^^  ^.^^^ 

internal.  The  first,  the  smallest,  ^«  ^^^f^^^^^  Cosity  by  a  wide  and 
the  tibial  crest,  and  separated  from  the  external  y  3 


SECTION  OF  LEFT  FEMUR, 
SHOWING  ITS  STRUCTURE. 
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deep  groove  in  which  passes  a  tendinous  cord ;  it  is  excavated,  in  front,  by  a 
vertically  elongated  fossa  which  lodges  the  middle  ligament  of  the  patella. 


Fig.  64. 


The  external  td>erosity,  medium  in  size  and  the  most  detached,  has  outwardly 
an  articular  facet  for  the  head  of  the  fibula.  The 
internal  tuberosity,  the  largest  and  least  detached, 
presents  :  on  the  sides,  ligamentous  imprints ;  behind, 
a  small  tubercle  which  gives  attachment  to  the  pos- 
terior crucial  ligament  of  the  femoro-tibial  articu- 
lation. The  superior  face  of  the  two  lateral  tube- 
rosities is  occupied  by  two  large  irregular  and 
imdulated  articular  surfaces,  which  respond  to  the 
condyles  of  the  femiu-  tlrrough  the  medium  of  the 
two  meniscus- shaped  fibre  cartilages  interposed  be- 
tween the  two  bones.  Of  these  two  surfaces  the 
external  is  always  the  widest,  because  it  serves,  by 
its  posterior  part,  for  the  gliding  movements  of  the 
popliteal  tendon.  They  are  separated  from  each 
other  by  the  tibial  spine,  a  conical  articular  eminence 
divided  into  two  lateral  paiis  by  a  groove  of  inser- 
tion excavated  at  its  base,  and  in  front  by  two  lateral 
facets  for  the  insertion,  anteriorly,  of  the  two  inter- 
articular  cartilages ;  it  is  bordered  behind  by  another 
fossa  which  receives  the  posterior  insertion  of  the 
internal  meniscus. 

The  inferior  extremity,  flattened  behind  and  before, 
exhibits  an  articular  surface  moulded  on  the  pulley 
of  the  astragalus,  and  two  lateral  tuberosities.  The 
articular  surface  is  formed  by  two  deep  cavities  oblique 
from  behind  to  before  and  within  outwards,  and 
separated  by  a  median  tenon  which  terminates  pos- 
teriorly by  a  very  prominent  projection  on  which  the 
bone  rests  when  it  is  made  to  stand  vertically  on 
a  horizontal  plane.  The  external  tuberosity^  ])vo^ects 
but  little,  and  is  traversed  in  its  middle  by  a  vertical 
fissure.  The  internal  tuberosity,^  better  defined,  is 
margined  posteriorly  by  an  oblique  channel. 

Structure  and  clevelopjuent.  — The  tibia  is  very 
compact  in  its  inferior  portion,  and  is  developed  from 
four  chief  centres  of  ossification.  The  body  is  formed 
by  one  and  the  superior  extremity  by  two,  the  anterior 
tuberosity  taking  one  of  these ;  the  last  develops  the 
whole  of  the  inferior  extremity.  It  is  rare  to  see 
the  external  tuberosity  of  this  extremity  formed  from 
a  separate  nucleus. 

2.  Fibula  {or  Peroneus). 

_  A  small,  undeveloped  bone,  elongated  and  sty- 
loid in  shape,  situated  outside  the  tibia,  and  extend- 
ing from  the  superior  extremity  of  that  bone  to  the 
middle  or  lower  third  of  its  body. 

_  The  middle  portion  of  the  fibula  is  thin  and  cylin- 
drical, and  forms  above,  in  common  with  the  external  border  of 
'  The  external  malleolus  of  Man. 


POSTERIOR  VIEW  OF 
RIGHT  TIBIA. 

Tibiiil  spiue ;  2,  Fossa 
for  the  insertion  of  the 
internal  meniscus;  3, 
External  tuberosity  with 
articulation  for  the  fib- 
ula ;  4,  Fossa  for  the 
insertion  of  external 
meniscus ;  5,  Fibula, 
forming  with  the  tibia 
the  tibial  arch ;  6,  Shaft, 
or  boily  of  the  tibia ; 
7,  8,  External  and  in- 
ternal nuilleoli,  inferior 
tuberosities,  or  lateral 
processes  of  the  tibia ; 
9,  Articular  trochlea; 
with  a  nieilian  ridge, 
for  articulation  with  the 
astrasjalus. 


the 

^  The  internal  malleolus. 


argor 
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bono,  the  tibial  arch.  Its  superior  extremity,  wide  aud  flattened  on  both 
sides,  has  received  the  name  of  head;  it  offers,  on  its  internal  face,  a 
diarthrodial  facet  to  articulate  with  the  external  and  superior  tuberosity 
of  the  tibia ;  on  its  external  face  it  shows  ligamentous  imprints.  The 
inferior  extremity  of  the  fibula  terminates  in  a  blunt  point,  and  gives 
at'taclimeut  to  the  ligamentous  fibres  that  unite  it  to  the  tibia.  _ 

The  fibula  is  sometimes  continued  to  the  external  inferior  tuberosity 
of  the  latter  bone,  with  which  it  is  confounded ;  and  as  it  is  particularly 
under  such  circumstances  that  this  tuberosity  has  been  noticed  to  be  deve- 
loped from  a  special  nucleus,  it  seems  quite  natural,  having  regard  to 
the  disposition  observed  in  pachyderms  and  carnivores,  to  consider  it  as 
the  inferior  extremity  of  the  fibula  joined  to  the  tibia.  With  these  ammals, 
indeed,  the  tuberosity  or  external  malleolus  is  formed  by  the  inferior  ex- 
tremity of  the  fibula.  t  ,     i  i 

Structure  and  development.— This  bone  is  very  compact,  and  developed 
from  a  single  nucleus  of  ossification. 

3.  Patella. 

A  small  short,  and  very  compact  bone,  situated  in  front  of  the  femoral 
trochlea,  aud  annexed  to  the  tibia,  to  which  it  is  attached  by  three  extremely 

solid  ligamentous  bands.  ,  n      .  i.- 

The  small  polyhedron  which  it  represents  only  offers  for  observation 
three  faces  :  the  superior,  roughened,  and  serving  for  the  insertion  of  the 
triceps  cruralis  and  rectus  muscles ;  the  anterior,  convex  and  irregular  ;  and 
the  third,  the  posterior,  moulded  on  the  femoral  trochlea,  to  which  it  is  but 
imperfectly  adapted.  In  the  fresh  state,  however,  the  articular  surface 
fomed  by  the  latter  face  is  completed  by  a  fibro-cartilagmous  apparatus, 
which  will  be  noticed  when  describing  the  femoro-tibial  articulation.  Ihis 
articular  surface  is  composed:  1,  Of  a  median  ridge,  which  occupies  the 
bottom  of  the  trochlear  cavity;  2,  Of  two  depressed  gliding,  lateral  facets 
on  the  sides  of  this  cavity;  the  internal  facet  is  always  larger  than  the 
external,  a  disposition  which  permits  the  patella  of  one  limb  to  be  distin- 
guished from  that  of  the  other. 

POSTEBIOK  FOOT. 

This  region,  which  bears  the  greatest  resemblance  to  the  same  region  in 
the  anterior  limb,  comprises  three  subdivisions:  the  tarsus,  melatarsus, 
and  the  digital  region. 

1.  Bones  of  the  Tarsus. 

These  are  short,  very  compact  bones,  six  or  seven  in  number,  aiid 
situated  between  the  inferior  extremity  of  the  tibia  and  he  superior 
extTemityof  the  metatarsal  bones;  they  are  arranged,  like  the  bones  of 
fl,o  ^nrmm  in  two  tiers— a  superior  and  an  inferior. 

S  sune^^^^^^^^  bones,  the  largest ;  _  these  are  the 

a.  Jaal  S  ^.e  cato««  (or  calcis).  The  inferior  row  is  formed,  out- 
wdly  by  the  cuboides  alone;  inwardly  and  anteriorly,  it  is  BuMmded 
waraiy,  uy  nunerior  of  which  is  constituted  by  the 

Z  Z  Snfe    i  hj  ft?  a  ,   and  a„m/orm  bones.  Tta 

Sk"lm  "ifflivTaS  lo^wo.  in  ,.Moh  case  ftorc  are ftree  cuneiforms : 
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calcaneus,  between  the  tibia  and  the  scaphoid,  and  divided  into /ve /aces  ;- 

1,  A  suverior  and  anterior,  formed 


Ficr.  65. 


LEFT  HIND  TOOT;  EXTERNAL 
ASPECT. 

1,  Tibia  ;  2,  Summit  of  calcis  or  cal- 
caneus ;  3,  Astragalus  ;  4,  Cuboid  ; 
5,  Scaphoid ;  6,  Cuneiform  mag- 
num; 7,  Large  metatarsal  bone; 
8,  Small  metatarsal  bone ;  9,  Suf- 
fraginis,  proximal,  or  first  phalan.x  ; 
10,  Sesamoid  bones;  11,  Coronary, 
second,  or  middle  phalanx ;  12, 
Pedal  bone,  or  third  or  distal 
phalanx;  14,  Navicular  bone;  15, 
Basilar  process  of  pedal  bone. 


superior  ana  anterior,  lormea  as  an 
articular  pulley  to  correspond  to  the  in- 
ferior extremity  of  the  tibia;  this  pulley, 
oblifiue  from  above  downwards,  forwards, 
and  outwards,  may  be  considered  as  the 
type  of  the  most  perfect  trochlea  in  the 
organism;  its  groove  receives  the  median 
tenon  of  the  tibia,  and  its  two  ridges  or  lips 
fit  into  the  lateral  furrows  of  that  bone. 

2,  An  inferior  face,  occupied  by  a  slightly 
convex  articular  surface  responding  to  the 
scaphoid  ;  this  surface  is  notched  outwardly 
by  an  excavation  for  ligamentous  insertion. 

3,  A  posterior  face,  irregular,  cut  into  three 
or  four  diarthrodial  facets  adapted  for 
similar  facets  on  the  calcaneus,  and  which 
are  separated  by  a  wide,  ragged  excavation. 

4,  An  external  face,  covered  with  imprints. 

5,  An  internal  face,  provided  below  witli 
a  small  tubercle  of  insertion. 

Calcaneus.  — A  bone  vertically  elongated, 
flattened  on  both  sides,  and  presenting  two 
faces,  two  borders,  and  tivo  extremities. 

The  external  face  is  smooth  and  nearly 
plane.  The  internal  face  is  excavated  into 
a  gliding  groove  to  form  the  tarsal  arch,  in 
which  passes  the  tendon  of  the  perforans. 
The  anterior  border  is  slightly  concave. 
The  posterior  border  is  thicker,  straight, 
and  rugged.  The  superior  extremity, 
slightly  tuberous,  constitutes  the  summit 
of  the  calcaneus,  and  is  divided  into  three 
parts  :  a  middle,  which  gives  attachment  to 
the  tendon  of  the  gastrocnemius ;  the  other, 
the  anterior,  is  a  smooth  surface  on  which 
this  tendon  rests  when  the  foot  is  much 
flexed ;  the  third,  altogether  posterior,  also 
constitutes  a  gliding  surface  for  the  tendon 
of  the  perforatus.  The  inferior  extremity, 
wide  and  voluminous,  shows  in  front  three 
or  four  articular  facets  which  corresijond 
to  the  astragalus,  and  are  separated,  like 
those  of  the  last  bono,  by  an  irregular  and 
slightly  excavated  surface  of  insertion. 
Below,  it  shows  for  articulation  with  the 
cuboid  a  fifth  facet,  continuous  with  one  of 
the  preceding. 

Development. — The  calcaneus  is  deve- 
loped from  two  nuclei  of  ossification,  one  of 
which  is  for  the  summit. 

Cuboid  Z)one.— This  little  bono,  situated 
at  the  external  side  of  the  scaphoid  and  the 
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liirgo  cixnciform  bouc,  botvveeu  tho  calcaneus  and  two  of  the  metatarsals,  docs 
not  resemble  a  cnbo,  but  a  parellolopiped  elongated  from  before  to  behind. 
It  offers  six  faces :  a  superior,  an  articular  face,  and  in  contact  with  the 
calcaneus  ;  au  inferior,  also  articular,  responding  to  the  principal  and  external 
rudimentary  metatarsal  bones;  an  iniej'naZ,  furnished  with  three  facets  lor 
contact  with  the  scaphoid  and  great  cuneiform,  and  crossed  from  before 
to  behind  by  a  fissure,  which  forms  with  these  two  bones  a  vascular  canal ; 
an  external,  an  anterior,  and  a  posterior,  covered  with  imprints. 

Scaphoid  bone  (tho  large  cuneiform  of  Porcivall).— Flattened  above  and 
below,  it  is  described  as  having  two  faces  and  a  circumference.  _  Lhe  faces 
both  articular,  are  furrowed  by  a  channel  of  insertion,  and  are  distinguished 
as  superior  and  inferior.  The  first  is  concave,  and  responds  to  the  astra- 
galus ;  the  second  is  convex  and  in  contact  with  the  two  cuneiform  bones. 
The  circumference  offers,  outwardly,  two  small  facets  which  are  adapted  to 
similar  facets  on  the  cuboid  bone.  For  the  remainder  of  its  extent,  it  is 
covered  with  imprints.  .  ;i 

Great  Cuneiform  hone  (the  middle  cuneiform  of  Percivall).— lattened 
above  and  belo"w,  and  triangular  in  shape,  this  bone  is  much  smaUer  than 
the  scaphoid,  though  resembling  it  in  a  sti-iklng  manner.  ItB  superior  /ace 
is  in  contact  with  the  latter  bone,  and  its  inferior  face  articulates  with  tlie 
middle  and  internal  lateral  metatarsal  bones.  Its  extef-ncd  border  is 
provided  with  one  or  two  facets  to  correspond  with  the  cuboid  bone ;  and  its 
internal  border  also  offers  one,  which  is  in  contact  with  another  on  tlie  small 
cuneiform.    Its  anterior  border  is  roughened  throughout  its  extent. 


Fig.  66. 


Fis.  67. 


LEFT  uock;  front  vikw. 
1  Apex  of  calcaneus;  2,  Astragalus,  inner 
'  ridge  ;   3,  Scaphoid  ;  4,  Cuneiform  mag- 
num ;  5,  Cuboides. 


LEFT  hock;  internal  aspect. 
1,  Ape.x  of  calcaneus;   2,  Inner  articular 
ridge  of  astragalus ;  3,  Navicular,  scaphoid, 
or  cuneiform  medium  ;  4-,  Cuneiform  mag- 
num ;  5,  Cuboides ;  6,  Cuneiform  parvum. 


<^.r,nll  Cuneiform  fcone.- Situated  at  the  inner  side  of  the  tarsus  this 
l,ni  the  smTl  est  of  any  yet  examined,  is  elongated  from  before  to  bchmd, 
bono,  <^ll\^^^f;^;'^f^PL^  l^^i  ^,e,i„ed  in  between  the  os  scaphoidcs,  the  largo 
-fol  boif  an?  tC  a^^^^^^^       internal  small  rudimentary  metatarsal 
Ws    v?tl     Wc^  by  four  articular  facets :  a  superior,  two 

b(,nc8,  wil  l  .  ,       1    Vhen  this  bone  is  m  two  portions,  there  are 

t^:^r::t:^^:^^^^o  distinguished,  as  in  Man,  by  naming 
them  yirs^,  second,  and  third. 
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2.  Bones  of  the  Metatarsus. 

These  bones  are  three  in  number,  a  median  and  two  lateral,  and  offer  the 
greatest  analogy  to  the  metacarpal  bones.  This  enables  us  to  dispense  with 
a  general  description  of  them,  and  to  confine  ourselves  only  to  indicating 
the  differential  characters  which  distinguish  them  from  the  corresponding 
bones  in  the  anterior  limb. 

The  principal,  or  median  metatarsal  bone,  is  longer  than  the  same 
metacarpal,  and  its  body,  instead  of  being  slightly  compressed  before  and 
behind,  is  nearly  a  regular  cylinder.  It  presents  out- 
wardly a  fissiu-e  which  is  dii-ected  at  first  obliquely 
backwards  and  downwards,  and  afterwards  descends 
vertically  along  the  lateral  external  metatarsal  bone. 
The  articular  surface  of  the  superior  extremity  is  ex- 
cavated in  its  centre  by  a  large  fossa  of  insertion.  The 
inferior  extremity  is  at  the  same  time  wider  and  thicker 
than  that  of  the  metacarpus. 

Of  the  two  rudimentary  (digital)  or  lateral  metatarsal 
hones,  the  external  is  always  longest  and  thickest.  The 
internal  bears  on  the  superior  face  of  its  head  three 
articular  facets,  two  of  which  respond  to  the  small 
cuneiform,  and  the  third  to  the  large  bone  of  that  name. 

3.  Bones  of  the  Digital  Begion. 

The  digital  region  of  the  posterior  closely  resembles 
that  of  the  anterior  limb.  The  analogy  in  the  con- 
formation of  these  bones  is  even  pushed  so  far,  that 
it  becomes  very  difficult  to  distinguish  them  from  one 
another. 

It  is  remarked,  nevertheless  :  1,  That  the  first  pha- 
lanx is  not  so  long  as  in  the  anterior  limb,  and  less 
wide  and  thick  at  its  inferior  extremity,  but  is,  on  the 
contrary,  wider  and  thicker  at  its  superior  extremity  ;  2, 
That  the  lateral  diameter  of  the  second  phalanx  is 
shorter ;  3,  That  the  third  i)halanx,  less  spread  out 
towards  its  inferior  border,  has  more  the  shape  of  a  V, 
and  that  its  inferior  face  is  more  concave ;  4,  That  the  posteeior  aspect  of 
sesamoids  are  less  voluminous;  5,  That  the  navicular  left  metatarsus. 
bone  is  shorter  and  narrower.  l,  Head  of  principal 

metatarsal  bone ;  2, 

3,  External  and  in- 
ternal splint  bones, 
or  metatarsals  of  the 
rudimentary  digits ; 

4,  Rough  surface  for 
insertion  of  suspen- 
sory ligament ;  5, 
Nutrient  foramen ; 
C,  Middle  ridge  of 
inferior  articular 
surface. 


DIFFERENTIAL  CHAEACTEU8  OF  THE  POSTEEIOR  LIMB  IN 
OTHER  THAN  SOLIPED  ANIMALS. 

A.  Pelvis.— It  is  remarked :  1,  That  in  all  the  domesticated 
animals,  with  the  exception  of  Sollpeds,  the  dii'ection  of  the  coxte 
18  nearly  horizontal ;  2,  'J'hat  in  ail,  except  Solipeds,  the  ilium 
tends  to  assume  a  vertical  direction ;  3,  That  in  all  the  trans- 
verse diameter  of  the  pelvis  it?  relatively  less  extensive. 
_  In  the  Ox,  Sheep,  and  Goat,  tlie  space  between  the  two  coxra 
is  scarcely  so  great  in  front  as  behind ;  the  ilium  is  not  volumi- 
nous, and  has  only  three  processes  on  the  superextornal  iliac 
spine.  Ihere  is  no  furrow  on  the  lower  face  of  the  pubis,  and 
its  upper  face,  like  that  of  the  ischium,  is  very  concave.  Three  eminences  are  seen  on 
the  postero-external  angle  of  the  isclnum.  In  early  life,  the  isch io  synmhvs^ 
shows  an  epiphysary  nucleus  in  the  middle  of  its  inferior  face.  (The  cpin^  vS^on 
the  inner  border  o  the  ischium  has  been  considered  by  some  anatomists  a? an  'nrln 
pendent  bone,  and  described  by  them  as  the  iutcriscMal  bom-)  ""'Ic- 
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The  lim  of  the  cotyloid  cavity  hiiB  also  throe  iiotelies,  and  the  supracotyloid  crest,  or 
idchiatic  spine,  is  very  elevated  and  shari),  and  but  little  roughened  oulwanlly. 

The  extcniid  iliac  fossa  of  the  Sheep  and  Uoat  is  separated  into  two  portions  by  a  small 
longitudinal  crest. 

The  pelvis  of  the  I'lij  closely  resembles  that  of  the  smaller  ruminants;  though  the 
crest  of  the  ilium  is  couvex,  and  there  is  no  protuberance  outside  the  isehio-pubic 
symphysis. 

In  Curnivora  the  lateral  diameter  of  the  pelvis  is  greater  behind  tl.an  in  front.  The 
ilium  is  nearly  vertical,  and  its  external  face  is  much  depressed.  The  notch  forming  the 
ischiiil  arch  occupies  no  more  thnn  tiie  internal  moiety  of  the  posterior  border  of  the 
ischium ;  bet  ween  this  arch  and  the  ischiatie  tuberosity  is  a  rugged  lip  directed  dowu- 
w  ards.    Thei  e  is  no  furrow  on  the  lower  face  of  the  pubis. 

J3.  Thigh. — In  all  the  domesticated  animals  except  SolipedSjthe/enmr  tends  to  becoaie 
curved,  prismatic,  and  triaugulnr ;  the  posterior  face  ccm tracts,  and  the  surfaces  of  insertion 
that  it  presents  gradually  approach  each  other  until  they  become  confounded  and  form  the 
linea  aspera  in  certain  species.  Tlie  head  is  more  distinct ;  the  small  trochanter  is  a 
rouo-li  tubercle,  and  is  joined  to  the  large  trochanter  by  an  obliciue  osseous  lip ;  the  latter 
troclianter  subsides  and  forma  a  single  mass  whose  summit  iind  convexity  are  con- 
founded ;  the  third  trochanter,  tiie  fossa,  and  the  supracondyloid  crest  are  more  or  less 

elfaced.  ,  ,    ,  ~       .    ,  „ 

In  the  Ox,  there  is  no  subtrochanterian  crest;  the  supracondyloid  fossa  is  shallow, 
and  the  cre.-t  little  noticeable.  'J'he  head  is  well  detached  and  lias  its  centre  ex- 
cavated by  a  shallow  fossa  of  insertion.  The  trochlea  is  naiTow,  and  its  inner  border 
ascends  much  higher  on  the  anterior  face  of  the  bone  than  the  external. 

In  the  Shee}}  and  Goat,  the  general  form  of  the  femur  resembles  that  of  the  Ox.  It  is 
observed,  however,  that  the  body  is  slightly  curved  backwards;  that  the  suprncondyloid 
fossa  is  nearly  obliterated ;  that  the  trochanter  has  subsided  nearly  to  a  level  with  the 
articular  head,  and  that  the  trochlea  is  circumscribed  by  two  equal-sized  lips. 

In  the  lemur  of  the  Pig  there  is  also  noticed  a  supracondyloid  fossa,  but  it  is  wide 
and  shallow ;  the  rugosities  of  the  posterior  face  are  replaced  by  some  snlient  lines  ;  the 
trochanter  is  on  a  level  with  the  head ;  the  latter  is  supported  by  a  somewhat  constricted 
neck  and  is  situated  within  and  in  front  of  the  great  trochanter.  This  latter  disposition 
changes  the  direction  of  the  great  axis  of  the  superior  extremity,  which  obliquely  crosses 
that  of  the  inferior  extremity.  ,  ,         r^.  a      e  ^ 

In  the  Dog  and  Cat,  the  femur  is  long  and  curved  like  a  b..w.  The  rugged  surfaces 
of  the  posterior  face  ore  confounded,  and  form  two  crests  representing  the  Imea  aspera  of 
the  human  femm-.  These  crests  do  not  lie  against  each  other  in  the  middle  portion  ot 
the  bone-  they  are  merely  parallel,  tiien  they  diverge  above  and  below,  to  terminate 
beneath  the  "reat  and  small  trochanters,  and  above  the  two  condyles.  The  great  tro- 
chanter is  not  so  higli  as  the  articular  head.  The  femui-  of  Carnivoia  is  also  distin- 
euished  •  1  By  the  complete  absence  of  the  thiid  trochanter  and  the  supracondyloid 
fossa— this  last  being  replaced  by  a  small  tubercle  which  terminates  below  the  external 
branch  of  the  linea  aspera;  2,  By  the  marked  constriction  and  length  of  the  neck  sup- 
porting the  articular  head;  3,  By  the  depth  of  the  digital  fossa,  svhich  is  bordered  by  an 
oblique  lip  extending  from  the  great  to  the  small  trochanter.  , 

0  Leg.— In  the  leg-bone  there  is  observed,  in  the  various  dmnesticnted  animals,  difler- 
ences"  analogous  to  those  mentioned  as  existing  in  the  fore-arm  of  the  thoracic  limb.  _  More 
particularly  is  this  the  case  with  regard  to  the  development  of  the  fibula ;  m  Ruminants 
this  bone  is  reduced  to  its  inferior  nucleus.  In  these  animals  the  patella  is  also  very 
narrow  •  and  in  all  the  domesticated  species  except  Solipeds.  the  articular  grooves  m  the 
lower  end  of  the  tibia  are  directed  immediately  from  before  to  behind. 

In  the  Ox  the  tibia  is  short ;  it  is  longer  in  the  Gout  and  the  Sheep.  The  tibta  of 
these  animals  is  remarkable  for:  1,  The  absence  of  the  lateral  facet  on  the  supero- 
cxternal  tuberosity ;  2,  The  absence  of  a  vertical  iossa  on  the  anterior  tuberosity  ; 
3  The  absence  of  roughened  lines  on  the  posterior  face;  the  obliquity  downwards  and 
inwards  of  the  inferioi  articular  surface.  -The  most  salient  iJomt  of  this  surface  is  the 

niiterior  extremity  of  the  middle  tenon.  ,     ,  ,  i    i  •  i 

The  body  of  the  fibula  and  its  upper  extremity  are  replaced  by  a  fibrous  cord  which 

T;  t%°"the1bl°"is  ^jS^on  both  sides  extends  the  whole  length  of  the  leg, 
and  is  united  to  the  tibia  by  its  two  extremities  :  above,  by  a  diarthrodial  facet;  bolow. 
bv  an  n  erosscous  liganie  It  is  developed  from  three  ossific  centres;  the  .nfenor 
Jiiic^datesTtrtiie  calcat.eus  and  astragalus,  and  forms  a  prominence  resemblmg  .he 

''In  ir,Som"  liic  tibia  is  long  and  slender,  and  presents  a  salient  anterior  crest.  The 
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fibula  is  also  as  long  as  the  tibia,  and  is  united  to  that  bone  at  three  points :  at  the  two 
extremities  by  aiticular  surfaces,  in  the  inferior  third  and  middle  by  an  interosseous 
ligament. 

D.  FosTEBiOR  Foot. — 1.  Bouts  of  the  tarsus. — The  number  of  tarsal  bones  varies  a 
little  in  the  domesticated  animals,  as  the  following  list  will  show  : 

Carnivora  and  Pig  7 

Ox,  Sheep,  and  Goat .    .    .    .    .  .5 

In  the  Dog,  Cat,  and  Pig,  there  are  tliree  cuneiform  bones,  and  in  the  Ox  and  Sheep, 
in  addition  to  there  being  only  two  cuneiforms,  the  scaphoid  and  cuboid  bones  are  con- 
solidated into  one  piece. 

The  astragalus  of  the  carnivora  articulates  mth  the  scaphoid  by  means  of  a  veritable 
head,  separated  from  the  rest  of  the  bone  by  a  constriction  termed  the  neck  of  the  astra- 
galus.   The  cuboid  and  the  cuneiform  bones  respond  to  all  tlie  metatarsals. 

In  the  Pig,  the  astragalus  and  calcaneus  are  very  long.  The  cuneiforms  and  cuboid 
respond  to  the  four  perfect  digits. 

The  tarsus  of  the  domesticated  Ruminants  is  slender  above.  The  astragalus  is  elongated 
from  above  to  below,  and  is  united  to  the  scaphoid  by  an  antero-posterior  groove,  and  to 
the  calcaneus  by  a  more  superficial  vertical  groove.  The  calcaneus  is  long  and  tliiu; 
the  posterior  gliding  surface  on  the  summit  is  excavated  into  a  channel;  the  small 
cuneiform  is  pisiform  and  but  slightly  developed. 

2.  Bones  of  the  metatarsus. — The  metatarsus  is  also  a  region  in  which  the  number  of 
bones  varies  in  the  domesticated  animals.  Thus  in  the  Carnivora  and  Pig  there  are 
five,  and  only  two  in  Euminants. 

The  metatarsals  of  the  Carnivora  and  Pig  are  exactly  like  the  same  bones  in  the 
anterior  limb.    Those  of  Ruminants  are  slightly  different. 

In  the  Dog  and  Cat  are  one  rudimentary  and  four  perfect  metatarsals.  The  former 
is  articulated  with  the  internal  cuneiform,  and  represents  the  vestige  of  the  thumb. 

The  Pig  has  four  perfect  metatarsals,  and  an  internal  rudimentary  one.  The  latter 
is  a  small  bone  flattened  on  both  sides,  articulating  by  means  of  a  diarthrodial  facet,  and 
sometimes  consolidated  behind  the  upper  end  of  the  fourth  metatarsal. 

In  the  Ox,  Sheep,  and  Goat,  is  found  a  principal  and  a  rudimentary  metatarsal  bone. 
The  latter  is  like  the  rudimentary  metacarpal  bone;  but  the  former  differs  from  the 
principal  metacarpal  bone  in  being  longer,  quadrilateral  in  form,  and  having  a  vascular 
canal  traversing  the  posterior  face  of  its  upper  extremity. 

3.  Bones  of  the  digital  region.— In  all  the  domesticated  auimals,  the  posterior  digits 
comport  themselves  exactly  like  the  anterior.  The  Carnivora  alone  offer  a  notable  differ- 
ence; in  them,  in  reality,  the  thumb  does  not  exist;  or  ratlier,  it  is  only  represented  by 
the  rudimentary  metatarsal  bone  alluded  to  above.  Nevertheless,  it  frequently  occurs 
tliat  a  completely  developed  thumb  is  foimd  in  this  animal ;  and  in  this  case  the  rudi- 
mentary metatarsal  is  ordinarily  followed  by  a  ligamentous  cord,  to  which  is  suspended  a 
bony  stylet  that  represents  either  the  inferior  extremity  of  the  metatarsal,  or  the  first 
pha  anx;  it  is  to  this  stylet  that  are  found  articulated  in  succession  the  second  and  third 
phalanges. 

(Professor  Fuchs,  of  Carl.ruhe,  found,  in  a  Newfoundland  dog,  four  true  claws  and 
two  false  :  the  mternal  of  the  latter  corresponded  to  a  well-developed,  small  metalarsal 
bone,  wlnle  the  external  was  only  rudimentary,  terminating  in  a  point,  and  bound  to  the 
tarsus  by  a  simple  ligament.) 

COMPARISON  OF  THE  ABDOMINAL  LIMB  OF  MAN  WITH  THAT  OF  ANIMALS. 

angt  o^f  awlS?"  ^""^"^^'ii'i^l  °f  the  pelvis  of  Man  forms,  with  the  horizon,  an 
dom^tecateruli^^^^  are  proportionately  larger  and  stronger  than  in  all  the 

iliJe'resSafretf^oftTt'alLl"^"^^^^        '""^'^         ^''^  ^-^^  '-"--'^  = 
The  pubis  alone  participates  in  the  formation  of  the  pelvic  symphysis,  and  (he  con 

rSc  arch"  ---I'Vs  called  the  isLal  ar'eh,\s  Ls^ afe^lln  mTu 

In  consequence  of  the  excavation  on  the  inner  face  of  the  ilium  ,inN„-„ 

may  be  divhled  into  the  great  and  lesser  pelvis.    In  U.e  la  tor  are*^^^^^^^^ 

and  urinary  organs,  as  well  as  the  extremity  of  the  digo.ti^■o  tube        ^  ^ 

B.  THiGH.-rhe  femur  of  Man  is  nearly  vertical,  and  situated"  in  a  direction  slightly 
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oblique  downwards  and  inwards ;  it  presents  a  curvature  forwards.  The  j^^^Jy  "'' J;;'"^^^ 
is  pAsmatic  and  triangular  in  its  middle  i)iirt ;  the  posterior  border  of  tins  prih.n  tonus  a 
soSat  .aliont  ores?,  whid.  takes  the  place  of  all  the  insertion  o^nu^cv^  on  e  ^  - 
teriorasuect  of  the  femur  in  animals,  and  is  designated  the  hneu  mp^ra.  l  liis  line 
bifui^aterabove  and  below ;  below,  the  brauches  margin  a  triangular  or  poplUeal  .pace. 


Fig.  69. 


HUMAN  pelvis;  FEMALE 


1  Tast  lumbar  vertebra;  2,  2,  Intervertebral  substance;  3,  Promontory  of  the 
'  sac  um  4  Inl  or  surface  of  the  sacrum  ;  5,  Coccyx  ;  6,  Iliac  fossa. ;  7  Antero- 
supeToi'  spinous  process;  8,  Autero-inferior  spinous  process;  9,  Acetabulum.- 
!7rts  notch;  6,  Body  of  ischium;  c,  Its  tuberosity;  d,  Its  spme;  e,  Pubis;  /,  • 
sVmphS  pubi  ;  g,  Arch  of  the  pubes ;  h,  Angle  of  os  pubis  ;  t,  bpmeof  pubes, 
wHhSb"e  u  it  and  A;  k,  A,  Pectineal  line;  I,  /  Ilio-pectmeal  Ime,  with  its 
;rlugation7r„,  m;  n,  Ilio'-pectineal  eminence;  o,  Smooth  surface  for  femoral 
vessels  ;  p,  p,  Great  sacro-ischiatic  notch. 

shallow.  bones:  the  tibia,  fibula,  and  patella.  ,     ,      i  :„ 

?hJifb/a  is  very  long  ;  its  crest  (or  spinous  proee.s)  is  much  more  developed  than  n. 

'""^'rZ'a.la  is  «,  long  a.  the  tibia.    It  i>  p.i.m.tio,  and  slightly  twistrf  o»  >t«lf-  » 
artililaSovo  »'l  below  with  tho  tibia.   'I  h.  lower  estremily  responds  to  the  .sl,.- 
and  forms  »  prominence  named  the  external  malMus. 

l''Vjl'°^tVMlt^tJSit'^^^  It,„p,,e,..peot  U 

eon^l^^rSe'r^e';^^^^^^^^^^ 

aetaehed  convex  "L";? "  "''"^""Ts  ,oL^  ^^^^^  the  cuboid  n^si-onds  to  the  lifth 
and^ei'th  S.^t" 'EV," 'J  nJiforn.  to  the  .bird :  the  s.end  euncif.r.  to  the 

Sff^S-tirSS  r  SSt'tES'^S  ana  most  vilnndnons. 
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3  Dinital  region.— This  comprises  five  digits  or  toes.  The  phalanges  of  these  toes 
are  analogous  to  those  of  the  fingers,  from  which  they  are  liistmgmshed  by  theu-  small 
size.    They  Increase  in  volume  from  the  first  to  the  fifth  digit. 


Fig.  70.  Fig.  71.  Fig-  72. 


EIGHT  HUMAN  FEMUR; 
ANTERIOR  ASPECT. 

1,  Shaft;  2,  Head;  3, 
Neck  ;  4,  Great  tro- 
chanter ;  5,  Anterior 
intertrochanteric  line ; 
6,  Lesser  trochanter ;  7, 
External  condyle  ;  8,  In- 
ternal condyle ;  9,  Tu- 
berosity for  attachment 
of  external  lateral  liga- 
ment ;  10,  Fossa  for  ten- 
don of  origin  of  popliteus 
muscle;  11,  Tuberosity 
for  attacliment  of  in- 
ternal lateral  ligament. 


HUMAN  TIBIA  AND  FIB- 
ULA OF  RIGHT  LEG  ; 
ANTERIOR  ASPECT. 

1,  Shaft  of  tibia ;  2,  Inner 
tuberosity ;  3,  Outer 
tuberosity;  4,  Spinous 
process ;  5,  Tubercle ;  6, 
Internal  surface  of  shaft ; 
7,  Lower  extremity  of 
tibia;  8,  Internal  mal- 
leolus; 9,  Shaft  of  fib- 
ula; 10,  Its  upper  ex- 
tremity ;  11,  Its  lower 
extremity ;  between  1 
and  6  is  the  sharp  crest 
of  the  tibia. 


DORSAL  SURFACE  OF  LEFT 
HUMAN  FOOT. 

1,  Astragalus ;  2,  Its  An- 
terior extremity  articu- 
lating with  the  cuboid 
bone,  4;  3,  3,  Calcis; 
4,  Scaphoid ;  5,  Inter- 
nal cuneiform  bone  ;  6, 
Middle  cuneiform  bone ; 
7,  External  cuneiform 
bone  ;  8,  Cuboid  bone  ; 

9,  Metatarsal  bones  of 
first  and  second  toes ; 

10,  First  phalanx  of 
great  toe;  11,  Second 
ditto;  12,  13,  14,  Pha- 
langes of  second  toe. 


Abticle  VI.— The  Limbs  in  General  and  their  Parallelism. 

A.  The  Limbs  in  Genbbal.— The  interrupted  columns  wliicli  coniposo 
the  limbs  are  destined  not  only  to  support  tlie  trunk  in  a  stationary  attitude 
but  also  to  transport  it  during  progression.  This  double  destination  gives  riso 
to  a  difference  between  the  anterior  and  posterior  members.  The  front  limbs 
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being  nearer  the  centre  of  gravity  than  those  behind,  have  to  sustain  the 
largest  share  of  the  weight.  They  ought,  consequently,  to  he  specially 
organised  as  organs  of  support.  Therefore  it  is  that  the  four  principal  rays 
composing  each  of  them— shoulder,  arm,  fore-arm,  and  foot— although  flexed, 
or  disposed  to  be  flexed,  in  an  inverse  sense  to  one  another,  oppose  to  the 
pressure  of  the  weight  of  the  trunk,  which  tends  incessantly  to  thi-ow  them 
down,  obstacles  purely  mechanical,  and  of  such  energy  that  we  may  still 
understand  how  the  body  can  be  sustained  on  the  anterior  limbs,  if  we 
suppose  all  the  muscular  masses  sui-rounding  these  bony  rays  removed  except 


Thus,  the  weight  of  the  body  is  at  first  transmitted  to  the  scapula  through 
the  muscles  that  attach  that  bone  to  the  trunk.  It  then  passes  to  the 
humerus,  and  from  thence  to  the  radius,  to  be  thrown,  finally,  on  the  different 
pieces  composing  the  foot.  Now  the  humerus  forming  with  the  scapula  an 
angle  which  is  open  behind,  and  with  the  bones  of  the  fore-arm  another  angle 
open  in  front,  the  weight  of  the  body  pressing  continually  on  these  angles  tends 
to  close  them,  and  thus  cause  the  flexion  of  the  bony  rays.  But  this  result  is 
prevented  by  the  combined  action  of  two  muscular  powers— the  biceps  and 
the  extensors  of  the  fore-arm.  With  regard  to  the  radius,  carpus,  and 
metacarpus,  owing  to  their  vertical  direction  they  themselves  support  the 
pressui-e  of  the  weight  of  the  body  without  requiring  any  muscular  aid.  But 
the  digital  region,  being  directed  obliquely  forward  and  downward,  forms, 
with  the  principal  metacarpal,  a  third  angle  open  in  front,  for  the  sustenance 
of  which  nature  has  given  solid,  inert,  or  contractile  mechanical  bands 

The  anterior  limbs  are  also  agents  of  transport,  for  they  can  elevate  the 
trunk  by  the  spring  of  their  bony  rays,  and  fix  themselves  on  the  giound  by 

their  free  extremity.  , ,    -, •        n  ,i      xr,      •    ^  4-^ 

The  posterior  limbs  are  less  favom-ably  disposed  than  those  m  front  to 
assume  the  function  of  columns  of  support,  as  their  rays  are  for  the  most 
part  in  a  state  of  permanent  flexion,  and  joined  in  an  angularmanner  ro  one 
Lother,  as  may  be  seen  by  glancing  at  the  skeleton  (See  Figs.  1,  2,  3  4, 
5^  It  is  therefore  necessary  that  muscular  agency  should  prevent  the 
breaking-down  of  these  rays.  Though  defective  as  supporting  columns, 
they  are  nevertheless  admirably  designed  to  serve  as  agents  of  locomotion. 
The  slightest  erection  of  these  inclined  rays  propels  the  mass  of  the  body 
forwardfand  this  impulsion  is  almost  wholly  transmitted  to  the  ti-unk  in 
conlquence  of  the  wy  intimate  union  of  the  pelvis  with  the  vertebi-al 

COlumn^^^^^^^^    BETWEEN    THE    ANTERIOR    AND   POSTERIOR  LlMBS.— After 

what  has  just  been  said,  it  wiU  be  seen  tlmt  the  anterior  Umbs  are  more  par- 
ticularly destined  for  the  support  of  the  body,  while  the  posterior  ones  more 
especially  play  the  part  of  impulsive  agents  in  the  locomotory  acts. 

^  Notwithstanding  this  difference  in  the  functions  assigned  them,  these  two 
columns  offer  in  theii-  conformation  such  striking  resemblances  to  each  other 
?hat  some  authors  have  been  inclined  to  consider  the  posterior  as  an  exact 
^epetftion  of  the  anterior  limb.    The  following  is  a  brief  analysis  of  the 

^^tftret!  oTthS^^^^^  andVicq-d'Azyr,  and  nearer  our 

At  tne  enci  oi  "  J,  Gervais,  Martins,  Gegenbaur,  and  Lavocat, 

own  time,  Cimer,  ^^^"^^"^'A/Xe  ^Se^^  existing  between  the  anterior  and 
have  occupied  themselves  with^^  absolutely  arrive  at  the 

the  posterior  members    A^^^^^^^  ^^^^^  ^^^^  ^^^^-.^^ 
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meditations.  In  such  a  matter,  it  must  not  be  forgotten  that  tlic  limbs  are 
constructed  with  a  view  to  their  physiological  functions,  and  that  the 
differences  remarked  in  examining  them  in  several  species  are  dictated  by 
the  kind  of  life  tlio  animals  are  intended  to  lead. 

Vicq-d'Azyr  and  Cuvier  recommend  that  the  anterior  and  posterior  limbs 
of  opposite  sides  should  be  compared.  Martins  and  Gegenbaur,  allowing  a 
torsion  of  the  humerus  of  180°,  advise  that  the  two  members  of  the  same 
side  should  be  collated,  care  being  taken  to  make  allowance  for  the 
untwisting  of  the  180°  contortion  at  the  lower  end  of  the  humerus. 
Lastly,  Flourens  and  Lavocat  contrast  the  two  members  of  the  same  pair 
with  each  other,  after  placing  the  hand  in  a  position  of  natural  pronation  by 
rotation  of  the  radius  on  the  ulna,  and  without  turning  either  limb  or  ray,  or 
even  a  portion  of  a  ray,  no  matter  what  kind  of  animal  may  be  under 
examination.  We  will  adopt  the  latter  proceeding,  as  it  is  the  simplest  and 
most  natural. 

Parallel  hetween  ilie  coxa  and  scapula. — The  analogies  existing  between 
these  two  bones  are  but  little  striking  at  first  sight ;  nevertheless,  with  atten- 
tion there  is  no  difficulty  in  finding  in  the  coxa  the  three  pieces  that  enter 
into  the  composition  of  the  shoulder. 

The  ilium  represents  the  scapula.  The  external  iliac  fossa  reminds  one 
of  the  supra-  and  subspinous  fosste  Occasionally,  there  is  met  with  in  the 
Horse  a  rudiment  of  the  crest  dividing  the  iliac  fossa  into  two  parts,  and,  in 
some  animals— the  Pig,  Sheep,  and  Goat— this  crest,  wbicb  is  the  trace 
of  the  scapular  spine,  becomes  constant  and  very  evident. 

With  regard  to  the  cotyloid  cavity,  it  repeats  in  the  posterior  limb  the 
glenoid  cavity  of  the  scapula.  There  remains  to  determine  in  the  latter 
bone  the  portions  analogous  to  the  ischium  and  pubis.  If  we  rely  upon  the 
evidence  afforded  by  the  muscular  insertions,  we  come  to  the  conclusion  that 
the  ischium  corresponds  to  the  coracoid  process,  and  the  pubis  to  the  clavicle 
of  animals  which  are  provided  with  one.  It  will  also  be  remarked  that  the 
coxa  IS  directed  backwards,  while  the  scapula  inclines  obliquely  forwards  • 
this  opposition  in  the  direction  of  the  bones  in  no  way  alters  theii-  analogies  • 
the  functions  of  the  members  to  which  they  correspond  require  this  inverse 
position. 

Parallel  hetioeen  the  femur  and  humerus.—The  resemblance  between 
these  two  bones  is  remarkable.  Thus  there  is  found  in  the  first  •  1  An 
articular  head,  better  detached  than  that  of  the  humerus,  but  shaped  in  the 
same  manner;  2,  A  trochanter  analogous  to  the  great  tuberosity,  and  also 
like  It  decomposable  into  three  distinct  parts-summit,  crest,  and  convexity  • 
6,  A  lesser  trochanter,  representing  the  smaller  tuberosity ;  4,  An  eminence 
for  the  insertion  of  the  superficial  gluteus  muscle,  which  tak^s  the  place  of 
the  deltoid  imprmt;  5,  An  inferior  articular  pulley  continued  between  the 
wo  condyles  by  a  non-articular  groove ;  this  trochlea  certainly  cT^'eZonZ 
to  the  median  groove  of  the  inferior  humeral  face  oixcsponas 

There  are,  no  doubt,  differences  between  the  two  bones,  but  they  have 
no  bearing  upon  the  result  just  indicated.  Thus  the  lino.;  aspera  of  the 
femui-  IS  situated  behind:  that  of  the  bumerus  in  front.  In  the^ femur  the 
two  condyles  of  the  inferior  extremity  are  placed  behind  the  trochlea  he 

"  J^^'^  modifications  are  necessaiy  in  order 

to  give  the  movements  of  the  limbs  a  convenient  direction.    The  W  is 

Went"  "^^'^  -  fl-^-i      W  X 


Parallel  between  the  bones  of  the  leg  and  those  of  the  /ore-ann.— It 
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more  pai-ticnlarly  in  these  two  regions  that  the  qnestion  of  analogies  has 
been  resolved  in  a  contradictory  manner  by  anatomists.  If  would  have 
appeared  less  complicated  had  it  been  studied  in.  a  large  number  of  speaies. 

It  has  been  pretended  that  the  patella  and  the  upper  part  of  the  tibia 
represent  the  superior  extremity  of  the  ulna  and  radius;  and  that  the 
inferior  portion  of  the  ulna  is  represented  by  the  fibula,  and  the  lower  part 
of  the  radius  by  that  of  the  tibia.  This  opinion  is  erroneous.  Jt  is  true 
that  ill  Man  the  tibia  and  patella  articulate  with  the  femur,  as  the  superior 
extremity  of  the  ulna  and  radius  responds  to  the  humerus.  But  m  quad- 
rupeds whose  thoracic  members  are  destined  to  sustain  the  weight  of  the 
body  this  disposition  is  no  longer  observed;  the  radius  is  seen  to  give 
support  to  all  the  humeral  surface,  just  as  the  tibia  receives  the  femoral 
surface ;  and,  besides,  the  ulna  becomes  only  a  simple  complement  to  the 
elbow  articulation,  as  the  fibula  does  to  the  femoro-tibial  articulation. 

The  tibia,  therefore,  corresponds  to  the  radius,  and  the  fibula  to  the  ulna. 
The  olecranon  is  represented  by  the  superior  nucleus  of  the  fibula,  and 
not  by  the  patella.  The  latter  bone  is  nothing  more  than  a  kind  of  sesamoid, 
intended  to  facilitate  the  action  of  the  extensor  muscles  of  the  leg  It 
might  be  objected  to  this  comparison  that,  in  the  anterior  limb,  the  extensor 
muscles  are  attached  to  the  olecranon.  But  we  reply  that  it  matters  bttle 
where  the  muscles  which  move  the  leg  or  arm  are  fixed  on  one  or  other 
of  the  two  bones  of  these  regions,  because  these  bones  act  conjointly  m  the 
movements  of  flexion  and  extension.  ,    -  , 

Parallel  hetioeen  the  hones  of  the  posterior  and  those  of  the  anterior  pot.— 
The  analogy  becomes  so  marked  when  these  two  regions  are  conapared  that 
it  is  scarcely  necessary  to  allude  to  it.  The  tarsal  bones  are  to  the  posterior 
limb  what  the  carpals  are  to  the  anterior  one ;  it  is  even  possible  to  compare, 
one  by  one,  the  several  pieces  in  these  regions.  The  metatarsals  are  but  a 
repetition  of  the  metacarpals ;  while  the  digital  bones  are  so  much  alike  that 
it  IS  difficult  to  distinguish  the  anterior  from  the  posterior  phalanges. 


CHAPTEE  III. 
THE  BONES  IN  BIRDS. 

TmjsE  animala  destined  for  the  most  part  to  sustain  themselves  in  the  air,  should 
Swt™  conformation  of  their  skeleton  all  the  conditions  which  may  favo™^^^ 
locomotion;  from  this  arise  the  differences  which  distinguish  their  skeleton  from  that 
of  mammalia,— differences  which  will  now  be  rapidly  traced. 

TektebeIi  Gowu^.-Cervical  vertehrm.-T^ie  cervical  stalk  represents  ^  the  bird, 
as  il  the  mammal!  a  kind  of  balancing  pole  curved  like  an  S,  J^hich  snpi>or  s  the  b^^ 
nnAv  its  changes  of  form  and  direction  varies  the  centre  of  gi-avity.    ^\ ben  a  bird 


THE  BONES  IN  BIBBS. 


113 


articulaa-  surfaces  of  the  inferior  pai  t  or  body.  These  are  diarthrodial  facets  convex  in 
one  sense  and  concave  in  the  other,  articulating  tlio  vertebral  bodies  by  a  veritable  and 
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om  A  to  n,  Cervical  Vertebra;. — 1,  Spinous  process  of  the  third  vertehra  ;  2,  Inferior 
ridge  on  body  of  the  same ;  3,  Styloid  prolongation  of  the  transverse  process  of 
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reciprocal  clamping,  In  this  manner,  tlio  anterior  head  of  the  body  of  each  vertebra  iij 
replaced  by  a  facet  concave  from  one  side  to  tlio  other,  and  convex  vertically  ;  while  the 
posterior  extremity  of  the  bono  bears,  instead  of  a  concavity,  a  facet  convex  in  the  lateral 
sense,  and  concave  from  above  to  below.  The  inferior  crest  of  tiie  boily  (fig.  73,  2,  2') 
only  exists  in  the  iirst  and  last  vertolmo ;  but  it  forms  a  veritable  spine,  analogous  to 
that  observed  in  the  lumbar  vertebra)  of  the  rabbit.  The  spinous  process  (fig.  73,  1,  1') 
only  forms  a  simple  crest  in  the  middle  part  of  the  neck;  it  becomes  more  salient  in 
the  veriebrto  which  occupy  the  two  extremities  of  tliis  region.  The  transverse  pror-ess 
represents  on  the  side  of  the  vertebra  a  tliick,  obtuse,  and  irregular  tubercle,  situated 
under  the  anterior  articular  process,  and  pierced  at  its  base  by  a  large  vertebral  foramen 
(tig.  73,  4,  4').  It  is  most  frequently  furnished  with  a  small  styloid  prolongation 
(fig.  73,' 3,  3')  directed  backwards  and  downwards,  forming  an  epipliysis  at  an  early 
period,  and  representing  a  real  undeveloped  rib. 

The  atlas  has  no  transverse  processes.  This  vertebra  is  shaped  like  a  thin  ring, 
and  is  excavated  on  its  anterior  contour  by  a  small  cavity  into  which  is  received  the 
single  condyle  of  the  occipital  bone. 

The  axis  shows  a  very  marked  odontoid  process  with  a  single  facL't  under  that 

eminence.  ... 

Dorsal  vertebrx  (Fig.  73.  b,  c). — These  are  seven  in  the  Fowl  and  Figeon,  and  nine  in 
the  Goose  and  Buck ;  they  are  nearly  always  consolidated  into  a  single  piece  to  which  the 
trunk  is  fixed,  and  which  gives  the  wings  a  solid  support  in  the  violent  efforts  that  flight 
demands.  The  two  or  three  last  nre  often  even  covered  by  the  wing-lx)nes,  and  joined 
to  them.  The  inferior  crest  of  the  body  forms  a  very  long  spine,  especially  in  the  fir.<t 
vertebrse.  The  spinous  processes,  flat,  wide,  short,  and  consolidated  with  each  other  Ity 
their  opposite  bonlers,  constitute  a  long  crest  extending  from  the  last  cervical  vertebia  to 
the  bones  of  the  wings  (fig.  73,  7).  Tne  transverse  processes  widen  to  their  summit;  in 
the/otoZ  they  are  nearly  constantly  fused  with  each  other. 

Lumbar  and  sacral  vertehrx.—A\\  these  vertebras  are  formed  exactly  on  the  same 
type;  so  that  it  becomes  difficult,  if  not  impossible,  to  fix  tlie  point  where  the  lumbar 
region  ends  or  the  sacral  begins.  At  first  independent  of  each  other,  these  vertebraj, 
numbering  fourteen,  soon  become  consolidated  with  one  another  and  with  the  ribs ;  but 
their  primitive  separation  is  always  indicated  by  the  lateral  septa  which  form,  on  their 
inferior  face,  the  vestiges  of  the  transverse  processes.  The  former  are  cloicly  uniteil  to 
the  latter  in  the  dorsal  region.        '  _ 

Coccyqeal  vertebra:.— In  the  coccygeal  region,  the  spine  recovers  its  mobility.  Ihe 
tail  of  the  bii'd,  indeed,  fulfils  the  othce  of  a  rud>ler  to  direct  it  dui-ing  flight;  and  it  is 
absolutely  necessary  that  the  vertebrte  which  serve  as  a  base  for  the  steering  feathers 
should  preserve  their  independence,  so  as  to  allow  these  to  be  carrie<l  to  the  rigl.t,  left, 
downwards  or  upwards.  These  vertebras,  seven  in  number,  present  spinous  processes 
which  are  'often  bifurcated,  transverse  processes  very  developed,  and  sometimes  even 
spines  more  or  less  long  on  the  interior  surface  of  their  bodies.  The  last  vertebra  is 
always  the  most  voluminous ;  it  is  flattened  on  both  sides,  and  temiinates  in  a  curved-up 

^°^EAD  (Fi-^.  73,  P.  G.).— The  head  of  tlie  bird  is  small,  and  of  a  conical  form.  The 
anterior  extremity  is  elongated,  and  terminated  by  a  pointed  or  flattened  beak,  which 
allows  the  animal  to  cut  the  air  with  more  facility. 


the  «ame ;  4,  Vertebral  foramen  of  the  same ;  1',  2',  3',  4',  The  same  parts  m  the 
twelfth  vertebra.— From  b  to  c.  Dorsal  Vertebra;.— 6,  Spinous  process  of  the  first ; 
7  Crest  formed  by  the  union  of  the  other  spinous  processes. — From  D  to  E,  Coccy- 
seal  Vertcbrx.— F,  G,  Head.— 8,  Interorbital  septum;  9,  Foramen  of  communica- 
tion between  the  two  orbits;  10,  Premaxillary  bone ;  10',  External  openings  of 
the  nose-  11,  Maxilla;  12,  Square  boue ;  13,  Jugal  bone.— H,  Sternum.— 14, 
Brisket  or  keel;  15,  Episternal  process;  IG,  luternal  lateral  process;  17,  Lateral 
external  process;  18,  Membrane  which  closes  the  internal  notch;  19,  Membrane 
of  ine  external  notch.—:,  etc.,  Superior  Ribs.— 20,  Posterior  process  of  the 
fifth— J,  Inferior  ribs;  K,  Scapula;  l,  Coracoid  bone;  m,  lurculum.— hi,  m,  Its 
two  branches.-N,  Humerus;  0,  Ulna.-o,  Radius.-i-,  r,  Bones  ot  carpus; 
Q  Q',  Bones  of  metacarpus;  ii.  First  phalanx  of  the  large  digit  of  the  wing.- r. 
Second  phalanx  of  the  same.-n',  Phalanx  of  thumb;  S,  ll.um;  s.  Ischium;  s  , 
Pubi«— 21,  Sciatic  foramen;  22,  Foramen  ovale. -T,  1-emur;  u,  latella;  v, 
Tibi-v-  X  Fibula.— I/,  Single  bone  of  tarsus.— Y,  Met^itarsus.— 23,  Superior  process 
representing  a  uuiie.l  metatarsal  bone;  24,  Process  supporting  the  claw.— 
7.,  etc..  Digits. 
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Bows  of  the  crmdum.— The  hones  wliicli  compose  the  craimmi  aiv,  as  in  nv.mnn.lia, 
an  occipital,  parielal,  frontal,  ethmoid,  sphenoid,  and  two  tempural«  Ihesc  bones  aro 
not  isolated  from  cacli  other,  cxcoplmg  durino;  early  life  in  the  shell;  aud  tlio  oPsitymg 
process  which  nnites  them  is  so  rnpid,  tliat  the  craninm,  shortly  after  hatching,  i, 
alrea  ly  a  single  piece.  No  detailed  description  of  the  separate  bones  will  bo  given  here, 
but  only  a  few  brief  observations  which  may  bo  of  some  utility. 

Thus  the  occipital  bone  shows  for  ai ticulation  with  the  spine  only  a  unglc  condvic. 
situated  muL^r  the  occipifcd  foramen,  and  excavate;!  by  a  slight  groove.  In  palmipedes, 
Ihis  bone  is  pierced,  behind  the  crests  which  give  attachment  to  the  extensor  muscle,-*, 
by  two  foramina  which  pLn.trate  the  cranium,  and  ie|)resent  permauent  tontaiie  la. 
The  varietal  bone  is  f^ehly  developed,  and  formed  from  only  two  primary  nuelei 
The  frontal  is  the  largest  bone  of  the  cranium;  its  orbital  process  is  supported 
by  a  particular  piece  which  is  generally  considered  as  belonging  to  the  lai'ge  wing 
of  the  sphenoid.  The  perpendicular  lamina  of  the  etlmoid  is  considerable,  and 
forms  between  the  two  orbits  a  thin  vertical  septum  (fig.  73,  8).  Its  posterior  border  is 
noti-hed  opposite  to  the  optic  foramen,  and  thus  constitutes  an  opening  which  com- 
municates between  the  two  orbital  cavities  (tig.  73,  9).  It  is  also  channeled,  near  its 
upper  border,  by  a  fissure  which  terminates  by  two  openings  at  it-i  extremities,  one 
entering  the  cranium,  the  other  the  nasal  cavities.  This  fissure  and  these  foramina 
permit  the  passa^iC  of  the  ethmoidal  nerve,  which  in  this  way  traverses  the  orbit  before 
arriving  at  iis  destination.  The  ethmoidal  cells  are  more  membranous  than  bony  ;  then- 
base  is  attached  to  a  very  delicate  transverse  plate,  which  is  often  membranous  and  not 
cribbled,  a  id  forms  part  of  the  anterior  orbital  wall.  These  cells  repla'-e,  at  the  same 
time,  the  latend  masses  of  the  ethmoid  and  turbina'ed  bunes  of  mammalia.  The 
sphenoid  appears  to  be  formed  of  a  single  piece,  and  shows  on  its  sides  two  diarthrodial 
facets  corresponding  to  tlie  pterygoids.  It  is  pierced  by  one  foramen  for  the  passage  of 
the  optic  nerves;  but  this  foraiiien  opens  on  the  ontor  and  opposite  s'de  of  the  posterior 
notch  of  the  interorbital  sc'ptum,  and  thus  allows  each  of  the  nerves  passing  through  it 
to  reach  the  eye  for  which  i'.  was  intended. 

It  is  worthy  of  remnrk,  th  it  an  analogous  disposition  is  also  n;;ticed  in  the  labbit.* 
The  temporal  bones  present  at  their  base  an  articular  surface  corresponding  to  the  sqnare 
bone.  In  (he  fowl  species,  tlie  zygomatic  process  forms  a  small  flattened  tongue, 
directed  forwards,  sometimes  free,  and  at  other  times  united  by  iis  su[ierior  border 
to  the  summit  of  the  orbital  process.  These  two  eminences  are  exceedingly  short 
in  jyicjeons.  In  'palmipedes  they  are  consolidate  1  and  confounded  so  intimately,  that  it 
becomes  impossible  to  distinguish  them  from  one  another.  From  this  union  results  a 
long  and  strong  process,  which  inclines  forward  and  meets  a  particular  prolonga'ion  of 
the  OS  unguis,  forming  with  it  areal  bony  arch.  This  arch  limits,  below  an  l  outwardly, 
the  orbital  cavity. 

Bones  of  the  face. — The  supermaxilla  c  raprises:  a  premaxilla,  two  nasal,  two 
lachrymal,  two  palate,  two  pterygoid,  two  zygomatic  bones,  and  a  vomer.  The  inferior 
jaw  has  for  its  base  a  maxillary  bone,  which  articulates  with  the  cranium  by  means  of 
two  supplementary  pieces  named  the  square  bones.  The  premaxiUary  hone  is  found, 
before  hatching  is  completed,  of  two  lateral  pieces,  which  represent  the  two  small 
premaxilla  lies  of  mammals.  This  bone  is  very  considerable,  and  of  itself  forms  the  base 
of  the  upper  beak,  whose  form  it  determines;  it  is  jiointed  and  conical  in  the  gallinacea, 
and  wide  and  flattened  above  and  below  in  palmipedes.  In  front  it  circumscribes  the 
external  openings  of  the  nose,  and  is  prolonged  superiorly  into  two  lengthy  processes 
which  dovetail  between  the  nasal  bones.  Two  inferior  processes  belonging  also  to  this 
bone  concur  in  the  formation  of  the  palatine  roof.  The  super maxillaries,  analogues  of 
the  fcupermaxillaiies  of  mammals,  are  two  rudimentary  bnnes  situated  on  the  sides  and 
at  the  base  of  the  beak.  They  form  a  part  of  the  pahitine  roof  and  the  walls  of  the 
nasal  cavities.  The  nasal  himes  ciicumscrihe  above,  inwardly,  and  even  outwardly,  the 
external  orifices  of  these  cavities.  The  palate  bones  encircle,  as  in  mammals,  the  guttural 
openings  of  the  nose,  and  constitute  in  great  pjrt  the  roof  of  the  palate  ;  their  pi  stcrior 
extremity  lies  against  the  ptorygcids ;  the  anterior  joins  the  superinaxillaries  and  the 
inferior  process  of  the  preniaxillary  bone.  The  pterygoids  extend  obliquely  from  the 
sphenoid  to  the  square  bone.-*,  and  are  united  to  tlie  sphen  iid  by  diartliroilial  tu-ticulatiou. 


'  This  analogy  is  n  ally  striking,  and  might,  in  our  opinion,  serve  as  a  basis  for 
a  new  determination  <jf  the  interorbital  septum.  We  aro  tempted,  indeed,  to  enn.-ider 
this  bony  lamina  as  the  inlerior  sphenoid  and  the  middle  porlion  of  the  ethmoid  of  birds. 
This  manner  of  viewing  it  tends  to  confirm  the  ideas  of  M.  Tabourin  on  the  inferior 
sphenoid  and  the  etlimoid  of  mamiimls. 
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Tho  zygomatic  hones  have  the  form  of  two  very  thin  stylets,  and  nre  united  to  the  square 
bono  by  their  posterior,  and  consolidated  with  tho  supcrmaxiliary  by  their  anterior 
extremity.    Tho  vorncr  separates  tho  guttural  opcniings  of  tlic  nose  from  one  another. 

The  bones  of  the  ujiper  jaw  aio  not  fused  with  each  otlier  so  rapidly  as  the  bones  of 
the  cranium.  The  ascending  processes  of  tlie  preniaxillary  and  nasal  bones  even  remain 
for  a  long  time  vmited  to  the  frontal  bone  by  a  simple  synarthrodia!  articulation.  This 
arrangenrent  allows  the  upper  beak  to  execute  a  certain  elevating  movement,  of  which 
■we  will  speak  wlien  describing  the  articulations. 

The  inferior  inaxillartj  bone  is  originally  formed  of  a  great  number  of  di.stinct  seg- 
ments which  are  soon  united  into  a  solid  piece.  Tlie  square,  petrous,  or  hone  of  the 
tympanum  ought  to  be  considered  as  detached  from  tlie  temporal.  It  is  prismatic  in 
shape,  and  provided  on  its  upper  surface)  with  a  diarthrodial  facet  which  unites  it  to  the 
temporal,  and  on  its  lower  face  with  another  facet  articulating  with  the  branch  of  the 
maxilla.  Outwards  it  joins  the  zygomatic  bone,  and  inwards  with  the  pterygoid. 
Behind,  it  gives  attachment  to  the  membrane  of  the  tympanum;  and  in  front  it 
presents  a  small  eminence  of  insertion  which  Meckel  considered  a  second  zygomatic 
process. 

Thorax. — Sternum  (fig.  7.3,  ii). — The  sternum  of  birds  serving  as  a  basis  of  support  lo 
the  muscles  moving  the  wings,  should  ofl'er,  and  does  in  fact  show,  a  remarkable  degree 
of  strength,  because  of  the  extraordinary  volume  of  these  muscles.  And  these  being  more 
powerfid  and  energetic  as  the  bird  exhibits  a  greater  degree  of  aptitude  for  flight,  it  results 
that  the  structure  of  the  sternum  is  solid  iu  proportion  as  the  bird  is  strong  on  the  wing. 
For  this  reason  we  may  infallibly  pronounce  as  to  the  extent  and  power  of  a  bird's  flight 
by  an  inspection  of  the  sternum  of  individuids  of  its  species.  In  this  respect,  however,  we 
only  announce  what  is  well  known  to  be  a  particular  application  of  the  rules  established 
by  the  great  law  of  concordance  between  the  anatomical  disposition  of  organs  and  their 
physiological  finality. 

Studied  in  Palmipedes,  which  will  serve  as  a  type  for  description,  the  sternum  presents 
itself  in  the  form  of  a  large  rectangular  cuirass,  elongated  from  before  to  behind,  of  itself 
constituting  the  inferior  wall  of  the  thoracic  cavity,  and  also  largely  proteetmg  the 
abdominal  cavity.  Its  superior  face  is  concave,  while  the  inferior  is  convex,  and  entirely 
occupied  by  the  insertion  of  the  pectoral  muscles.  It  presents,  on  the  median  line,  a 
thin  and  very  salient  ridge,  named  the  hrisket  (or  heel),  which  in  a  remarkable  manner 
multiplies  the  points  of  attachment  of  these  muscles.  The  anterior  border  offers  in  its 
middle  a  small  eminence  of  insertion,,  the  episternal.  Laterally,  two  articular  grooves 
are  seen  which  correspond  to  the  coracoids.  The  posterior  border  is  cut  by  two  notches 
which  are  often  converted  into  foramina.  On  the  lateral  borders  are  observed  small 
double  articular  facets  answering  to  the  inferior  ribs.  The  angles  which  separate  these 
two  borders  from  the  anterior  are  both  prolonged  into  a  little  eminence,  nami^d  by  some 
authors  the  costal  process.  -r>    ,  i    -j  <• 

In  the  Foivl,  the  sternum  is  not  so  strong  as  in  the  Goose  or  Dif*.  On  each  side  ot 
the  brisket  it  shows  two  wide  notches,  which  greatly  reduce  its  substance.  Ihese 
uotches,  closed  in  the  fresh  state  by  membranes,  are  distinguished  as  external  and 
internal.  The  latter,  of  greater  size  than  the  formt-r,  extends  nearly  to  the  extremity  ot 
the  bone.  From  this  division  of  the  lateral  plates  of  the  sternum  result  two  long  and 
slender  processes  dire  ctud  backwards.  The  external  terminates  by  becoming  widenetl, 
and  forming  a  kind  of  bony  plate,  which  covers  the  last  inferior  ribs.  ,  -  i  f 

Tlie  sternum  of  Pigeons  is  distinguished  by  the  enormous  development  of  the  brisket. 
The  two  notches  of  the  fowl  are  also^mc  t  with  in  tlie.se  bkds,  but  the  internal  is  nearly 
always  converted  into  a  narrow  foramen.  ,  ■  i   ,  i 

This  comparative  study  of  the  sternum  in  the  chief  domesticated  birds  leads  us  to 
appreciate  the  correctness  of  the  principles  just  enunciated,  with  regard  to  the  form  ami 
extent  this  bone  may  exhibit.  Tho  Gallinaceous  Birds,  properly  so  called,  whicn  lly 
little  and  badly,  have  the  sternum  singularly  weakened  by  the  deep  notches  cut  in  its 
lateral  parts.  With  Palmipedes,  the  sternum  is  wide  and  but  slightly  notched,  so  that 
the  goose  and  duck,  which  waddle  along  so  awkwardly  in  our  poultry  yards,  are  capable 
of  sustaining  lon<'  and  rapid  flight,  like  that  of  the  wild  individuals  of  the  same  species. 
With  regard  to  Pigeons,  which  are  well  kn.nvn  to  be  swift  and  powerful  Aycrs.  nmy  th,s 
advantage  not  be  due  to  the  extraordinary  development  of  the  keel  which  constitutes  the 

^"SLln  the  Fowl  and  Pigeon  there  are  .seven  pairs  of  ribs;  and  i"  "^"^ 
pairs.    Articulated  .superiorly  with  the  dor.sn  vertebra.,  as  m  mammals,  ^^^^f  ^  "'^^^ 
provided  near  their  mid<lle  with  a  flat  eminence  which  coniinenccs       ^he  ^'i-^^ 
border,  and  is  directe.l  backwards  and  upwards  to  rest  by  ,ts  ^^oe  oxtrernitj  on 
external  face  of  the  next  rib.    Those  eminences  (Fig.  ,3,  20)  form  an  epiphysis  at  an 
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early  period,  and  nvo  usually  absent  in  the  first  and  last  ribs.  They  concur  in  an 
efficacious  manner  to  incrense  the  solidity  of  the  thorax. 

The  costal  cartilages  in  mammalia  are  in  birds  often  transformed  into  veritable 
inferior  ribs,  joined  to  the  superior  ribs  by  a  diarthrodial  articulation  (Fig.  73,  i).  These 
pieces  are  long  and  strong,  and  all  terminate  at  their  lower  extremity  by  a  double 
facet  which  articulates  with  the  lateral  border  of  tlie  sternum;  they  are  nearly  always 
abicnt  in  the  two  first  ribs.  It  is  not  rare  to  see  the  last  united  to  the  one  before  it, 
instead  of  passing  du-ectly  to  the  sternum;  in  which  case  it  comports  itself  like  the 
asternal  ribs  of  the  mammalia. 

Anterior  Membeus.— A?7iOMZ(^ej--6o«e.— The  shoulder  comprises:  a  scapula;  a  par- 
ticular bone  named  the  cm-acoid  by  Cuvier ;  and  a  clavicle,  which  forms,  in  coalescing 
with  that  of  the  opposite  side,  a  single  bone  called  the  fork  (furculum),  or  os  furculare. 
The  scapula  is  narrow,  elongated,  and  falciform,  and  shows  no  trace  of  a  spine.  Its 
anterior  extremity  only  forms  a  portion  of  the  glenoid  cavity,  and  is  united  by  means  of 
a  fibro-cartilage  with  the  fork  of  the  coracoid  hone.  The  latter  is  so  named  because  it 
represents  the  coracoid  process  of  mammals,  and  is  a  long  piismatic  bone,  directed 
obliquely  from  above  downwards,  and  before  to  behind.  Its  superior  extremity  is  often 
fused  with  the  scapula,  and  united  at  an  acute  angle  with  that  bone  to  form  a  portion  of 
the  articular  cavity  which  receives  the  head  of  the  humerus.  Its  inferior  extremity  is 
flattened  from  before  to  behind,  and  responds  by  a  diarthrodial  articulation  to  the 
anterior  border  of  the  sternum.  The  coracoid  is  long  in  birds  which  fly  slowly  ;  it  is,  on 
the  contrary,  short,  thick,  and  therefore. very  solid  in  quick  flyers.  The  fork  is  a  single 
bone,  shaped  like  a  V  or  U,  situated  at  the  base  of  the  two  wings,  in  front  of  the  trunlc, 
nnd  in  an  oblique  direction  downwards  and  backwards.  The  two  branches  which  form 
it  repretent  the  clavicles ;  they  meet  and  are  united  at  their  inferior  extremities,  where 
they  describe  a  curvilinear  angle  more  or  less  open,  attached  to  the  brisket  by  means  of 
a  membranous  ligament.  Their  superior  extiemity  rests  within,  and  opposite  to  the 
glenoid  cavity,  against  the  scapula  and  coiacoid,  forming  with  these  bones  a  remarkable 
foramen,  through  which  passes  the  tendon  of  the  elevator  muscle  of  the  wing  (Fig.  73, 
A,  4,  B,  6).  The  fork  plays  the  part  of  an  elastic  spring,  whose  office  it  is  to  prevent  the 
wings  coming  towards  each  other  during  contraction  of  the  depressor  muscles.  The 
conformation  of  this  bone  is,  therefore,  like  the  sternum,  rekted  to  the  extent  and  power  of 
flight ;  and  for  this  reason  it  is  that,  in  swift  flyers,  the  two  branches  of  the  furculum  are 
thick,  solid,  widely  separated,  and  ciuved  like  a  U ;  while  in  those  which  fly  heavily  and 
with  dilficuHy,  these  branches  are  thin  and  weak,  and  joined  at  an  acute  angle.  The 
latter  formation  greatly  diminishes  its  strength,  and  lessens,  in  a  singular  manner, 
the  reactionary  power  of  the  bony  arch  it  represents. 

Bo7ie  of  the  arm. — The  humerus  offers  an  articular  oval-sliaped  head,  and  an  air- 
opening  placed  beneath  this  eminence.  It  is  long  in  Palmipedes,  ordinarily  so  in  the 
GaUinacm  propier,  and  very  short  in  Pigeons. 

Bones  of  tlie  fore-arm.— The  radius  is  much  less  voluminous  than  the  ulna.  The 
latter  has  an  extremely  short  olecranon  ;  and  the  two  bones  are  separated  from  one 
another  m  their  middle  part  to  meet  again  at  their  extremities,  where  they  are  united 
by  ligamentous  bands  in  such  a  way  as  to  render  the  movements  of  pronation  and 
supnjation  impossible.  This  mode  of  fastening,  which  nevertheless  does  not  prevent  the  two 
bones  from  gliding  slightly  on  each  other  in  the  direction  of  their  length,  has  been  wisely 
adopted  by  nature  m  order  that  the  wing  might  strike  the  au-,  like  an  oai-,  by  its  inferior 
tace  ;  otherwise,  the  resistance  of  the  aerial  medium  would  make  these  two  bones  pivot, 
and  cause  the  wing  to  present  itself  to  the  air  in  a  wrong  direction. 

Bones  of  the  carpus.— These  are  only  two,  and  are  distinguished  by  the  names  of 
radius  and  Mtea,  m  consequence  of  their-  corresponding  more  particularly  to  these  bones 
m  other  animals.  °         ^  •' 

Bones  of  the  metacarpus.— These  also  number  only  two,  and  are  separated  ,  at  their 
middle  portion,  to  be  consolidated  at  their  extremities. 

Bones  of  the  digital  region.— The  wing  of  a  bird  is  composed  of  three  digits.  One 
ot  them,  which  resembles  the  thumb  and  forms  the  basis  of  the  false  wing,  is  composed 
ot  a  single  styloid-shaped  phalanx,  articiilated  at  the  base  of  a  small  particular  process 
belonging  to  the  superior  extremity  of  the  largest  metacarpal  bone.  The  largest  digit 
compnses  two  phalanges  which  succeed  the  last  bone.    The  tliird  digit  is  represented  by 

corresponds  to  the  inferior  extremity  of  the  small 
metacairal  bone,  and  ies  bcs.de  the  first  phalanx  of  the  large  digit  in  thecLest  manner 

It  is  well  to  remark  that  the  hand  and  the  fore-arm  are  longer  in  proportion  to  the 
quality  of  flight ;  those  two  regions  of  the  wing,  for  example,  are  very  short  in  SLac/otj 

PosTEiuon  MEMBER8.-Coxa  or  08  iUac-This  is  a  voluminous  and  very  solid  piece, 
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particularly  iu  walking  birds,  mi  l  composed,  as  in  tin-  niiininialia,  of  an  ilium,  ischium 
aud  pubis.  Tlio  ilium  is  consolidatoil  with  the  last  d  irsal,  t)ie  lumbar,  and  the  sacnil 
vertebno;  it  is  oxcavatc^d  on  its  internal  face.  The  ischium  partly  incloses  the  side  of 
the  pelvic  cavity  ;  between  its  internal  border  and  the  external  border  of  the  ihum  is  an 
oriflco  which  roijluces  the  great  iscliiatic  notch.  Its  inferior  border  is  united  to  the  imbiH. 
The  latter  is  thin  and  elongntod,  anil  Ibllows  the  direction  of  the  inferior  border  of  the 
ischium,  with  it  circumscrii)ing  an  ooal  openiwj  more  or  loss  spacious.  Its  inferior 
extremitv  extends  beyond  tiie  ischium  to  curve  inwards  towards  that  of  the  opposite  side, 
but  without  uniting  with  it.  We  do  not,  therefore,  find  the  pelvic  sympliysis  m  birds, 
and  the  pelvis  i-i  widely  open  below,  a  cireuinstanco  which  favours  the  passage  of  the 
egg  through  the  cavity  and  out  of  the  cloaca.  The  cotyloid  cavity  is  perforated  by  an 
opening  at  the  bottom  which  traverses  the  bone. 

Tliiqh  hone. — The  femur  is  articulated  inferiorly  with  the  patidla,  tibia,  and  fibula.  In 
all  walking  birds,  like  the  gallinacse,  it  is  long  and  strong,  as  well  as  the  rays  below  it. 

Leg  6o»es.— The  pateUa  is  wide  and  thin.  The  tihia  terminates,  below,  by  two  con- 
dyles separated  by  a  groove  which  becomes  articular  behind.  The  fibula  articulates 
by  its  head  with  the  external  condyle  of  the  femur,  and  is  consolidated  with  the  tibia ; 
it  never  descends  to  the  inferior  extremity  of  that  bone. 

Tarsal  &o?ies.— The  tarsus  appears  to  be  altogeth(ir  absent  in  birds.  Nevertheless 
we  may  venture  to  consider,  as  a  vestige  of  the  bones  of  this  region,  a  small  bony  nucleus 
buried  in  a  fibro  cartilaginous  mass  which  glides  on  the  posterior  pulley  of  the  tibia. 
This  nucleus  represents  the  calcaneus  of  mammals. 

Metatarsal  hone.— A.  single  metatarsal  bone  is  found  in  birds,  articulating  superiorly 
with  the  inferior  extremity  of  the  tibia,  and  terminating  inferiorly  by  three  pulleys 
which  support  the  three  principal  digits.  This  bone  shows  in  the  Fowl,  near  its  interior 
third,  a  conical  process  turned  backwards,  which  serves  as  a  base  for  the  spur,  -pehina 
its  superior  extremity,  it  exhibits  another  which  may  be  considered  as  a  consolidated 

metatarsal  bone.  ,  ,       „  n.  •  p  • 

Bones  of  the  digital  reijion.—AM  the  domesticated  birds  have  four  digits  on  the  inferior 
members :  three  principal,  directed  forwards,  and  one  rudimentary,  carried  backwards. 
The  first,  designated  as  internal,  median,  and  external,  articulate  with  the  interior 
pulleys  of  the  metatarsal  bones.  The  internal  is  formed  by  three  phalanges,  the  second 
has  four,  an.l  the  tldrd  five.  These  phalanges  are  formed  something  like  those  of  the 
carnivora:  the  last  is  pointed,  cunical,  and  enveloped  in  a  horny  sheath,  ihe  tourtn 
digit,  or  thumb,  is  composed  of  three  pieces;  one  of  those,  the  fir.<t,  is  generally  con- 
sidered as  a  rudimentary  metatarsal  bone.  It  is  attached  by  fibro-cartilaginous  tissue 
to  the  inner  and  posterior  aspect  of  the  inferior  extremity  of  the  principal  metatarsal 
bone. 


CHAPTER  IV. 

TnEORY  OF  THE  VERTEBRAL  CONSTITUTION  OF  THE  SKELETON. 

In  tlie  series  of  vertebratad  animals,  the  bony  pieces  of  tlie  ti-unk  bearing 
the  name  of  vertebraa  are  those  which  offer  the  highest  degi-ee  of  fixity,  and 
to  which  the  existence  or  the  arrangement  of  the  others  appears  to  be  subor- 
dinate. This  feature  in  organisation,  recognised  by  E.  Geoffrey  Saint- 
Hilaire  and  Professor  Owen,  has  caused  these  men  of  science  to  assert  that 
the  type  of  construction  of  vertebrated  animals  is  the  vertebra. 

After  E.  Geoffroy  Saint-Hilaire  and  Professor  Owen,  several  Gemian. 
English,  and  French  anatomists  have  studied  the  vertebral  composition  of 
the  skeleton ;  and  among  the  works  published  in  Franco  on  tliis  subject  must 
be  specially  noticed  those  of  M.  Lavocat.^  In  principle,  all  the  \ATiters 
have  arrived  at  the  same  conclusions,  and  only  differ  in  some  few  details.  _ 

It  is  certain  that  the  base  of  the  vertebral  column  is  formed  by  a  series 
of  bony  segments.  Each  of  these  segments  is  called  an  ostcodesm,  and  each 
ostoodesmli-epresents  the  body  or  centrum  of  a  vertebra, 

('  The  distinguished  anatomist  and  Director  of  the  Imperiid  Veterinary  Scliool  of 
Toulouse.) 
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In  examining  tiie  dorsal  region,  it  is  evident  that  to  the  body  or  centrum 
of  a  vertebra  are  added  two  complete  osseous  arches,  a  superior  and  an 
inferior.  The  superior  arch  is  formed  by  the  vertebral  lamina ;  the  inferior 
by  the  ribs,  the  cartilages,  and  a  portion  of  the  sternum.  ^  The  fii-st  is  desig- 
nated the  7ieural  arch,  because  it  furnishes  a  protecting  sheath  for  the 
nervous  centres;  and  the  second,  which  more  particularly  protects  the 
vascular  system,  is  called  the  hcemal  arch  (see  Fig.  10). 

The  hsemal  arch  may  have  prolongations  or  appendices  more  or  less 
developed,  and  comparable  to  the  apophysary  prolongations  of  the  ribs  in 
birds  and  some  fishes. 

Such  is  the  general  composition  of  a  typical  vertebra ;  but  there  are 
also  to  be  distinguished  in  the  neural  and  haemal  arches  the  following 
parts : — 


1. 


NEUBAL  ARCH. 

Neiu-al    paiapopliysis  =  the  posterior 

costal  cupola. 
Neural   metapophysis  =  the  anterior 

costal  cupoln. 
Neural  diapophysis  =  the  summit  of  the 

transverse  process. 
Neurapophysis  =  the  vertebral  lamina. 
Neural    spine  =  the    summit  of  the 

spinous  process. 


1. 


HJ5MAL  AECH. 

Hremal  parapopliysis  =  the  tuberosity 
of  the  rib. 

Hajmal  metapophysis  =  the  head  of  the 
rib. 

Hasmal  diapophysis  =  the  rib  proper. 
Heumapophysis  =  the  costal  cartilage. 
Ha3mal    spine  =  the  corresponding 
sternal  portion. 


The  vertebrae  sometimes  depart  more  or  less  from  the  model  just 
described.  They  may  vary  not  only  from  one  species  to  another,  but  also 
in  the  same  animal,  and  even  in  the  same  region.  Thus  the  neural  arch 
may  be  absent,  as  has  been  observed  in  certain  coccygeal  vertebrae ;  or  the 
haemal  arch  is  incomplete  or  null,  as  in  the  cervical  or  lumbar  vertebrae ;  or, 
lastly,  the  arches  are  often  unequal ;  though  this  inequality  is  of  no  import- 
ance, since  their  size  is  in  relation  to  the  volume  of  the  parts  they  should 
protect. 

Notwitstanding  these  differences  and  variations,  or  the  transformations 
experienced  by  certain  parts,  there  is  not  a  bone  in  the  skeleton  which  can- 
not be  included  in  the  vertebral  type. 

The  vertebra  being  admitted  as  the  type  of  construction  of  the  skeleton, 
it  is  easy  to  find  it  in  all  the  regions  of  the  bony  framework.  In  the 
thoraco-abdominal  region,  the  centrum,  neural  arch,  and  haemal  arch  are 
readily  perceived ;  in  the  lumbar  vertebrte,  the  enormously  developed  trans- 
verse process  indicates  the  existence  of  an  infravertebral  arch. 

In  the  sacral  region,  the  bony  girdle  of  the  pelvis  represents  the  hromal 
arch  The  posterior  limbs,  articulating  with  the  bones  of  the  pelvis,  belong 
to  the  haemal  arch,  and  should  be  considered  as  appendices  of  this  arch, 
analogous  to  the  costal  appendices  of  birds. 

.  „  "^.^^  cervical  region  may  be  compared  to  the  sacral  region ;  as  in  it  the 
interior  hfemal  arch  is  represented  by  the  osseous  ring  supporting  the 
anterior  limbs— the  scapulo-clavicular  cincture.  The  limbs  themselves  are 
appendices  of  the  cervical  htemal  arch. 

Difficulties  begin  to  appear  when  the  extremities  of  the  trunk— the  head 
and  coccyx— come  to  be  examined.  Nevertheless,  the  composition  of  the 
coccyx  18  revealed  when  the  caudal  vertobrse  of  certain  fishes,  esi)cciallv 
those  of  the  pleuronectidfo,  in  which  the  neural  and  hmmal  arches  are  com- 
plete, arc  exammed.  But  the  vertebral  constitution  of  the  head  remained 
tor  a  long  time  an  insoluble  question,  or  was  solved  in  a  contradictory 
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manner  by  tlio  natiiniliets  who  attomptod  it.  Some  admitted  a  single 
cephalic  vertebra  ;  others  admittol  three  or  four;  while  others  again  arrived 

at  six  or  seven.  j.    i    i,     •+  • 

These  difBculties  and  contradictory  results  may  be  understood,  when  it  is 


borne  in  mind  what  profound  modidcations  the  vertebra3  must  have  ex- 
Tioripnced  to  constitute  the  bones  of  the  liead.       ,     ,  .  ,  - 

^  At  present  the  problem  appears  solved.  The  head  is  eoinposed  of  four 
vertiiSTn  which  are  foimd  the  various  pax-ts  onmneratcd  in  the  description 
of  the  typical  vertebra. 
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In  the  four  classes  of  vertebrata,  the  head  is  constantly  formed  of  four 
vertebra),  which  are  determined  as  follows  :"  ' 


VERTKBR^li. 

CENTRUM. 

NKURAL  ARCH. 

ll/EMAL  ARCH. 

Occipito-hyoideal. 

Basilar  pvooess 
of  the  Occipi- 

Occipital  (3  pieces). 
Mastoid  walls  of  the 
T^viTiDfiniiin 

Hyoideal  appa- 
ratus (5  pieces). 

Paiieto-iuaxillary. 

Body  of  the  pos- 
terior Sphe- 
noid. 

Wing  and  pterygoid 
process  of  the  pos 
terior  Sphenoid: 

Squamous  portion  and 
zygomatic  process  of 

T^Amtinrnl 

LllU    J.  UlllUUl  UiX. 

Parietal. 

Inferior  Maxilla 
(5  pieces). 

Fronto-iiiiiiiclibuli  ir. 

Body  of  the 
Auterior  Sphe- 
noid. 

Wiug  and  pterygoid 
process  of  the  anterior 
Sphenoid. 

Posterior  Frontal  and 
its  orbital  process. 

Frontal. 

Jiigal. 
Lachrymal. 
Palatine. 
Supermaxill  ary. 
Premaxillary. 

Naso-turbiual. 

Vomer. 

Ethmoid. 
Nasal. 

Tui-binated 
Subetlimoidal. 

The  number  of  cephalic  vertebrfe  is  invariable,  as  each  is  destined  to 
lodge  the  organs  of  one  of  the  four  senses.  The  occipito-hyoideal  lodges  the 
principal  organs  of  hearing;  the  parieto-maxillary  osteodesm  protects  the 
sense  of  taste  ;  finally,  the  organs  of  vision  are  sustained  by  the  fronto-man- 
dibular  vertebra,  while  the  naso-turbinal  contains  the  sense  of  smell. 

It  was  therefore  with  reason  that  Geoffrey  Saint-Hilaire  and  Professor 
Owen  proclaimed  that  the  type  of  construction  of  the  vertebrated  animals  is 
the  vertebra. 


SECOND  SECTION. 
The  Articulations. 

CHAPTEK  I. 

THE  ARTICULATIONS  IN  GENERAL. 

The  diffcj-ent  pieces  constituting  the  solid  framework  of  the  animal  body 
are,  as  has  been  said,  united  in  such  a  manner  that  they  can  move  one  upon 
the  other.  From  this  union  results  the  articulations  or  articular  joints,  whose 
construction  will  now  be  referred  to  in  a  general  manner,  before  commencing 
a  particular  description  of  each. 

To  form  articulations,  the  bones  correspond  to  each  other  by  certain 
points  of  thcii-  periphery,  which  are  named  articular  surfaces.    Every  ai-ticu- 
'  Lavooat,  '  Nouvelles  e'tudos  sur  lo  systcme  vertebral,'  1860. 
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THE  AJITICULATIONS. 


lation  is,  therefore,  essentially  constituted  by  two  opposite  osbcous  surfaces, 
which  are  nioukled  to  each  other.  These  are  either  contiguous,  indei)eudeut, 
and  very  movable — continuous  with  each  other  hy  means  of  a  cartilaginous 
substance  which  condemns  them,  if  not  to  total  immobility,  at  least  to  very 


PLANS  OF  THE  DIFFERENT  CLASSES  OF  ARTICtJLATIOXS. 
A,  Sutui-c. — 1,  Periosteum;  2,  Sutural  ligament. — b,  Amphiarthrosis ;  a.  First 
degree. — 1,  Periosteum  ;  2,  Articular  cartilage  ;  3,  laterarticuiar  ligament. — b, 
Second  degree  ;  4,  Single  cavity  in  the  interarticular  ligament. — c,  Third  degree  ; 
5,  Double  cavity  in  the  interarticular  ligament. — c,  Diarthrosis ;  b.  Simple 
diarthrosi.s. — 1,  Periosteum  ;  2,  Articular  cartilage ;  3,  Ei)ithelial  layer  of  the 
synovial  membrane — dotted  line;  4,  Fibrous  capsule;  5,  Cul-de-sac  of  the  svno- 
vial  membrane ;  6,  Fibrous  layer  of  the  synovial  membrane. — c.  Double  diarthrosis ; 
7,  Interarticular  meniscus ;  8,  9,  Cavities  of  the  two  synovial  membranes. 

limited  movements  ;  or  united  by  a  fibro-cartilage  whose  elasticity  permits  a 
certain  degree  of  displacement  between  the  bones  which  are  in  contact. 

In  the  first  case,  the  articulations  are  classed  as  diarthroses,  or  movable 
arliculationa. 

In  the  second,  they  are  designated  synarthroses,  sutures,  or  immovahle 
articulations. 


THE  ARTICULATIONS  IN  GENERAL.  123 

lu  the  third,  they  are  amphiarthroses,  or  mixed  articulations ;  so  termed 
b-canse  thoy  participate  in  the  movements  of  the  other  two  classes  :  synar- 
tlirosos,  by  the  continuity  established  between^  the  articular  surfaces ;  and 
diarthr'oses,  by  the  extensive  motion  they  permit. 

The  general  characters  that  distinguish  each  of  these  three  great  classes 
of  articulations  will  bo  successively  studied. 

(Tlie  study  of  the  articulations,  or  rather  of  the  ligaments,  is  termed 
syndesmohgy -from  avv,  together,  and  Setr/xos,  bond ;  or  artlirology—ivom. 
apdpov,  a  joint,  and  Aoyos,  a  description.) 

GENERAL  OHAEAOTERS  OF  DIABTHROSBS. 

We  ought  to  consider  in  the  diarthrodial  articulations:  1,  The  con- 
tiguous 1)0111/  surfaces  which  form  them  ;  2,  Tlie  cartilaginous  layer  (cartilages 
of  incrustation)  "which  cover  these  ;  3,  The  fibro-cartilagiuous  tissue  (articular 
fbro-cartilages)  which  complete  them,  when  they  are  not  shaped  so  as  to  be 
reciprocally  adapted  to  each  other  ;  4,  The  ligaments  which  maintain  them 
in  contact;  5,  The  serous  membranes  (synovial  capsules)  that  cover  the 
internal  face  of  the  latter,  and  which  secrete  the  synovia,  a  kind  of  animal 
oil  that  facilitates  the  gliding  of  the  articular  surfaces ;  6,  The  movements 
of  which  these  articulations  may  be  the  seat ;  7,  Their  methodical  classifica- 
tion ;  8,  Their  nomenclature. 

Articular  Surfaces. — These  surfaces  have  the  common  character  of 
being  destitute  of  asperities,  so  that  they  can  glide  with  the  greatest  facility 
on  each  other.  They  are  designated,  according  to  their  form,  by  the  names 
of  facets,  heads,  condyles,  cotyles,  glenes,  pulleys,  etc.  There  is  no  need  to 
revert  to  their  general  description,  as  they  have  already  been  sufficiently 
studied  in  the  osteology;  so  we  will  confine  ourselves  to  repeating  that 
they  are  found  at  the  extremities  of  long  bones,  on  the  faces  of  short  bones, 
and  on  the  angles  of  wide  bones.  We  may  mention  also  that  they  are  often 
excavated  by  one  or  several  hollows  named  synovial  fossce,  a  sort  of  natural 
reservoirs  which  receive  the  unctuous  fluid  secreted  by  the  interarticular 
serous  membranes. 

Cartilages  of  Incrustation. — This  designation  is  given  to  the  layers  of 
cartilaginous  matter  which,  as  it  were,  varnish  the  articular  surfaces  they 
adhere  to  by  theii-  inner  face;  their  free  surface  is  distinguished  by  a 
remarkable  polish  and  brilliancy.  Thicker  towards  the  centre  than  at  the 
circumference  when  they  cover  bony  eminences,  these  cartilages  show  an 
inverse  disposition  when  they  line  cavities.  They  are  elastic,  of  a  pearly 
whiteness,  and  resisting,  though  they  are  soft  enough  to  be  cut  by  a  sharp 
instrument ;  in  a  word,  they  possess  all  the  physical  characteristics  of  the 
primary  cartilage  of  bones.  They  appear  to  be  formed  of  parallel  fibres 
placed  perpendicular  to  the  bony  surfaces,  and  implanted  in  these  by  one  of 
their  extremities  :  the  opposite  extremity  corresponding  to  the  free  surface 
of  the  cartilage.  Viewed  by  the  microscope,  they  are  found  to  consist  of  a 
fundamental  substance  excavated  by  small  cavities.  The  cartilage  of 
mcrustation  therefore  belongs  to  the  group  of  true  or  hyaline  cartilages. 

Ihe  fundamental  matter  is  amorphous  and  homogeneous,  and  more  or 
less  transparent,  according  to  its  thickness.  It  is  transformed  into  chondrine 
by  boihng  in  water. 

The  cavities  are  irregular,  and  more  or  less  wide.  They  contain  from 
one  to  five  cells  whose  waUs  are  very  thin,  and  their  contents  slightly  cran- 
iilar;  m  the  centre  of  each  cell  is  a  nucleus  ^vith  a  nucleolus  These 
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Fig.  70. 


cavities  are  elongated  ami  directed  almost  perpendicularly  towards  the 
articular  surface  in  the  deep  hiyor  ;  iu  the  middle  layer  tliey  are  oblique, 
and  are  parallel  to  the  surface  of  friction  in  the  superficial  layer. 

(Under  a  high  magnifying  power 
the  fundamental  substance,  or  matrix, 
loses  its  homogeneous  and  aniorplious 
character,  and  appears  to  be  granular 
or  faintly  striated.  In  the  midst  of 
this  granular  matrix,  the  lacunas  or 
cavities  are  obsei-ved  to  contain  fi-om 
one  to  six  different-sized  cells.  It 
has  been  stated  that  a  membrane  lines 
these  spaces.  In  addition  to  the 
granular  matter  observed  in  the  cells, 
it  is  not  rare  to  find  fat  globules. 
The  nuclei  of  the  cells  vary  from 
^ttW  to 

04^00  inch  in  diameter. 

The  cells  multiply  endogenously.) 

Tlie  cartilage  cells  are  insoluble 
in  boiling  water ;  consequently,  so  far 
as  their  chemical  composition  is  con- 
cerned, they  are  distinct  fi-om  the 
fundamental  substance. 

The  diarthrodial  cartilages  receive 
neither  vessels  nor  nerves.  The 
presence  of  cartilages  of  incrustation  in  the  articulations  is  of  the  greatest 
importance.  When  they  are  worn,  absorbed,  or  transformed  into  bone  in 
consequence  of  certain  articular  maladies,  the  movements  become  painful  and 
very  difficult.  "With  regard  to  the  part  they  play  in  the  economy,  it  may 
be  said  that :  1,  They  favour,  by  their  smoothness,  the  gliding  and  displace- 
ment'of  the  bones;  2,  They  attenuate,  by  their  suppleness  and  elasticity, 
the  violent  shocks  to  which  the  articulations  are  exposed ;  3,  They  resist  the 
wear  and  deformation  of  the  articular  surfaces. 

Complementary  Fibro-oartilages. — There  are  several  kinds  of  com- 
plementary fibro-cartilages  :— Some  (interosseous)  represent  circular  cushions 
which  bolster  the  margins  of  certain  cavities,  filling  up  the  notches  which 
might  render  them  imperfect.  .  They  increase  the  depth  of  these  cavities 

Fis.  77. 


SECTION  OF  BRANCHIAL  CARTILAGE  OF 
TADPOLE. 

I  Group  of  four  cells  separating  from  each 
other  ;  b,  Pair  of  cells  in  apposition  ;  c,  c, 
Nuclei  of  cartilage-cells ;  d,  Cavity  con- 
taining three  cells.  These  cells  are  im- 
bedded in  the  finely-granular  matrix,  or 
fundamental  substance. 


FIBRO-CARTILAGE ;  MAGNIFIED  153  TIMES.    Showing  interlacement  of  fibrous 
fasciculi,  with  scattered  groups  of  cartilage-cells. 

and  protect  thoir  borders  from  injury.  Others  (inta-artictilar)  are  inter- 
posed between  articular  surfaces  when  those  do  not  exactly  fit  each  other,  as 
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when  two  opposing  extremities  are  convex.  It  may  be  remembered  that  the 
lateral  tuberosities  of  each  tibial  surface  present,  for  articulation  with  the 
condyles  of  the  femur,  two  convex  diarthrodial  faces  whoso  coaptation  is 
rendered  perfect  by  the  interposition  between  each  condyle  and  correspond- 
ing tibial  surface  of  a  crescent-shaped  fibro-cartilage,  which  for  this  reason 
has  been  named  a  meniscus.  In  other  joints  these  interarticular  fibro- 
cartilages  are  shaped  like  discs  or  biconcave  lenses.  There  then  result 
double  diarthroses : — example,  the  temporo-maxillary  articulation.  (Pibro- 
cai'tilage  also  covers  bony  surfaces  over  which  tendons  play,  as  on  the 
trochlear  surface  of  the  humerus,  postero-inferior  face  of  the  navicular  bone, 
and  elsewhere.  In  these  situations  it  is  named  stratiform  fihro-cartilage.^ 
These  organs  are  formed,  as  their  name  indicates,  by  fibrous  and  car- 
tilaginous tissue ;  their  mode  of  association  need  not  be  referred  to  here, 
though  it  may  be  observed  that  the  cartilage  is  more  particularly  found  in 
all  those  points  where  there  is  most  articular  friction.  They  receive  vessels, 
and  sometimes  nerves. 

Ligaments. — These  are  bands  which  unite  contiguous  diarthrodial 
surfaces.  They  are  sometimes  formed  of  white  fibrous  tissue,  and  some- 
times of  yellow ;  from  whence  their  division  into  two  great  classes  of  wMte 
and  yellow  ligaments. 

a.  The  loliite  ligaments  are  distinguished  by  the  pearly  whiteness  of 
their  tissue  and  want  of  elasticity.    Those  which  are  found  on  the  outer 


aspect  of  the  articulations  are  termed  peripheral,  and  those  in  their  interior 
are  designated  interosseous  or  interarticular  ligaments. 

The  peripheral  ligaments  are  generally  composed  of  parallel  fibres 
collected  in  fasciculi,  or  spread  out  as  membranes.  In  the  first  they  are 
called  funicular,  or  ribhon-sliaped ;  in  the  second,  they  are  termed  mem- 
hraniform,  or  capsular.  The  funicular  ligaments  constitute  short,  round  or 
flattened  bands,  attached  by  their  extremities  to  the  two  bones  they  unite  • 
they  are  lined  on  their  inner  aspect  by  the  synovial  capsule,  and  covered 
externally  by  tendons,  aponeuroses,  muscles,  vessels,  or  nerves  The 
capsular  ligaments  are  often  complete— that  is  to  say,  they  envelone  tho 
whole  articulation  like  a  sack.    At  other  times  they  are  incomplete  and 
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then  tlaey  nvo  simple  mombranos,  binding  together  tbc  different  funicular 

bauds  of  a  joint.  ,      ,,  v  u 

Tbo  interosseous  liqaments,  less  numerous  tban  tbc  preceding,  are  oltcn 
formed  of  interlacing  fibres ;  they  are  always /MmcJiZar  and  fixed  by  tfieir 
extremities  into  excavations  in  the  centre  of  articular  surfaces. 

h  The  yellow  Ucjaynents  are  &\\  periplieral,  funicular,  or  memhranous^^nd 
enioy  a  marked  degree  of  elasticity,  which  permits  them  mechanically  to 
bring  back  to  their  usual  position  the  bony  levers  which  have  been  momen- 
tarily disidaced.  These  ligaments,  which  are  powerful  auxiliaries  to  the 
muscular  forces,  are  destmed  to  give  equilibrium  in  a  permanent  "tanner  to 
the  weight  of  certain  parts  of  the  body  which  incessantly  tend  to  faU  to  tlie 

^'^^  Synovial  Capsules.— These  are  very  thin  membranes  of  a  serous  nature, 
intended  to  secrete  the  synooia.  They  are  composed  of  two  layers  :  a  deep 
formed  by  fasciculi  of  the  connective  tissue ;  the  other,  superficial,  is  oi 
an  epithelial  character.  The  first  sometimes  adheres  intimately  to  the  inner 
face  of  the  funicular  or  membranous  ligaments  of  the  articulation  ;  at  other 
times  it  is  loosely  attached  to  them  by  an  abundance  ol  connective  tissue. 
The  second  layer  is  constituted  by  a  single  row  of  flattened  polygonal  cells. 

It  is  generally  admitted  that  the  synovial  membranes  comport  themselves 
like  the  other  serous  membranes,  by  forming  sacs  which  are  everywhere 
closed.  According  to  this  admission,  a  synovial  membrane,  after  covering 
Z  internal  face  of  the  peripheral  ligaments  of  a  diar  hi-odial  articu  a  ion, 
ou-ht  to  be  prolonged  on  the  free  surface  of  the  cartilages  of  incrustation, 
and  should  give  them  their  brilliancy  and  polish.  _  But  it  is  necessary  to 
state  that  this  is  a  pm-e  hypothesis,  against  which  rises  a  multitude  of  care- 
SUbseived  facts.  The  discussion  of  these  belongs  to  general  anatomy, 
but  they  will  be  referred  to  here  as  briefly  as  possible.         ^  ,  ^  ,     ,  .  . 

1  If  direct  observation  be  consulted,  it  gives  on  this  debated  subject 
the  most  precise  information;  the  cartilages  are  uncovered,  and  there  is 
no  sZvial  membrane  on  their  face.    The  anatomists  who  have  mistaken  f or 
this  membrane  the  thin  pellicle  which  it  is  possible  to  render  evident  on  the 
cartiS'rin  obliquely  cutting  their  substance  and  separatmg  morsels  by 
eaiing  i  oft  were  evidently  deceived.    This  pelliclehas  nothing  of  a  serous 
nat^e'in  its  texture;  it  is 'not  vascular,  for  it  -^Z^^.S^'^^t 
iniect  vessels  on  the  surface  of  cartilages,  nor  yet  m  their  thickness    it  is 
not  covered  by  epithelium;  and  submitted  to  ™scopical  exammai^m 
CKhibits  all  the  characters  of  the  amorphous  matter  of  cartilage.    It  ought, 
then  to  be  considered  as  a  cartilaginous  pellicle,  detached  from  the  super- 
fiS  layers  of  ^he  articular  surface-a  pellicle  wh  ch  it  has  always  been 
impossible  to  find  on  cartilages  which  are  quite  fresh ;  and  it  has  never 
b3  possible  to  observe  it  without  giving,  by  a  preliminary  ^l-s.ccation  a 
ceXirdegree  of  tenacity  to  the  cartilaginous  substance  about  to  be 

2"¥ih«logical  facts  prove  nothing  in  favour  of  the  existence  of  a 
A.  raiuoiubit.'i'i  X    „„„i.;in„„a      TTvnertrophv  of  this  pretended 
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3.  It  may  be  asked  of  tlio  partisans  of  the  opinion  now  combated,  bow 
they  can  believe  in  the  existence  of  a  serous  membrane  between  two 
articubxr  surfaces,  without  its  being  exposed  to  bruises  and  destruction  a 
thousand  times  in  the  day?  Do  they  take  into  account  the  amount  of 
pressure  sustained  by  certain  articiilations,  and  the  intense  friction  to  which 
their  sui-faces  are  submitted  ?  Have  they  compared  the  intensity  of  these 
destructive  influences,  with  the  delicate  texture  of  the  serous  membranes, 
and  their  great  inflammatory  susceptibility  ?  It  is  sufficient  to  lightly  touch 
in  this  way  the  weak  side  of  our  adversaries'  argument,  and  to  conclude  the 
third  portion  of  this  discussion :  There  is  friction  between  the  cartilages 
of  the  two  opposed  articular  surfaces,  therefore  there  must  be  wear ;  this  is 
a  physical  law  which  no  body  escapes,  let  it  be  as  hard  as  the  diamond,  or  as 
soft  as  caoutchouc.  And  if  there  is  wear  between  these  rubbing  surfaces, 
there  cannot  be  an  irritable  and  sensitive  membrane  lying  on  the  inert  and 
insensible  strata  which  constitute  them.  In  fine,  a  synovial  membrane, 
after  being  fixed  to  the  margin  of  the  articular  cartilage  of  a  diarthrodial 
joint,  is  reflected  in  every  direction  to  cover  the  inner  aspect  of  the  liga- 
ments, and  becomes  attached  to  the  periphery  of  the  diarthrodial  surface 
corresponding  to  the  fii'st. 

There  are  generally  found  within  articulations  little  masses  of  fat  which 
push  the  synovial  membrane  enveloping  them  inwards.  Erroneoxisly  con- 
sidered by  Clopton  Havers  as  glands  for  the  secretion  of  synovia,  these 
accumulations  of  fat  have  been  named  synovial  fringes.  They  are  more  par- 
ticularly numerous  in  the  neighbourhood  of  the  articular  margins :  that  is, 
on  the  edges  of  diarthrodial  surfaces. 

The  synovia  is  a  viscid,  colourless,  or  slightly  yellow  fluid,  in  its  physical 
characters  somewhat  resembling  oil;  it  does  not  possess  them,  however, 
so  far  as  its  composition  is  concerned,  for  chemical  analysis  lias  not 
demonstrated  the  presence  of  fatty  principles.  It  is  the  albumen  it  contains 
which  gives  it  its  viscidity,  and  which  fits  it  for  lubricating  the  articular 
surfaces  over  which  it  is  spread.  Its  use  in  the  animal  economy  is 
absolutely  identical  with  that  of  the  greasy  substances  employed  to  lubr;catc 
the  axles  of  carriages. 

Movements. — The  movements  peculiar  to  diarthrodial  articulations  are 
divided  into  seven  principal  classes  : 

1 .  Simple  gliding,  the  only  movement  possible  between  two  plane  or 

undulating  facets. 

2.  Flexion,  which  brings  two  bony  pieces  nearer  each  other  by  closing 

more  or  less  their  angle  of  union. 

3.  Extension,  the  inverse   movement,  during  which  the  bones  are 

straightened  on  each  other. 

4.  Adduction,  which  brings  the  inferior  extremity  of  the  movable  bono 

towards  the  median  line. 

5.  Ahdudion,  the  contrary  movement  to  the  preceding. 

6.  Circumduction,  or  the  sling  movement,  during  which  the  bone  passes 

successively  through  the  last  four  i^ositions. 

7.  Botalion,  in  which  one  bone  pivots  on  another. 

Classification  of  the  Diarthroses.— Tlie  basis  of  this  classification  is 
tounded  on  the  configuration  of  the  articular  surfaces  and  tlio  nature  of  tho 
movements  they  permit.    This  double  base  serves  to  establish  five  kiii,l« 
diartJirodial  articulation  :  ^ 

1.  Enarthrosis,  characterised  by  the  reception  of  an  articular  head  within 
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a  cavity  of  appropriate  form.  This  articulation  may  bo  the  seat  of  the  most 
extensive  and  varied  movements  :  flexion,  extension,  abduction,  adduction, 
circumduction,  and  rotation.    Example  :  the  coxo-femoral  articulation. 

2.  The  froclilean,  angular  gincjhjmoid,  or  perfect  hinge  articuhiion, 
when  the  articular  surfaces  are  formed  into  trochlea,  reciprocally  fitting 
into  each  other,  and  whose  movements — flexion  and  extension  only — are 
executed  with  the  precision  of  a  hinge.  Example:  the  tibio-tarsal  ar- 
ticulation. _  •     1-1  ii, 

3.  The  condyloid,  or  imperfect  hinge  articulation,  which  permits,  like  the 
preceding,  the  two  principal  movements  of  extension  and  flexion,  and  the 
accessory  movements  of  rotation  or  lateral  inclination.  The  articular 
sui'faces,  though  very  diversely  shaped,  nevertheless  exhibit  in  all  the 
articulations  one  or  more  condyles  opposed  to  an  equal  number  of  oval 
excavations.    Example  :  the  femoro-tibial  articulation.  •  ^  ^ 

4.  The  pivot,  troclioid,  or  lateral  ginglymoid  articulation,  is  a  diarthrosis 
formed  by  a  pivot  which  turns  in  a  semi-cylindrical  cavity.  Rotation 
is  the  only  movement.    Example  :  the  atlo-axoid  articulation. 

5.  Arthrodia,  or  planiform  diarthrosis,  is  constituted  by  plane,  or  nearly 
plane  facets.  GHding  is  the  only  possible  movement.  Example :  the  carpo- 
metacarpal articulation. 

NoMENOLATUHE.— The  names  of  the  articulations  are  usually  those  _  of 
the  bones  which  form  them.  For  instance,  the  scaptdo-humeral  articulation 
is  the  joint  between  the  scapula  and  humerus  ;  the  intervertebral  articulations 
join  to  each  other  the  various  pieces  constituting  the  spine.  When  the 
qualiiying  name  of  an  articulation  is  composed  of  two  elements,  as  in  the 
fii-st  instance,  it  is  well  to  place  first  the  word  which  indicates  tlie  bone 
usually  most  fixed. 


GENERAL  OHARACTEES  OF  THE  STNAETHKOSES. 

Sutures  are  the  temporary  articulations  whicli  exist  only  at  an  early 
period  of  life.  They  nearly  all  disappear  in  the  adult  animal,  in  con- 
sequence of  the  bones  forming  them  becoming  consolidated.  They  belong 
almost  exclusively  to  the  bones  of  the  head. 

Aeticulae  Suefaces.— The  bones  forming  these  come  m  contact  by  their 
borders  or  angles,  which,  for  this  purpose,  generally  present  very  anfractuous 

Sometimes  they  are  cut  perpendicularly  and  simply  roughened ;  at 
other  times  they  are  bevelled  and  joined  by  means  of  fine  laminae  or  triflmg 
inequalities;  again,  they  are  notched  into  deep  and  sinuous  dentations; 
and  lastly,  one  bone  is  fixed  into  a  groove  cut  in  the  other.  It  will  be 
understood  that  such  conformations  of  the  articular  surfaces  ought  to  limit 
their  movements  and  assure  the  solidity  of  theii-  union. 

Modes  of  Union.— Cartilage  interposed  between  these  synarthrodia! 
surfaces  directly  unites  them  to  each  other.  It  absolutely  possesses  the 
same  texture  as  the  primary  cartilage  of  the  bones,  and  like  i^  has  the 
property  of  becoming  ossified  after  having  been  vascularised.  ihis  ossi- 
fication, wliich  causes  the  disappearance  of  the  sutures,  occurs  earlier 
inwards  than  outwards.  The  periosteum,  in  passing  from  one  bone  to 
another,  adheres  intimately  to  the  sutural  cartilage,  and  also  aids  m  bringing 
about  a  more  complete  synarthroses.    It  shcnild,  therefore,  be  included  in 

their  means  of  union.  x-     n    •  „^„„rt 

Movements.— These  are  very  obscure,  and  only  noticeable  in  young 
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animals  by  the  elasticity  they  communicate  to  the  bony  walls  of  the  cranium 
or  face.    In  the  adult,  tliey  may  be  said  to  be  null. 

Classification,— There  are  four  principal  descriptions  of  sutures  : 
1.  When  two  wide  bones  correspond  by  means  of  denticulatious  fitting 
into  each  other,  the  suture  is  named  true  or  dentated.  Example :  the 
articulations  uniting  the  three  portions  of  the  parietal  bone.  2.  If  the 
opposed  borders  of  two  bones  in  contact  are  widely  bevelled,  one  inwards, 
the  other  outwards,  it  forms  a.  scaly  or  squamous  suture.  Example:  the 
parieto-temporal  articulations.  3.  When  the  union  of  bones  takes  place 
by  plane  or  roughened  surfaces,  cut  perpendicularly  on  their_  borders  or 
angles,  this  constitutes  the  harmonia  suture,  ov  suture  hy  juxtaposition  (or  appo- 
sition). Example  :  the  occipito-temporal  articulations.  4.  The  schindylesis, 
or  mortised  suture,  results  from  the  reception  of  a  bony  plate  into  a  groove 
more  or  less  deep  in  another  bone.  Example:  the  spheno-frontal  and 
supermaxillo-nasal  articulations, 

GENERAL  CHAEAOTERS  OF  THE  AMPHIAETHROSES  OR  SYMPHYSES. 

Articular  Surfaces. — They  are  frequently  smooth,  and  formed  almost 
on  the  same  model  as  the  diarthrodial  surfaces.  They  are  covered  by  a 
thin  layer  of  cartilage,  but  instead  of  being  smooth  and  polished,  they  are 
more  or  less  rugged,  without,  however,  presenting  the  anfractuous  disposition 
of  the  majority  of  synarthrodial  surfaces. 

Modes  of  Union. — The  organs  which  perform  this  office  are :  1,  The 
fibro-cartilage  which  establishes  continuity  between  the  articular  surfaces  ; 
2,  Eibbon-shaped  or  peripheral  ligaments.  These  latter  do  not  differ  from 
the  analogous  bands  attaching  the  diarthrodial  articulations.  With  regard 
to  the  fibro-cartilage,  it  is  distinguished  from  the  complementary  discs  of 
these  same  articulations  by  a  less  intimate  mixture  of  the  cartilaginous  and 
fibrous  elements  entering  into  its  composition.  The  last  may  be.  sometimes 
absent,  as  well  as  the  peripheral  bands  ;  and  then  the  articulation  only  differs 
from  the  synarthroses  by  the  extent  of  motion  it  permits  Occasionally  the 
interarticular  fibro-cartilages  are  excavated  by  one  or  two  little  narrow  cavities  ; 
but  these  are  never  lined  by  a  synovial  membrane  like  the  diarthrodial 
cavities. 

Movements. — The  amphiarthi-oses  only  permit  of  a  see-saw  or  swinging 
movement,  the  extent  of  which  depends  on  the  thickness  of  the  intermediate 
fibro-cartilage. 

Classification. — Only  one  kind  of  amphiarthrosis  is  recognised,  the 
most  remarkable  example  of  which  is  found  in  the  articulations  between  tlio 
bodies  of  the  vertebrse. 


CHAPTER  II. 
ARTICULATIONS  OF  MAMMALIA  IN  PARTICULAR, 

In  the  special  study  of  the  articulations,  the  same  order  will  be  followed 
as  for  the  bones ;  the  articulations  of  the  spine  will  bo  first  noticed,  then 
those  of  the  head,  thorax,  and  anterior  and  posterior  limbs. 

Preparation.— The  preparation  of  the  bones  which  have  been  described 
has  not  been  made  the  subject  of  any  particular  recommendation,  because 
at  suffices,  in  order  to  study  tliem,  to  remove  the  soft  parts  by  which  they 
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arc  surrouiulocl  citlicr  by  boiling,  maceration,  or  scraping.  _  But  when  we 
come  to  examine  the  soft  textures,  in  order  to  do  so  profitably  it  is  necessary 
to  learn  beforehand  the  rules  which  should  be  followed  in  their  preparation. 
The  following  are  laid  down  with  regard  to  the  study  of  the  articuhitious : 

1.  To  prepare  tlie  articulntions,  young  subjects  arc  chosen  in  preference  to  those  ad- 
vauc'ed  in  years,  because  tlie  density  of  the  cellular  tissue  in  them  is  not  so  great,  and  Ihis 
tissue  is  easily  reiuovcd  from  around  tlio  ligaments.  As  these  arei)reparcd  with  difliculty 
wlicn  tlie  external  surface  is  in  a  dry  state,  care  should  be  laken  before  dis.secting  tliein 
to  liave  them  excluded  from  the  air  by  covering  them  with  damp  cloths,  or  with  the 

skin  of  the  animal.  .  ,  ,  ^         ■     i.i  i 

2.  It  is  convenient  to  separate  the  articulation  we  wish  to  dissect  by  sawing  tlirongli 
the  bones  at  a  certain  distance  from  the  articular  surfaces.  Tlie  manipulation  of  the 
part  is  then  rendered  easier,  and  its  dissection  can  be  made  under  the  most  favourable 
conditions.  '  i- 

3  It  is  necessary  to  preserve  as  carefully  as  possible  the  muscles  surrounding  tlie 
articulations,  in  order  to  be  able  to  study  their  relations  with  the  ligaments  whicli  bind 
these.  If  it  be  absolutely  necessary  to  remove  them,  their  insertions  corresponduig  to 
the  articulation  should  always  be  retained.  ,         ,       ,  i.  , 

4  The  capsular  ligaments  should  be  the  first  studied,  as  these  have  soon  to  be 
removed  the  better  to  show  the  funicular  ligaments.  These,  in  theii-  turn,  must  be 
sacrificed  in  order  to  display,  by  diiferent  sections,  the  interosseous  cords,  when  these  exist. 
Lastly,  the  two  articular  surfaces  should  be  completely  separated,  so  as  to  examine 

their  conformation.  .  „^„„^ 

5  The  synovial  membranes,  with  their  difierent  culs-de-sac,  being  a  veiy  important 
study,  with  reference  to  the  diagnosis  and  treatment  of  articular  tumoui-s,  it  is  convenient 
to  devote  a  special  piece  to  the  examination  of  these  serous  membranes.  It  ^  very 
useful  to  iniect  their  interior  with  plaster  or  tallow  coloui'ed  black,  in  order  to  distend 
their  cavities,  and  thus  aid  the  study  of  their  relations  with  ligaments,  tendons,  or 

"^^^Fofthe  preparation  of  each  articulation  it  is  not  necessary  to  give  any  directions ; 
a  glance  at  the  figures  accompanying  the  description  will  suffice  to  dispel  any  embarass- 
ment  the  student  may  experience,  while  he  always  requires  P^'-ti'^^^;.''^  f^^/f.^^^f^'-.^^^., 
'Notwithstanding  the  above  remarks  with  regard  to  the  preparation  of  the  liSfiients, 
I  have  thought  it  advisable  to  follow  the  example  given  in  the  last  edition  of  Leyh  . 
Anatomy'  by  Zundel,  and  briefly  indicate  the  readiest  method  of  demonstrating  the.e 
organs,  for  the  special  benefit  of  the  student.) 

Article  I. — Aetioulations  of  the  Spine. 

rPrenaraton.-Eemove  all  the  soft  parts  surrounding  the  vertebral  column,  taking 
caie  notCinjure  the  inferior  longitudmal  ligament  in  cuttmg  away  the  P-H^'^  °f 
dilnhi  tm  and  the  psoas  muscles ;  nor  the  ligaments  uniting  the  articular  processes  to  each 
o  hff  and  the  transverse  processes  of  the  dorsal  vertebrae  to  the  ribs,  in  removing  he 
SipercS  and  transverse  spinal  muscles.  To  expose  the  common  supenor  longitudnia 
ilo™it  senamte  the  bodies  of  the  vertebrae  from  their  annular  portions  by  the  saw  or 
chSTl  miVS^^  he  spS  cord  and  dura  matei,;  in  doing  this  the  inferior  face  of  the 
intemnnu  ai  ligaments  will  be  also  removed.  Examine  an  intervertebral  fibro-cartila^c 
by  two  sections-a  transverse  at  an  equal  distance  from  the  two  vertebra,  and  a  longi- 
tudinal through  the  middle  line  of  the  bodies.) 

These  articulations  are  inirinsic  and  extrinsic.    The  first  comprises  all 
•  the  articulations  of  the  vertebrae  mth  each  other ;  the  second  those  of  the 
spine  with  the  head,  the  ribs,  aud  the  coxjb. 

Intervertebral  Ariiculaiions. 
The  vertebrae  correspond:  1,  By  their  bodies;  2  By  tlieir  spinal  or 
1         H.m     There  results  from  this  union  two  kinds  of  articulation. 

thtrstiKly  us  apply  only  to  the  articulations  uniting  the  last  six 
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cervical  vertebra),  all  the  dorsal  and  lumbar  vertebra),  and  the  first  sacral 
vertebra. 

Union  of  the  VERTEBHiE  by  their  Bodies. — The  articulations  forming  tins 
union  ai-e  so  many  aniphiarthroses. 

Articular  surfaces. — The  vertebral  bodies  come  into  contact  by  the 
surfaces  which  terminate  them  before  and  behind.  In  the  cervical  region 
these  surfaces  represent,  anteriorly,  a  veritable  head,  posteriorly,  a  cotyloid 
cavity  which  receives  the  head  of  the  next  vertebra.  Beginning  from  the 
first  dorsal  vertebra  and  passing  on  to  the  sacrum,  these  tend  to  become 
effaced  and  more  and  more  plane,  thougb  they  still  preserve  their  convexity 
and  concavity. 

Modes  of  union.  — 1,  By  fibro-cartilages  interposed  between  the  articular 
surfaces ;  2,  By  a  common  superior  vertebral  ligament ;  3,  By  a  common 
inferior  vertebral  ligament. 

a.  Intervertebral  fibro-cartilages  (Fig.  80,  1,  1). — These  are  circular  or 
elliptical  discs,  convex  in  front,  concave  behind,  and  solidly  fixed  by  their 
faces  to  the  articular  planes  which  they  separate.  The  fibro-cartilaginous 
substance  composing  them  consists  of  concentric  layers,  which  become  denser 
and  closer  to  each  other  as  they  near  the  circumference ;  they  even  disappear 
towards  the  centre  of  the  disc,  where  this  substance  becomes  pulpy  and 
assumes  the  histological  characters  of  pure  cartilage.  It  may  be  remarked, 
that  each  of  these  layers  is  made  up  of  a  collection  of  thick  parallel  filaments, 
which  cross  with  those  of  other  layers  like  an  X,  and  are  attached  by  their 
extremities  to  the  articular  surfaces.  From  this  arrangement  results  so  inti- 
mate an  adherence  between  the  vertebral  bodies  and  their  intermediate  fibro-' 
cartilages,  that  an  attempt  to  disunite  them  is  more  likely  to  determine  a 
fracture  of  the  former.  The  fibro-cartilages,  thicker  in  the  cervical  and 
lumbar  regions  than  in  the  dorsal,  respond  by  their  circumference  to  the 
two  common  ligaments.  Those  which  separate  the  vertebrte  of  the  back 
concur  to  form  the  intervertebral  cavities,  \vhich  are  destined  for  the  reception 
of  the  heads  of  the  ribs,  and  give  attachment  to  the  interosseous  costo- 
vertebral ligaments. 

(Leyh  designates  the  superficial  fibres  of  the  excentric  layer  of  these 
fibro-cartilages  as  intervertebral  ligaments.  Luschka  has  shown  that  the 
cartilages  are  in  reality  articular  capsules.) 

b.  Common  superior  vertebral  ligament  (Fig  83,  1). — This  lio-ament 
extends  from  the  axis  to  the  sacrum,  and  is  lodged  in  the  spinal  canal ;  it 
represents  a  long  fibrous  band  cut  on  its  borders  into  wide  festoons.  (The 
wide  portions  correspond  to  the  discs.) 

_  By  its  inferior  face,  it  is  attached  to  the  intervertebral  discs  and  the 
triangular  imprints  on  the  upper  faces  of  the  bodies  of  tlie  vertebra).  Its 
superior  face  is  in  contact  with  the  dura  mater  through  the  medium' of  an 
abundant  cellule- adipose  tissue.  Its  borders  are  margined  by  the  intra- 
vertebral  venous  sinuses  (vence  basium  vertebrarium) . 

_  c  Common  inferior  vertebral  ligament(Fig.  84, 5).— Situated  under  the  spine 
tins  ligament  is  absent  in  the  cervical  and  the  anterior  third  of  the  dorsal  rem  on' 
it  only  really  begins  about  the  sixth  or  eighth  vertebra  of  the  latter  region' 
and  IS  prolonged  in  the  form  of  a  cord,  at  first  narrow,  then  gradually 
widening  until  it  reaches  the  sacrum,  on  the  inferior  surface  of  whicli  it 
tormmatcs  by  a  decreasing  expansion.  From  its  commencement  it  is 
attached  to  the  inferior  crest  of  the  bodies  of  the  vertebra)  and  the  iu'tervo, 
tobral  discs.    By  its  inferior  face,  it  responds  to  the  posterior  aorta 

(Leyh  commences  this  ligament  at  the  seventh  cervical  vertebra,  and  says 
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tliat  it  acllaeres  to  the  crests  on  tlie  bodies  of  the  dorsal  and  lumbar  vcrtebra^^r'^ 

as  well  as  to  tbe  lower  face  of  the  sacrum  and  coccyx.  At  the  fifth  dorsal 
vertebra  it  widens  and  thickens,  and  in  the  lumbar  region  is  bound  up  with 
the  pillars  of  the  diaphragm  and  confounded  on  each  side  with  the  large 
ligaments  of  the  pelvis.) 

Union  op  the  Vbutebr^  by  thkir  Smnal  Portions — Each  vertebra, 
in  uniting  by  its  annular  portion  with  that  which  follows  or  precedes  it, 
forms  a  double  arthrodial  joint. 

Articular  surfaces. — These  are  the  facets  cut  on  the  anterior  or  posterior 
articular  processes,  and  which  have  been  described  wlien  speaking  of  the 
vertebrfB  themselves.    They  are  covered  by  a  thin  layer  of  cartilage. 

Modes  of  union. — 1,  A  common  superspinous  ligament;  2,  Interspinous 
ligaments  ;  3,  Interlamellar  ligaments  ;  4,  Ligamentous  capsules,  proper 
to  the  articular  processes. 

a.  Common  superspinous  ligament. — This  ligament,  whose  name  suf- 
ficiently indicates  its  situation,  extends  from  the  sacrum  to  the  occipital  bone 
and  is  divided  into  two  portions  :  one  posterior,  or  superspinous  dorso-lumbar 
ligament;  the  other  anterior,  or  superspinous  cervical  ligament.  These  two 
ligaments,  although  continuous  with  one  another,  yet  differ  so  strikingly 
in  form  and  structure  that  they  are  best  described  separately. 

1.  Superdorso-lumbar  ligament  (Fig.  80,  2).— This  is  a  cord  of  white 
fibrous  tissue,  which  commences  behind  on  the  sacral  spine  and  ceases  in 
front  about  the  inferior  third  of  the  dorsal  region  by  insensibly  assuming 
the  texture  and  elasticity  of  the  cervical  ligament,  with  \^■hich  it  is  continuous. 
It  is  attached  in  its  coui'se  to  the  summits  of  all  the  lumbar  spinous  processes 
and  to  the  ten  or  twelve  last  dorsal.  On  the  sacral  spine,  it  is  confounded 
with  the  superior  ilio-sacral  ligaments.  In  the  lumbar  region,  it  is  united 
on  each  side  to  the  aponeui-oses  of  the  common  mass  of  muscles. 

2.  Superspinous  cervical,  or  simply  cervical  ligament  (Fig.  104,  1,  2). — 
This  ligament  is  entirely  formed  of  yellow  fibrous  tissue,  and  constitutes, 
in  the  median  plane  of  the  body,  a  very  remarkable  elastic  apparatus  which 

,  separates  the  superior  cervical  muscles  of  the  right  side  from  those  of  the 

left,  and  plays  the  part  not  entirely  of  an  articular  band,  but  rather  of  a 
permanent  stay  charged  to  balance  the  weight  of  the  head. 

In  the  cervical  ligament  there  is  distinguished  a  funicular  and  a  lamellar 
portion.    The  first,  usually  called  the  cord  of  the  cervical  ligament,  is  a 
t  ■  wide  funiculus  which  extends  directly  from  the  fii-st  dorsal  spinous  processes 

I  to  the  summit  of  the  head.  Divided  into  two  lateral  lips  by  a  median  groove, 

this  cord  is  continued  posteriorly  with  the  dorso-lumbar  ligament,  and  is 
inserted  forwards  into  the  cervical  tuberosity  of  the  occipital  bone.  It  is 
covered  above  by  a  mass  of  fibro-adipose  tissue  which,  in  certain  common- 
bred  horses,  is  very  abundant.  Below,  it  gives  rise,  in  its  posterior  two- 
thirds,  to  the  majority  of  the  fibres  belonging  to  the  lamellar  portion.  On 
the  sides,  it  receives  the  insertions  of  several  cervical  muscles.  The  lamellar 
portion,  comprised  between  the  funicular  portion,  the  spinous  processes  of  the 
second  dorsal  vertebra,  and  the  cervical  stalk,  constitutes  a  vast  triangular 
and  vertical  septum,  which  itself  results  from  the  apposition  of  the  two 
laminre  which  lie  back  to  back,  and  are  united  by  cellular  tissue ;  they  arc 
bordered  above  by  the  two  lateral  lips  of  the  cord.  The  clastic  fibres  wluch 
enter  into  thoir  composition  are  given  off  either  from  the  latter,  or  from  the 
spinous  processes  of  the  second  and  third  dorsal  vertcbraa ;  they  are  dircctca 
downwards  or  forwards,  and  reach  the  spinous  processes  of  the  la.st  six 
cervical  vertebra),  into  which  they  arc  inserted  by  so  many  digitations, 
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Fig.  80. 


liccoming  coufounclecl  with  the  interspinous  ligaments  of  the  neck.  The 
libres  of  the  two  last  digitations  arc  few  in  number,  widely  separated  from 
OHO  another,  and  united  by  many  anastomosing  branches,  which  make  them 
iippear  as  a  kind  of  wide  network.  The  laminte  of  the  cervical  ligament  are 
in  relation,  outwardly,  with  the  superior  branch  of  the  ilio-spinal  ligament, 
the  transverse  spinous  muscle  of  the  neck,  and  the  great  complexus. 

(This  important  structure,  which  is  in  reality  the  mechanical  stay  and 
support  of  the  heavy  head  and  neck  of  quadrupeds,  and  is  usually  termed  the 
liqamenium  nuchce,  is  all  but  absent  in  Man,  being  represented  in  him  by  a  thin 
narrow  band,  or  rather  two  thin  planes  of  fibres,  the  ligamenta  subflava.  It  is 
described  by  Leyh  as  if  there  were  not  two  portions,  and  that  excellent 
anatomist  does  not  appear  to  insist  sufl&ciently  on  the  difibrence  between  the 
dorso-nuchal  and  the  dorso-lumbar  divisions.  Percivall,  who  almost  entirely 
neglects  the  ligaments,  also  makes  no  distinction.  The  difl'erence  in  structure, 
(.lasticity,  and  situation,  warrants  the  distinction  made  by  Chauveau.  As 
already  indicated,  the  function  of  this  ligament,  and  more  particularly  of  its 
nuchal  division,  is  to  maintain  the  head  and  neck  in  their  natural  position 
dui-ing  repose,  aud  to  allow  the  most  extensive  movements  at  other 
times. ) 

b.  Intersjpinous  ligaments  (Fig.  80,  3). — Fibrous  laminae  fill  the  inter- 
spinous spaces,  aud  are  attached,  before  and  behind,  to  the  opposite  borders 
of  the  spinous  processes  which  they  unite ;  they 
are  continued  below  by  the  interlamellar  liga- 
ments, forming  two  lateral  planes  which  are 
applied  against  each  other,  like  the  laminae  of  the 
cervical  ligament,  and  covered  outwardly  by  the 
transverse  spinous  (dorsalis  colli)  muscle. 

In  the  region  of  the  neck,  the  interspinous 
ligaments  are  yellow  and  elastic.  In  the  dorso- 
lumbar  region,  they  are  formed  by  fasciculi  of 
white  fibrous  tissue,  loosely  united  to  each  other 
at  their  extremities,  and  directed  very  obliquely 
backwards  and  downwards.  In  consequence  of 
this  disposition,  and  notwithstanding  their  in- 
extensibility,  they  permit  the  separation  of  the 
spinous  processes.  Their  lateral  sui-faces  are 
divided  by  a  layer  of  grey  elastic  fibres,  which 
cross  like  an  X  the  direction  of  the  preceding 
fasciculi.  Very  abundant  in  the  anterior  moiety 
of  the  dorsal  region,  these  fibres  operate,  by  their 
jiropcr  elasticity,  in  bringing  the  spinous  pro- 
cesses towards  each  other. 

c.  Interlamellar,  or  interannular  ligaments. — 
Situated,  as  their  name  indicates,  between  the 
viutebral  lamina3,  and  divided  into  two  lateral 
aoieties,  these  ligaments  appear  to  be  produced 
l.y  the  two  fibrous  planes  of  the  preceding  ligaments,  which,  on 


INTERVERTEBRAL  ARTICULA- 
TIONS. 

A,  B,  c,  Bodies  of  three  dorsal 
vertebraj  divided  longitudi- 
nally and  vertically  to  show 
(1,  1)  a  scctiou  of  the  in- 
tervertebral discs;  2,  Supcr- 
spinous  dorso-lumbar  liga- 
ment; 3,  Interspinous  liga- 
ment ;  4,  Fibrous  fascia,  con- 
stituting the  proper  capsule 
to  the  articular  processes 
in  the  dorsal  region. 


iit  the  base  the  spinous  processes,  separate  from  one  another  to  be  carried 
outwards.  Their  anterior  border  is  inserted  into  the  posterior  margin  of  the 
vertebral  lamina  in  front.  Their  posterior  border  is  fixed  to  the  anterior 
b.n-der  and  inferior  face  of  the  lamina  behind.  Tlieir  superior  face  is  in 
relation  with  some  spinal  muscles,  and  their  inferior  face  is  in  contact  with 
tlie  dura  mater.    Outwardly,  they  are  confounded  with  the  capsules  proper 
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to  tlie  articular  processes.    Yellow  and  clastic  in  the  cemcal  region,  tbesc 
lifiamontB  are  white  and  inelastic  in  the  dorso-lumhar  region. 

d.  Capsules  proper  to  the  articular  processes  (Fig.  81,  5).— Each  anterior 
articular  process  is  maintained  against  the  corresponding  posterior  process 
bv  a  direct  hand:  this  is  a  peripheric  capsule  attached  around  the 
diarthrodial  facets,  doubled  internally  hy  a  synovial  membrane  which 
facilitates  their  gliding,  and  covered,  outwardly,  hy  the  insertions  _oi  some 
spinal  muscles.  These  capsules,  yellow  and  elastic  in  the  cervical,  are 
composed  of  white  fibrous  tissue  in  the  dorso  lumbar  region  Very  developed 
at  the  neck,  in  consequence  of  the  thickness  of  the  articular  tubercles  they 
envelope,  they  become  reduced,  near  the  middle  of  the  back,  to  some  hbres 
which  cover,  outwardly,  the  diarthrodial  facets  in  contact. 

Characters  proper  to  some  Intervertebral  Articulations.— 1.  Int&r- 
coccnqeal  and  sacro-coccygeal  articulations. -These  are  constructed  after  tlie 
same  type  as  the  other  spinal  articulations,  except  that  they  are  appropriate  to 
the  rudimentary  state  of  the  vertebrae  they  unite.  The  coccygeal  bones  only 
come  in  contact  by  their  bodies,  theii-  spinal  lammai  being  reduced  to  the 
merest  traces,  or  a/e  altogether  absent.  The  anterior  f?^  V''irr.r,Slai' 
surfaces  of  each  vertebra  are  convex,  and  the  mterarticular  fihio-caitilages 
hoUow  on  both  faces,  resemble  a  biconcave  lense  With  regard  to  the 
peripheral  bands,  they  are  represented  by  a  bundle  of  lo^gitudmal  fibres 
Spread  over  the  surface  of  the  bones,  which  they  envelope  m  a  «^  f/^^^K 

2.  Intersacral  articulatiois. -The  sacral  vertebrae  being  ^/^.^^ 
piece— the  os  sacrum-there  is  no  occasion  to  study  the  true  articulations  in 
tHs  region.    It  may  be  remarked,  however,  that  the  superspmous  dorso- 
lumbar  ligament  is  continued  on  the  sacral  spme,  and  that  there  exist  be- 
tween the  processes  formed  by  this  spine  veritable  mterspinous  ligaments 

3.  Saclo-lumhar  articulation.-In  this  articulatix^n,  the  g^^at  thi^Ws^^f 

the  fibro-cartilage  is  to  be  remarked;  ^^V^  f  "^^'''^  anraiSS 
vertebra  corresponds  with  the  sacrum  not  only  by  its  body  ai-ticular 
p-ocesses,  but  also  by  the  oval  and  slightly  concave  f-.^^^^^ 
posterior  border  of  its  transverse  processes  which  ^^^^^^l'^^^";^^^^ 
sliehtlv-convex  facets  on  the  sides  of  the  base  of  the  sacrum,  ine 
buffi  of  fibres  thrown  from  one  bone  to  another  from  ai-ound  these  ma  o^ 
tZ^veLls  (real  planiform  diarthroses),  maintain  the  -^i^^^.^-^^^^^ 
contact,  and  covei^  outwardly,  the  synovial  membrane  which  facilitates  their 

^^""'l^rticulation  of  the  two  last  lumlar  ^'^'-^^^''^^--Tl^i  V' Sm  dSSoS 
the  presence,  betwe-en  the  transverse  processes  of  a  Pl^°^^«"^,,f;,^*^^^ 
like  that  of  the  sacro-transversal  just  noticed.    These  two  articulations  are 

'"VTlt^^aiion.^^^  is  so  far  renW  by 

nnd  snecial  uses  from  the  other  intervertebral  articulations,  that  it  ^i^i  P« 

desciXd  as  an  extrinsic  articulation  of  the  head  and  spine.    (See  the 

Mrv^M^N^s^:.^^^^  SPI.K  IN  aENERAL.-Each  -te-ei.e^-^^^^^^^^^ 

mcZtHai;ow  of  this  flexuous  column.  _  „,„vnTds  the  common 

When  JlcMon  takes  place,  the  spmo  is  arched  73^^' £,^7^^^^ 
inferior  ligament  is  relaxed,  the  spinous  processes  separate  fiom 
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finotlier,  and  tlio  sixpcrspinous  ligament,  becoming  very  tense,  soon  imposes 
limits  to  this  movement. 

Extension  is  effected  by  an  inverse  mechanism,  and  is  checked  by  the 
tension  of  the  common  inferior  ligament  and  the  meeting  of  tho  spinous 
processes. 

Lateral  inclination  takes  place  when  the  spine  bends  to  one  side.  This 
movement  is  very  easily  executed  in  the  cervical  and  coccygeal  regions,  but 
is  arrested  by  the  ribs  and  tho  costiform  processes  in  tho  dorso-lumbar 
region. 

A  circumflex  movement  is  possible  at  the  two  extremities  of  the  vertebral 
column — neck  and  tail ;  for  they  pass  easily  from  extension  to  lateral 
inclination,  and  from  this  to  flexion,  etc. 

Owing  to  the  elasticity  of  the  intervertebral  fibro-cartilages,  the  spine 
is  endowed  with  a  very  limited  amount  of  rotation,  or  rather  of  torsion. 

For  the  special  study  of  the  movements  of  each  spinal  region,  reference 
must  be  made  to  what  has  been  already  said  (page  29)  regarding  the 
mobility  of  this  column. 


Tn  tlie  Ox  the  intervertebral  discs  are  nmcli  thicker  than  in  the  Horse,  The  common 
inferior  vertebral  ligament  is  very  strong  in  the  lumbar  region.  The  superspinons 
ilorso-lumbar  ligament  is  composed  of  yellow  elastic  tissue.  Tlie  cervical  ligament 
is  much  more  developed  than  in  Solipeds,  in  consequence  of  the  greater  weiglit  of 
tlie  head  ;  and  it  presents  a  conformation  altogether  special,  which  M.  Lecoq  has  made 
known  in  the  following  terms :  "  On  leaving  the  withers,  the  superspinons  ligament 
ceases  to  cover  the  head  of  tlie  spinous  processes,  and  extends  from  each  side  in  a  wide 
and  strong  band,  taking  points  of  attachment  on  the  sides  of  the  processes,  and  becoming 
separated,  on  leaving  that  of  the  first  dorsal  vertebra,  into  two  parts— a  superior  and 
inferior.  The  first  reaches  the  cervical  tnberosity  in  the  form  of  a  thick  cord  united  to 
the  cord  of  the  opposite ;  the  other  thins  off  into  a  band  which  is  attached  to  the  posterior 
half  of  the  spinous  process  of  the  axis  and  to  that  of  the  third  and  fourth  vertebra3.  A 
production  of  tlie  same  nature,  an  auxiliary  to  the  principal  portion,  leaves  the  anterior 
border  of  the  spinous  process  of  the  first  dorsal  vertebra,  and  is  attached  to  that  of  tho 
fourth,  fifth,  sixth,  and  seventh  vertebraj.  The  superior  border  of  this  auxiliary  li<ra- 
mentous  production  is  concealed  between  the  two  lamina  of  the  principal  ligament."  '° 

The  Pig,  remarkable  for  the  shortness  of  its  neck  and  the  limited  movements  of  this 
region,  does  not  show  any  cervical  ligament,  properly  so  called.  It  is  replaced  by  a 
superlicial  fibrous  raphe  extending  from  the  occipital  bone  to  the  spinous  process  of  the 
nrst  dorsal  vertebra. 

+T,  '^n^  °°  cervical  ligament,  and  shows,  instead,  a  raphe'  like  the  Pig.  In 

tne  Vog  the  ligament  is  reduced  to  a  simple  cord,  continued  from  the  dorso-lumbar 
ligament  and  which  goes  no  iiirthor  than  behind  the  spinous  process  of  the  axis.  lu 
n  1-  ii'terspiuous  ligaments  are  replaced  by  small  muscular  fasciculi;  with  the 
iJwj  this  substitution  only  takes  place  in  the  cervical  region.  The  lamina)  of  the  first 
coccygeal  vertebra  possess  the  principal  characters  which  distinguish  perfect  vertebrjB 
the  spine"''  vestiges  of  the  articular  bands  which  exist  in  the  other  regions  of 

Article  II. — Aeticulations  of  the  Head. 
We  will  first  study  the  two  extrinsic  articulations  which  are  the  centre 
01  the  movements  of  the  head  on  the  spine-the  atlo-a.xoid  and  occipito-atloid 
artoto^io«3    Afterwards,  we  will  pass  to  the  examination  of  the  joints  which 
unite  the  different  bones  of  the  head. 

1.  Atlo-axoid  Articulation. 
'  'Journal  do  Me'dccine  Vetcriniuro '  (Lyons,  1818\  p,  122. 
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the  superior  odontoid  li-a.ncnt  and  tlic  Bynovial  incmbrano,  one  lialf  U.c  atlas  and 
must  bo  «oi«uatcd  by  sawing  longitudinally  through  them  troni  one  Bide  U,  the  other.) 

This  may  be  considered  as  tlio  type  of  the  troclioides.  ,    ,  •  -, 

Articular  surfaces.— To  form  this  articulation,  the  axis  offers  its  odontoid 
pivot  and  the  undulated  diarthrodial  facets  at  its  base.  The  at  as  opposes 
to  the  pivot  the  concave  somicylindrical  surface  hollowed  on  the  superior 
fice  of  its  body ;  and  for  the  lateral  undulated  facets  it  has  analogous  iacet.; 
which  are  cut  on  the  transverse  processes,  on  each  side  of  the  vertebral  canal. 

Mode  of  union.— I.  An  odontoid,  or  odonto-atloid  ligament;    J.  An 
inferior  atlo-axoid  ligament;  3.  A  superior  ditto ;  4.  A  fibrous  capsule.  _ 

a  Odontoid  ligament  (Fig.  81.  3).-Continued  to  the  common  superior 
vertebral  ligament,  very  short  and  strong,  flattened  from  above  to  below, 
md  triangular  in  shape,  the  odontoid  ligament  is  composed  of  glistening 
white  fibres,  fixed  behind  in  the  superior  channel  of  the  odontoid  process, 
and  inserted  in  front  on  the  transverse  ridge  which  separates  the  superior 
face  from  the  inferior  arch  of  the  atlas,  as  well  as  on  the  imprints  situa  ed 
in  front  of  this  ridge.  This  ligament  is  covered,  on  its  lower  face,  by  the 
synovial  membrane  of  the  articulation;  and  by  its  upper  surface  is  m 
coXet  with  the  spinal  dura  mater.  It  sends  some  bands  within  the 
pondvles  of  the  occipital  bone. 

T inferior  atlo-axoid  ligament. is  a  wide,  thin,  and  nacrou^ 
looking  band,  extending  from  the  inferior  face  of  the  axis  to  the  inferior 
tubercle  of  the  atlas,  and  covered  by  the  long  muscle  of  the  ^eck;  it  ^ 
unUed  to  the  synovial  membrane  by  its  deep  face  and  confounded  on  its 
borders  with  the  fibrous  capsule  to  be  immediately  described. 

Tsuverior  atlo-axoid  ligament. -T\^i^  exactly  represents  the  mter- 
spinous  Laments  of  the  other  cervical  articulations.  YeUow  elastic  and 
foZed  like  the  two  lateral  bands,  it  is  continuous,  lateraUy,  with  the 

'^'^f  it  may  be  said,  is  only  the  interlameUar 

liaament  Cper  to  the  atlo-axoid  articulation.  It  commences  from  the 
sS  of  the  preceding  Hgament,  and  becomes  united  to  the  inferior  atlo- 
aSl  one  af?ex  contractLg  adhesions  with  the  borders  of  the  odon  oid 
?raameT'  In  this  way  it  Incloses  the  articulation  and  the  spinal  canal 
SrLd  behind  it  is  attached  to  the  anterior  or  posterior  margin  of 
fhe  ionefit  uS^  external  face  is  in  contact  with  the  gi^at  obluiue 
muscle  S  the  head :  its  internal  responds,  in  its  inferior  half,  to  the  articular 
TnovLl  S.^^^^^^^^  and  its  superior  moiety  to  the  spinal  dura  mater. 
/'T.pvb  dpscribes  this  lieament  as  the  mterannular.) 

^    LoS  m^^^^^^  li-s  the  odontoid  ligament,  tlie  atlo-axoid 

ligament,  and  the  articular  portion  of  the  peripheral  capsule 

::rt^tr^\^S^t  Sawn  t  one  lide  chiefly  by  the  great  oblia«o 
muscleTrotates  on  the  odontoid  pivot,  carrying  the  head  with  it. 

In  the  Bar,  and  Cat  the  odontoid  lig—  ^^^^^^  p^STti 
],  Two  lateral  corch,r\nmg  m  2,  A  iramverse 

i,'„crted,  each  on  its        ^^J'T  i   maiSs  in  its  phu^e  ag,un.t  the 

luiamenl,  I'f  '"^  "J'^^*"  t E  extremities  to  the  superior  faoo  of  the 

inferior  arch  of  tlio  atl  .s  and  ^^^'j  f  ''^^^  of  tl>e  odontoid  piwoss  bcnoalli 

l;''^iv„f„r"xs.3;":;;;;"i;;i   i^tc.  wiu.  u,„.  of  U.C 


ARTICULATIONS  OF  THE  HEAD. 


137 


2.  Occipito-atloid  Articulation. 

(Preparatimi. — Dissect  away  all  the  soft  parts  that  pass  I'rom  the  neck  to  the  licad 
and  cover  the  articulation,  and  more  particularly  the  llexor, 
the  recti,  and  the  small  oblique  muscles  of  the  head.    To  Fig.  81, 

expiise  the  synovial  membranes,  open  the  sides  of  the  capsular 
ligament.) 

This  is  a  condyloid  articulation. 

Articular  surfaces. — In  the  atlas,  tlie  two  cavities 
whicli  replace  the  anterior  articular  processes  .and 
the  heads  of  the  other  vertebrse ;  in  the  occipital 
bone,  the  two  condyles  flanking  the  sides  of  the  occi- 
pital foramen. 

Mode  of  union. — A  single  capsular  ligament  en- 
velopes the  entii-e  articulation  ;  it  is  attached  by  its 
anterior  border  to  the  margin  of  the  occipital  con- 
dyles, and  by  its  posterior  to  the  anterior  contour  of  the 
atlas.  Thin  and  slightly  elastic  in  its  inferior  half, 
this  ligament  presents,  superiorly,  four  reinforcing 
fasciculi :  two  middle,  which  intercross  in  X — from 
whence  the  name  "  cruciform,"  sometimes  given  to  this 
ligament  (Fig.  81,  1,  1)  ;  and  two  lateral,  which  pass 
from  the  sides  of  the  atlas  to  the  base  of  the  styloid 
processes  (Fig.  81,  2,  2).  It  is  lined  within  by  the 
synovial  membranes,  and  is  enveloped  externally  by  a 
large  number  of  muscles,  which  protect  the  articu- 
lation and  greatly  strengthen  it  everywhere.  Among 
these  may  be  particularly  noticed  the  straight  muscles 
of  the  head,  the  small  oblique,  and  the  great  com- 
plexus.  There  is  also  the  cord  of  the  cervical  liga- 
ment. 

Synovial  membranes. — These  membranes  are  two 
in  number,  one  for  each  condyle  and  corresponding 
atloid  cavity.  Sustained  above,  below,  and  outwardly 
by  the  capsular  ligament,  they  are  related  inwardly 
to  the  dm-a  mater  and  to  the  fibrous  tractus  which, 
from  the  odontoid  ligament,  is  carried  to  the  in- 
ternal face  of  the  occipital  condyles. 

Movements. — Extension,  flexion,  lateral  inclination, 
and  circumduction,  are  the  possible  movements  of  the 
occipito-atloid  articulation. 

In  the  Pig,  Dog,  and  Cat  this  articulation,  strengthened 
as  it  ia  by  the  capsular  and  odontoido-occipital  ligaments 
already  mentioned,  has  only  one  synovial  capsule. 

3.  Articulations  of  the  Bones  of  the  Read. 

If  wo  except  the  articulation  which  unites  the 
inferior  jaw  to  the  cranium — the  temporo-maxillary — 
and  the  hyoideal  articulations,  it  will  be  found  that 
all  the  bones  of  the  cranium  and  face  are  united  to 
each  otlicr  by  synarthrosis,  forming  the  different 
kinds  of  sutures  already  generally  described  (page  128). 
Nothing  is  to  be  gained  by  entering  into  more  detail 


1, 


ATLO-OXOID  AND  OCCIPI- 
TO-ATLOID  ARTICULA- 
TIONS. The  upper  arch 
of  the  atlas  has  been 
removed  to  show  the 
odontoid  ligament. 
1,  Middle  accessory  fas- 
ciculi; 2,  2,  Lateral 
fasciculi  of  the  capsular 
ligament  of  the  occipito- 
atloid  articulation ;  3, 
Odontoid  ligament ;  4, 
Interspinous  ligament 
uniting  the  second  and 
third  vertebra;  of  tlie 
neck  ;  5,  Fibrous  capsule 
uniting  the  articular 
processes  of  these  verte- 
briE. — A,  Anterior  in- 
ternal foramen  of  the 
atlas  converted  into  a 
groove  by  the  section  of 
the  bone  ;  b,  h.  Verte- 
bral foramina  of  the 
atlns;  c,  c,  Foramina 
replacing  the  anterior 
notches  of  the  axis. 
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with  rcgftrd  to  tliose  articiihitious,  as  it  will  be  found  sufficiout  to  call  to  mind 
the  toi)pgraphical  descrix^tion  of  each  i)iece  catering  into  their  formation, 

4.  Temporo-maxillary  Articulation. 

{rreparation.—Ucmova  the  masseter  muscle  and  the  parotid  gland,  f-'aw  tlirough  the 
head  about  the  middle  line.  Open  the  articulation  externally  to  exhibit  tiie  inter- 
articular  meniscus.) 

The  lower  jaw,  in  its  union  with  the  cranium,  constitutes  a  double 
condyloid  articulation. 

Articular  surfaces. — With  the  temporal  bone,  these  are  the  condyle,  the 
glenoid  cavity,  and  the  supracondyloid  process  which  exists  at  the  base  of 
the  zygomatic  process,  'i'he  glenoid  cavity  is  not  lined  by  cartilage,  and 
appears  to  be  mere  ly  covered  by  synovial  membrane.  With  the  maxillary 
bone  there  is  the  oblong  condyle  situated  in  front  of  the  coronoid  process. 
Interarticular  fihro-cartilage. — The  articular  surfaces  just  named  are 

far  from  fitting  each  other  accurately ;  this  is 
only  accomplished  by  the  interposition  of  a 
fibro-cartilaginous  disc  between  the  temporal 
and  maxillary  bones.  This  disc  is  a  kind  of 
irregular  plate,  flattened  above  and  below, 
thicker  before  than  behind,  and  moulded  on 
each  of  the  diarthrodial  surfaces  it  separates. 
Its  superior  face,  therefore,  presents  :  in  front, 
a  cavity  to  receive  the  condyle  of  the  temporal 
bone ;  behind,  a  boss  which  is  lodged  in  the 
glenoid  cavity.  The  inferior  face  is  hollowed 
by  an  oblong  fossa  in  whicb  the  maxillary  con- 
dyle is  lodged. 

Mode  of  union. — A  fibrous  envelope — a  true 
capsular  ligament — sui-rounds  the  articulation, 
and  is  attached  by  its  borders  to  the  margin  of 
the  articular  surfaces  it  unites.  Formed,  out- 
wardly, by  a  thick  fasciculus  of  white  vertical 


Fig.  82, 


TliMl'OliO-MAXILLARY  AllTICU- 
LATION. 

1,  Interarticular  fibro-cartilage ; 
2,  External  fasciculus  of  the 

capsular  ligament. — A,  Base  of  fibres  "(Fig-  82,  2),  this  ligament  becomes  grey- 
the  coronoid  process;  B,  Neck  jgi^.^oiom-ecl  and  elastic  for  the  remainder  of 
Masliid  i^rotiT  -t-*'  and  greatly  diminishes  in  thickness, 

auditory  hiatus.  especially  m  front.    Its  inner  face  is  lined  by 

the  synovial  capsules,  and  adheres  to  the  cir- 
cumference of  the  interarticular  fibro-cartilage.  Its  exterual  face  responds 
in  front,  to  the  temporal  and  masseter  muscles;  behind,  to  the  parotid 
eland-  inwardly,  to  the  external  pterygoid  muscle;  and  outwardly,  to  a 
fibrous  expansion  which  separates  it  from  the  sMn.  (Leyh  mentions  a 
lateral  external  and  a  posterior  ligament  for  this  articulation,  but  Chauveau 
and  Eigot  evidently  look  upon  these  as  portions  of  the  capsular.) 
Smovial  fliejjifcmnes.— This  articulation  has  two  synovial  sacs, 
other  which  are  separated  by  the  tibro-cartilagmous  disc. 


one  above 


the 


i/owmew/s.— The  temporo-maxillary  articulation  is  the  centre  of  all  the 
. — r..>rfnrmp.(l  bv  the  lowcr  law.    These  are :  depression, 


elevation, 


movements  performed  by  the  lower  jaw. 

lateral  motion,  and  horizontal  gliding.  „  •  i 

The  lower  iaw  is  depressed  when  it  separates  from  the  superior  one,  ami 
elevated  when  it  approaches  this.    These  two  opposite  movements  are 
mechanism  of  such  gi-cat  simplicity  that  it  need  not  be 
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executed 


ARTICULATIONS  OF  THE  HEAD. 


139 


describod  here.  -Lateral  movements  take  place  when  the  inferior  extremity  of 
tlie  jaw  is  carried  alternately  to  tbo  right  and  left.  It  then  happens  that 
one  of  the  maxillary  condyles,  taking  with  it  the  fibro-cartilage,  is  brought 
into  contact  witli  the  temporal  condyle,  while  the  other  is  imbedded  in  the 
glenoid  cavity  of  the  opposite  side.  The  horizontal  gliding  is  effected  from 
behind  to  before,  or  vice  versa.  In  the  first  case,  the  two  maxillary  condyles 
are  carried  at  the  same  time  under  the  temporal  condyles,  bearing  with 
them  the  fibro-cartilagos.  In  the  second  case,  they  are  drawn  into  the 
glenoid  cavities,  and  rest  against  the  supracondyloid  eminence,  which 
prevents  their  going  further.  It  will  be  understood,  after  this  brief 
description,  that  the  presence  of  the  fibro-cartilages  singularly  favours  the 
lateral  movements  and  horizontal  gliding  of  the  lower  jaw. 

In  the  Pig  the  temporo-maxillary  articulation  is  formed  after  the  same  type  as  that 
of  rodents,  and  allows  very  extensive  movements  from  before  to  behind ;  a  circumstance 
due  to  tlie  complete  absence  of  the  supracondyloid  eminence. 

In  the  Dog  and  Gat  the  maxillary  condyle  is  exactly  fitted  into  the  temporal  cavity. 
This  disposition,  in  giving  great  precision  to  the  movements  of  depression  and  elevation, 
restiaiQS  in  a  singular  manner  the  lateral  and  horizontal  gliding  motions.  The  inter- 
articulai"  flbro-eartilage  is  exti-emely  thin  in  these  animals. 

5.  Hyoideal  Articulations, 

(Preparation. — Disarticulate  the  lower  jaw,  and  dissect  away  from  the  right  of  each 
tirticulatiou  the  muscles  that  may  conceal  the  view.) 

These  are  of  two  kinds  :  extrinsic  and  intrinsic.  The  first  comprise  the 
two  temporohyoideal  articulations ;  to  the  second  belong  the  joints  which 
unite  the  different  pieces  of  the  hyoid  bone — the  interliyoideal  articulations. 

Tempobo-hyoideal  Aeticulations. — These  are  two  amphiarthrodial 
joints,  in  the  formation  of  which  each  great  branch  of  the  hyoid  bone 
opposes  its  upper  extremity  to  the  hyoideal  prolongation  lodged  in  the 
vaginal  sheath  of  the  temporal  bone.  An  elastic  cartilage,  from  4-lOths  to 
6-lOths  of  an  inch  in  length,  unites  the  two  bones  in  a  solid  manner  ;  and 
it  is  owing  to  the  flexibility  of  this  cartilage  that  the  hyoid  bone  can  move 
entirely  on  the  temporal  bones. 

Intekhyoideal  Articulations.— 4.  The  great  branch  articulates  with 
the  small  one  by  an  amphiarthrosis  analogous  to  the  preceding.  To  form 
this  articulation,  these  two  pieces  of  bone  are  joined  at  an  acute  angle 
through  the  medium  of  a  more  or  less  thick  cartilaginous  band,  in  the 
centre  of  which  there  is  often  a  little  bony  nucleus.  This  cartilage  is  elastic 
and  flexible,  and  permits  the  opening  and  closing  of  the  articular  angle  at 
the  summit  of  which  it  is  placed. 

B.  Each  small  branch  is  united  to  the  body  of  the  hyoid  bone  by  an 
arthrodial  articulation.  The  articular  surfaces  are  :  for  the  hyoideal  branch 
the  small  cavity  terminating  its  inferior  extremity;  for  the  body  the 
rounded  lateral  facet  situated  at  the  origin  of  the  cornu.  These  surfaces 
are  covered  by  cartilage,  and  enveloped  by  a  small  synovial  sac  and  a 
peripheral  fibrous  capsule.  They  can  glide  on  each  other  in  nearly  every 
direction.  (Median  and  superior  hyoideal  capsular  ligaments  are  described 
by  Leyh  as  sometimes  present.  The  latter  unites  the  upper  and  middle 
branches,  and  the  former  the  middle  with  the  inferior  branches.  Thcv  arc 
absent  when  these  branches  are  confounded  with  the  superior  ones  ) 
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AUTIOLE  III,— AUTICULATIONS  OP  THE  TlIOlUX. 

Tlieso  are  also  divided  into  extrinsic  aud  intrirmc.  The  firat,  named 
costo-vertcLral,  unite  tlic  ribs  to  the  spine.  The  second  join  the  different 
pieces  of  tlio  thorax  together;  they  comprise:  1,  The  choudro-sternal 
articulations ;  2,  Chondro-costal  articulations ;  3,  The  articulations  of  the 
costal  cartilages  with  each  other ;  4,  The  sternal  articulation  peculiar  to 
the  larger  Euininants  and  the  Pig.  All  these  joints  will  be  first  studied  m  a 
particular  manner,  then  examined  in  a  general  way  as  to  theii-  movements, 

1.  Articulations  of  the  Bibs  ivith  the  Vertebral  Cohmn,  or  Costo-verlebral 

Articulations. 

Each  rib  responds  to  the  vertebral  colunm  by  two  points— its  head  and 
its  tuberosity.  The  first  is  received  into  one  of  the  intervertebral  cavities 
hollowed  out  on  the  sides  of  the  spine,  and  is  therefore  in  contact  with  two 
dorsal  vertebraj ;  the  second  rests  against  the  transverse  process  of  the 
posterior  vertebra.  From  this  arrangement  arises  two  particular  articulations 
belonging  to  the  arthrodial  class,  which  are  named  costo-veriebral  and  costo- 
transverse. .     .     ■,  <•  T>    J.  •   •  „ 

CosTO-VERTEBRAL  ARTICULATIONS.— ^r<ifM?ar  sMr/aces,— Jr'crtainmg  to 
the  rib  we  have  the  two  convex  facets  of  the  head,  separated  from  each 
Other  by  a  groove  of  insertion  and  covered  by  a  thin  layer  of  cartilage. 
On  the  vertebrae,  the  concave  facets  which  by  their  union  form  the  inter- 
vertebral cavity;  these  facets  are  also  covered  with  cartilage,  and  separated, 
at  the  bottom  of  the  cavity  by  the  corresponding  intervertebral  disc.  _ 

Mode  of  union.^1.  An  interarticular  ligament  (Figs.  8d,  A]  »4,  ™- 
planted  in  the  groove  of  insertion  of  the  head  of  the  rib,  and  attached  to 

Fig.  83. 


ARTICULATIONS  OV  THE  RIBS  WITH  THE  VER- 
TEIiR/E,  AND  OF  THESE  WITH  EACH  OTHER 
(Ul-PER  plane). 

1,  Spinal  canal,  upper  focc,  showing  the 
common  superior  ligament;   2,  luterar- 
ticular  costo-vertebral  ligament ;  ^> 
osseous  costo-transversc  ligament ;  4,  1  os- 
terior  costo-transverse  ligament. 


ARTICULATIONS  OF  THE  RIBS  WITH  THE  VER- 
TEISR/lC,  AND  OF  THESE  WlTU  EACH  OTHER 
(INFERIOR  plane). 

1,  Intcr.articular  costo-vertebral  ligament; 
2,  3,  4,  Fasciculi  of  the  stellate,  or  in- 
ferior costo-vertebral  ligament ;  5,  Common 
inferior  vertebral  ligament. 


the  superior  border  of  the  intervertebral  disc,  which  it  encircles  upwards 
*and  TnSs,  I  unite  on  the  median  lino  with  «ie  ligament  oi^o  ^^Vo^to 
side,  2,  An  inferior  pevifheral  ligament  Fig.  84,  2,  3,  4  ,  flat  above  and 
b  low,  tiiin  and^-adiating  (whence  it  is  often  named  tl^-^'^-^^^.c^f  flTt^f 
formed  of  three  fasciculi  which  lU'o  fixed  m  conmion  on  the  inferior  face  ot 
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the  head  of  the  rib,  and  in  diverging  arc  carried  over  the  bodies  of  the  two 
vcrtebne  and  the  intervertebral  disc.  Lined  above  by  the  synovial  mem- 
branes, this  ligament  is  covered  below  by  the  pleura.  (Leyh  includes  a 
capsular  ligament  for  the  head  of  the  rib  and  another  for  the  costal 
tuberosity.  He  probably  viewed  the  synovial  membrane  of  these  articula- 
tions as  such.) 

Synovial  membranes.— Two  in  number,  these  are  distinguished  into 
anterior  and  posterior,  lying  against  each  other,  and  separated  in  part 
by  the  iaterarticular  ligament  they  cover.  Supported  below  by  the  stellate 
ligament,  above  they  are  directly  in  contact  with  the  small  supercostal 
muscles,  and  with  vessels  and  nerves. 

CosTo-TRANSVEBSE  ARTICULATIONS. — Avticular  suvfaces. — In  the  rib,  the 
diarthrodial  facet  cut  on  the  tuberosity.  In  the  vertebra,  the  analogous 
facet  on  the  outside  of  the  transverse  process. 

Mode  of  union. — Two  ligaments  bind  this  articulation  :  1,  The  posterior 
costo-transverse  ligament  (Fig.  83,  4),  a  white  fibrous  band  attached  by  its 
extremities  behind  the  tranverse  process  and  the  costal  tuberosity,  lined  by 
synovial  membrane,  and  covered  by  the  transverse  insertions  of  several 
spinal  muscles  ;  2,  The  anterior  costo-transverse,  or  interosseous  ligament 
(Fig.  83,  8),  a  fasciculus  of  short,  thick,  white  fibres,  fixed  on  the  anterior 
surface  of  the  transverse  process  near  its  base,  and  in  the  rugged  excavation 
on  the  neck  of  the  rib.  This  ligament  is  invested,  posteriorly,  by  the 
synovial  membrane,  and  covered  in  front  by  pads  of  adipose  tissue  which 
separate  it  from  the  costo-vertebral  articulation. 

Synovial  membrane. — This  is  a  small  particular  capsule  kept  apart  from 
the  posterior  synovial  membrane  of  the  costo-vertebral  articulation  by  the 
costo-transverse  interosseous  ligament. 

Chaeacters  peculiar  to  some  Costo-veetebral  Articulations. — 
1.  The  first,  and  sometimes  the  second,  costo-vertebral  articulation  has  no 
interosseous  ligament,  and  only  exhibits  one  synovial  membrane.  The 
intervertebral  cavity  which  concurs  in  forming  the  first  is  often  excavated 
between  the  last  cervical  and  fii-st  dorsal  vertebr£B, 

2.  The  two  or  three  last  costo-transverse  articulations  are  confounded 
with  the  corresponding  costo-vertebral  joints.  They  have  no  proper  serous 
membrane,  but  the  posterior  synovial  membrane  of  the  latter  is  prolon<^ed 
around  their  articular  surfaces. 

2.  The  Chondro-sternal  or  Costo-sternal  Articulations. 
{Preparadon.—'ro  show  the  articulation  of  the  ribs  with  the  cartilages,  these  with 
""f^  t^.?  cartilages  with  each  other,  carefully  remove  the  pleura,  the 
■tnangiilar  muscle  of  he  sternum  the  diaphragm,  the  transverse  muscle  of  the  abdomen, 
muscles.)  trausversalis  of  the  ribs,  and  the  intercostal 

The  first  eight  ribs,  in  resting  upon  the  sternum  by  the  inferior  extremity 
ot  their  cartilages,  form  eight  similar  arthrodial  articulations. 

Articiilar  stij/aces.— Each  sternal  cartilage  opposes  to  one  of  the  lateral 
cavities  of  the  sternum  the  convex  and  oblong  facet  at  its  lower  extremity 

Mode  of  uniori.~The  diarthrosis  resulting  from  the  union  of  these  tVo 
surfaces  is  enveloped  everywhere  by  bundles  of  white,  radiating,  fibrous 
tissue,  which  constitute  a  veritable  ligamentous  capsule.  The  superior  part 
of  this  capsule,  known  as  the  stellate  or  superior  costo-slernal  Lament  is 
covcrc^l  by  the  triangular  (sterno-costalis  internns)  musclo ;  it  is  ioined 
to  a  fibrous  cord  lying  on  the  superior  face  of  the  sternum,  and  wliicli 
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is  confoundod  in  front  with  that  of  the  opi)Ofiito  side.  The  inferior 
portion,  tho  inferior  stellato  or  costo-slernal  I'ujament,  is  in  relation  with  the 
pectoral  muscles. 

Si/novial  capsule. — There  is  one  for  each  articulation. 

Characters  proper  to  the  first  costo-sternal  articulation. — The  first  costo- 
sternal  articulation  is  not  separated  from  its  fellow  of  tlie  opposite  side  ;  so 
that  these  two  joints  are,  in  reality,  only  one,  and  tlie  two  cartilages  lying 
close  to  each  other  correspond  by  a  small  diarthrodial  facet,  continuous  with 
that  for  the  sternum.  The  two  sternal  facets  are  inclined  upwards,  and 
confoimded  with  one  another.  Only  one  synovial  cavity  exists  for  this 
complex  articulation,  which  unites  the  two  first  ribs  to  each  other  and  to  the 
sternum. 

3.  Chrondo-costal  Articulations  uniting  the  Bibs  to  their  Cartilages. 

These  are  synarthrodial  articulations  whose  movements  are  very  obscure. 
They  are  formed  by  the  implantation  of  the  cartilages  in  the  rugged  cavities 
the  ribs  present  at  their  inferior  extremities.  The  solidity  of  these  articu- 
lations is  assui-ed  by  the  adherence  of  the  fibro-cartilage  to  the  proper 
substance  of  the  ribs,  and  by  the  periosteum  which,  in  passing  from  the 
bone  to  the  cartilage,  plays  the  part  of  a  powerful  peripheral  baud. 

In  the  Ox,  the  sternal  ribs,  in  uniting  with  their  cartilages,  form  a  veritable 
ginglymoid  diarthrosis,  whose  movement  is  laoiKtated  by  a  small  synovial  capsule. 

4.  Articulations  of  the  Costal  Cartilages  loith  each  other. 

The  ribs,  attached'  to  each  other  by  means  of  the  intercostal  muscles,  arc 
not  united  by  real  articulations ;  neither  are  their  cartilages  of  pi-olongment. 
But  the  asternal  cartilages  are  bound  together  by  a  small  yeUow  elastic 
ligament  which  is  carried  from  the  free  extremity  of  each  to  the  posterior 
border  of  the  preceding  cartilage ;  the  anterior  border  of  the  fii-st  asternal 
cartilage  is  directly  united  to  the  posterior  border  of  the  last  sternal  cartilage, 
through  the  medium  of  the  perichondrium  and  very  short  ligamentous  bands 
This  same  asternal  cartilage  is  also  bound  to  the  inferior  face  of  the  xiphoid 
appendage  by  a  small  white  Hgament  (the  chonclro-xiphoid),  under  which 
passes  the  anterior  abdominal  artery. 

5.  Sternal  Articulation  peculiar  to  the  Ox  and  Pig. 
It  has  been  already  shown  that  in  these  animals  the  anterior  piece  of  the  steniura  is 
not  consolidated  with  the  second  portion.  The  two  nre  united  by  a  diarthrodial 
articulation  •  and  for  this  purpose  tho  (interior  presents  a  concave  surface,  the  posterior 
a  convex  one  Bundles  of  peripheral  fibres  firmly  bind  them  to  cacli  otlier,  and  a  special 
small  synovial  capsule  facilitates  theii-  movements,  which  are  very  Umited. 

6.  The  Articulations  of  the  Thorax  considered  in  a  gene^-al  manner  in  regard  to 

Movements. 

The  thorax  can  increase  or  diminish  in  diameter  in  an  antero-posterior 
and  a  transverse  direction;  whence  arises  the  dilatation  and  contraction 
of  this  cavity  •  tho  inspiratory  movements  accompanying  the  entrance  of  the 
external  air  into  the  lungs,  and  the  expiratory  movements  expelling  the  air 
contained  in  these  organs.  i    .i  •     j  f« 

The  variations  in  tho  antero-postcrior  diameter  of  the  chest  being  duo  to 
changes  in  the  figure  of  the  diaphragm  need  not  bo  noticed  here.  But  he 
transverse  variations  being  the  result  of  the  play  of  tho  costal  arches  on  the 
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spine  aucl  sternum,  it  is  aclvfintagcous  to  study  tlie  meclianism  wliicli  presides 
in  tlie  execution  of  tlieir  movements. 

The  costal  arclies  being  inclined  backwards  on  tbe  middle  plane,  the 
space  they  inclose  in  their  concavity  is  not  nearly  so  extensive  as  if  they 
had  been  perpendicular  to  this  plane.  Owing  to  their  double  arthrodial 
joints,  the  ribs  arc  movable  on  the  spine,  and  their  inferior  extremity,  also 
movable,  rests  either  directly  or  indirectly  on  the  sternum.  Therefore  it  is 
that,  when  they  are  drawn  forward  by  their  middle  portions,  they  pivot  on 
their  extremities,  and  tend  to  assume  a  perpendicular  direction,  which  is  the 
most  favourable  for  the  largest  increase  of  the  space  they  limit ;  then  there 
is  enlargement  of  the  lateral  diameter  of  the  thorax,  which  signifies  dilatation 
of  its  cavity.  The  inverse  movement,  by  an  opposite  mechanism,  causes 
the  contraction  of  the  chest. 

The  ribs  are  said  to  be  elevated  during  the  forward  movement,  and 
depressed  when  they  fall  backwards.  These  expressions,  though  perfectly 
applicable  to  Man,  who  stands  in  a  vertical  position,  are  not  correct  when 
employed  in  veterinary  anatomy. 

Article  IV. — Articulations  of  the  Anterior  Limbs. 

■  1.  Scapulo-lmmeral  Articulation. 

(Preparation— Detsxch  the  Ihnb  from  the  tnmk.  Eemove  from  the  upper  extremity 
those  muscles  whicli  are  inserted  in  tlie  viciuity  of  the  glenoid  cavity  of  the  scapula  • 
turn  down  from  its  lower  extremity  those  which  are  inserted  into  the  superior  end  of 
the  humerus  or  a  little  below,  preserving  the  attachments  of  their  tendons  with  the 
capsular  ligament.  The  thin  scapulo-humeralis  muscle  may  be  allowed  to  remain  in 
order  to  show  its  relations.) 

To  constitute  this  enarthrodial  articulation,  the  scapula  is  united  to  the 
humerus,  and  forms  an  obtuse  angle  which  is  open  behind. 

Articular  surfaces.— \n  the  scapula  there  is  the  glenoid  cavity,  the 
shallow,  oval  fossa,  elongated  in  an  antero-posterior  direction,  notched  in- 
wardly, and  excavated  at  its  centre  or  near  the  internal  notchby  a  small  synovial 
fossette.  A  ligamentous  band,  attached  to  the  brim  of  the  cavity  fills  up 
this  notch,  and  is  the  vestige  of  the  glenoid  ligament  of  man  '  In  the 
humerus,  the  articular  head,  fixed  between  the  large  and  small  tuberosities 
is  olten  excavated  by  a  shallow  synovial  fossette.  ' 

Mode  of  union.— One  capsular  ligament  (Fig.  85,  1),  a  kind  of  sac  having 
two  openings:  one  inferior,  embracing  the  head  of  the  humerus-  the 
superior,  inserted  into  the  margin  of  the  glenoid  cavity.  This  capsule'  pre- 
sents lu  front  two  supporting  fasciculi,  which  diverge  as  they  descend  fi-om 
the  coracoid  process  to  the  great  and  small  tuberosities.  The  aponeurotic 
expansion  thus  formed  is  very  thin  and  loose,  so  as  to  allow  the  two  bones  to 
separate  to  the  extent  of  from  to  of  an  inch;  but  it  is  far  Tom 
being  sufficiently  strong  to  bind  them  firmly  together.  The  articuHtionT 
therefore,  consolidated  by  the  powerful  musclef  which  surround  it 
v^hich  may  be  noticed:  1,  In  front,  the  coraco-radial  (flew  bineSif 
separated  from  the  fibrous  capsule  by  an  adipose  cushion;  2   BeW  the 

T'"'  t  "^'l  scapulo-humerkl    terS  mUr^ 

muscles,  whose  office  appears  to  be  to  pull  up  this  capsule  during  the  move 
ments  of  flexion,  so  as  to  prevent  its  being  pinched  between  tb.  n?f-  T 
surfaces;  3,  OutwardMhe  short  MnctovVZol^,^t^^^^ 
(postea  spinatus)  tendon;  4,  Inwards,  the  wide  anrstroxVLudonTr 
subscapular  muscle.    In  addition  to  those  powerful  retaining  .^pr,!,tus 
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there  is  tl.e  atmospWic  pressure,  ^J^^::^^;^!^ 

^t^.ial  capsuZe.-This  is  very  loose,^  c^^^^^^^^  enveloped  by  the 
perioral  cap-lo  whose^^^^^^^^^^^  ^,tt  Lions,  the  scapulo-hnmeral 

J»fo«emen;s.— Like  all  the  cnaitmoaiai  I  .Circumduction,  and  rotaiion.  . 
permits  extension,  flex^on,  f'^^^'^''''^' f/^'^^Zm  ^«  Ml 

kcse  various  movemen  s,  however  f  ^    ^^^g  detacheS  from  the  ^ 

Man,  the  arm  in  the  domesticated  junals  no^^^^^^  ^^^^^.^^ 

displaeement  of  the  two  bones,  whieh  are  ^Ij^^^^She  inferior  extremity 
the  seapnlo-humeral  ^^gl^^^J^^^^^^^^^  bnt  also  because  the 

of  the  humerus  is  carried  ^  'X  in  such  a  manner  as  to  throw  its 
scapula  pivots  on  its  superK)r  a"^^^"^^^*^,^^2n  1  p^odu^^  by  an  inverse 
glenoid  angle  forward  and  upward  f  ^{f^^^^Jj;  ^^^^ments,  the  scapula 
mechanism.    During  the  execution  of   f  .^^^^^^  with  it  the 

remains  fixed,  and  the  ^--^/..^iPf^^^i^^^^  hive  ahducticm, 

^::^z:tJ:^^^^  ^  «  u  .ft  to  .ght, 

or  right  to  left,  we  have  rotation.  .   ,  ^ 

2.  EuMCV-mdial.  or  Elhow  ArliMim. 

able  example  of  an  angular  gmgiyn  extremities.  ^ 

tremity,  and  the  two  bones  of  the  aim  ^y  tuc  u  ^  .^^^^^  page  7-i, 
"""^jJUa.  ^^^rfaces.-'^\^-l<^-n^^^^^^^^  ^^^^^^    It  presents: 

is  transversely  elongated,        ^^^ty^^^^^^  2,  An  external  groove 

1  A  median  groove  excavated  by  a  synovm^^  ^^^^  of  volummous 

(humeral  trochlea)  not      deep  as  the  l^ec^^^^^^^^^^  ^^^^  ^1^,3,  tero" 

condyle  which  borders,  ^'^^^'^"^ly;  the  external  lip  of  the 

posterior  diameter  iB . ^^^^  Sra  tf surface,  divided  into  two 
trochlea  of  the  opposite  side,    ibe  .    tijcrcforc,  concave  before 

po'^inrismould'e'dtothehiu^^^^^^^^  g;,o,o ;  2,  Of  an 

and  behind,  and  is  composed  :  1,  Of  a  Uoud 
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internal  glenoid  cavity,  both 
radius  ;  3,  A  middle  ridge  re- 
sponding to  the  middle  groove 
of  the  humerus,  separating  the 
two  preceding  surfaces,  and 
prolonged  on  the  ulnar  beak, 
where  it  forms  the  sygmoid 
notch.  This  ridge  shows  a 
small  synovial  fossette  hol- 
lowed out  on  the  radius  and 
ulna. 

Mode  of  union. — Three 
ligaments  :  two  lateral  and  an 
anterior. 

a.  The  external  lateral  liga- 
ment (Fig.  85,  8)  is  a  thick, 
short,  and  strong  funicle,  at- 
tached above  to  the  crest  limit- 
ing outwardly  and  posteriorly 
the  furrow  of  torsion,  and  in 
the  small  cavity  placed  at  the 
external  side  of  the  humeral 
articular  surface.  Below,  it  is 
inserted  into  the  supero-ex- 
temal  tuberosity  of  the  radius. 
Its  anterior  border  is  con- 
founded with  the  capsular  liga- 
ment, and  is  margined  by  the 
principal  extensor  of  the  pha- 
langes, which  derives  from  it 
numerous  points  of  attach- 
ment. By  its  posterior  border 
it  is  in  contact  with  the  ex- 
ternal flexor  of  the  metacarpus. 
Its  internal  face  is  lined  by 
synovial  membrane,  and  its 
external  face  is  only  separated 
from  the  skin  by  the  anti- 
brachial  aponeurosis  and  some 
of  the  fasciculi  from  the  origin 
of  the  lateral  extensor  muscle 
of  the  phalanges.  Its  super- 
ficial fibres  are  vertical,  and  are 
continuous,  behind,  with  the 
arciform  ligamentous  bands 
which  stretch  from  the  ulna  to 
the  radius.  Its  deep  fibres  are 
slightly  oblique  downwards 
and  forwards. 

h.  The  lateral  internal  liga- 
ment,, also  funicular,  is  longer, 
but  not  so  strong  as  the  pre- 
ceding.   It  arises  from  the 


excavated,  on  the  superior  extremity  of  the 
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SCAPULO-HUMERAL    AND     HUMERO-RADIAL  ARTICU- 
LATIONS, WITH  THE  MUSCLES  SURROUNDING  THEM 

(external  face). 
1,  Scapulo-humei-al  capsular  ligament ;  2,  Short  ab- 
ductor muscle  of  the  arm  ;  3,  Its  insertion  in  the 
humerus;  4,  Insertion  of  the  subspinous  muscle 
on  the  crest  of  the  great  tuberosity ;  5,  Coraco- 
radial  muscle ;  6,  Its  tendon  of  origin  attached  to 
the  coracoid  process;  7,  Its  radial  insertion  con- 
founded with  the  anterior  ligament  of  the  ulnar 
articulation  ;  8,  8,  External  lateral  ligament  of  that 
articulation  ;  9,  Anterior  ligament ;  10,  Aconeus,  or 
small  extensor  of  the  fore-arm;  11,  Origin  of  the 
external  flexor  muscle  of  the  metacarpus  ;  12,  Short 
flexor  muscle  of  the  fore-arm. — A,  Tuberosity  of 
the  scapular  spine.— 13,  Superspinous  fossa.— c,  Sub- 
spinous fossa.— n,  Convexity  of  the  small  trochan- 
ter.— E,  Summit  of  the  trochanter. 

small  tuberosity  on  the  inner  side  of  tho 
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superior  articular  face  of  tlie  liumcrns  and,  widening  as  it  descends,  reache's' 
tbo  radius.  Its  median  fibres,  whicli  are  the  longest,  are  directed  vertically 
downwards  to  reach  the  imprints  situated  below  the  bicipital  tuberosity  ; 
its  anterior  fibres,  curved  forwards,  are  united  to  tbe  tendon  of  the  coraco- 
radial  muscle,  or  are  confounded  with  tbo  anterior  ligament ;  the  posterior 
are  turned  backwards,  near  their  inferior  extremities,  to  join  the  arciforra 
fibrous  fasciculi  which  inwardly  unite  the  ulna  to  tlic  radius.  The  middle 
fibres  of  this  ligament  cover  the  inferior  insertion  of  the  short  flexor  of  the 
fore-arm  and,  in  part  only,  that  of  the  long  flexor.  It  is  covered  by  the 
nlna-plantar  nerve  and  the  posterior  radial  arteiy  and  vein. 

c.  The  anterior  or  caiisular  ligament  (Fig.  85,  9)  is  a  membraniform  band, 
attached  by  its  superior  border  above  the  humeral  articxilar  surface,  and  by 
its  inferior  to  the  anterior  margin  of  the  radial  sui'face.    By  its  lateral 
borders,  it  is  confounded  with  the  funicular  ligaments.    Its  internal  half 
is  formed  of  vertical  fibres  which  descend  from  the  humerus  and  expand 
over  the  radius,  whei-fe  they  become  united  with  the  inferior  tendon  of  the 
coraco-radial  muscle.    In  its  external  moiety  it  is  exti-emely  thin  and 
composed  of  fibres  crossed  in  various  directions.     Lined  internally  by 
synovial  membrane,  this  ligament  is  in  contact,  by  its  external  surface,  with 
tbe  anterior  radial  vessels  and  nerves,  the  two  flexor  muscles  of  the  fore-arm, 
the  anterior  extensor  of  the  metacarpus,  and  anterior  extensor  of  the 
phalanges.    The  two  latter  muscles  are  even  attached  to  it  in  a  very  evident 
manner.    The  elbow  articulation,  closed  in  front  and  on  the  sides  by  the 
three  ligaments  just  described,  has  no  particular  ligaments  posteiiorly  ;  but 
it  is  powerfully  consolidated  there  by  the  olecranian  insertion  of  the  extensor 
muscles  of  tbe  fore-arm,  and  by  the  tendons  of  origin  of  the  five  flexor 
muscles  of  tbe  metacarpus  or  pbalanges.  _         .     ,    .  i  i 

Synovial  membrane.— This  membrane  is  very  extensive  and,  stretched 
out  on  tbe  internal  face  of  the  before-mentioned  ligaments,  forms  behind 
thi-ee  great  culs-de-sac  of  prolongment :  a  superior,  occupying  the  olecranian 
fossa,  and  covered  by  a  fatty  cushion,  as  well  as  by  the  smaU  extensor 
muscle  of  tbe  fore-arm  ;  ^  two  lateral,  which  descend  from  each  side  oi  the 
ulnar  beak,  and  are  distinguished  as  internal  and  external;  the  fii'st  lines 
tbe  tendon  of  tbe  external  flexor  of  tbe  metacarpus ;  the  second  facilitates 
the  play  on  the  upper  radial  extremity  of  the  four-  flexor  muscles  of  the  toot 
or  digits  and  which  are  attached  in  common  to  the  epitrocblea.  This  synovial 
sac  also'  furnishes  the  radio-ulnar  articulation  with  a  diverticulum  w-hich 
descends  between  the  bones  of  tbe  fore-arm  to  below  the  adjacent  diar- 
throdial  facets. 

Movements.— Flexion  ani  extension.  _      ,     ,    .  »  . 

In  flexion,  tbe  two  bones  do  not  approach  each  other  dii-ectly,  the  mlenor 
extremity  of  the  radius  deviating  a  Httle  outwards.  This  is  due  more  to 
the  slight  obliquity  of  the  articular  grooves  than  to  tbe  difference  in 
thiclmess  existing  between  tbo  external  and  internal  exti-emities  ot  the 

^"'""Siit'' is  Hmited  by  the  reception  of  the  beak  of  the  olecranon  in  its 
fossa  and  by  tbe  tension  of  the  lateral  ligaments;  so  that  the  two  rays 
cai^^t  be  stoaigbtened  on  one  anotber  in  a  complete  manner,  or  placed  ou 
tbe  same  line. 

la  thG  Dog  and  Cat,  the  external  lateral  ligament  is  very  thick,  and  forms  m  it> 

'  Some  grey  elastic  fibres  which  cover  this  cul-de-sac  externally,  have  been  wrongly 
described  as  a  posterior  meinbraniform  ligament. 
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inferior  moiety  a  fibro-cartilaginous  cap  which  is  fixed  on  the  ulna  and  radius,  and  united 
in  front  to  the  auuulai-  ligament  of  the  suijerior  radio-ulnar  joint.  This  cap,  with  Uie  last- 
named  ligament,  completes  the  osteo-fibrous  ring  in  which  the  superior  extremity  of  the 
radius  turns.  The  internal  lateral  ligament  is  inserted  by  two  very  short  fasciculi  into 
the  ulna  and  inner  side  of  the  head  of  the  radius.  A  third  fasciculus,  deeper  and  median, 
much  more  developed  than  tlie  first,  and  covered  by  the  inferior  insertion  of  the  flexors 
of  the  fore-arm,  descends  between  the  radius  and  ulna  to  the  posterior  face  of  the 
former,  arid  is  there  insci  ted  near  the  inferior  att  ichment  of  the  external  ligament, 
which  it  appears  as  if  about  to  join. 

In  Man,  the  elbow  articulation  is  formed  nearly  ou  the  same  plan  as  that  of  the  Dog 
and  Cat.  The  radius  and  ulna  move  together  when  the  fore-arm  is  flexed  and  extended 
on  the  humerus. 

3.  Badio-ulnar  Articulation. 

Articular  surfaces. — The  two  bones  of  the  fore-arm  correspond  by 
diarthroclial  and  synarthrodia!  surfaces. 

a.  The  diarthrodial  surfaces  consist  of  four  undulated,  transversely 
elongated  facets,  two  of  which  are  radial  and  two  ulnar.  The  first  border, 
posteriorly,  the  gi-eat  articular  surface  forming  the  elbow  joint ;  the  second 
are  situated  beneath  the  sigmoid  notch. 

b.  The  synarthrodial  surfaces  are  plane  and  roxighened,  and  are  also  two 
on  each  bone :  one,  superior,  extends  below  the  diarthrodial  facets  to  the 
radio-ulnar  arch ;  the  other,  inferior,  more  extensive,  occupies  all  the 
anterior  face  of  the  ukia  from  this  arch ;  on  the  radius  it  forms  a  very 
elongated  triangular  imprint  which  descends  to  the  lower  fourth  of  the  bone. 
See  pages  75,  76. 

Mode  of  union. — Two  interosseous  and  two  peripheral  ligaments. 

a.  The  interosseous  ligaments,  interposed  between  the  synarthrodial 
surfaces,  are  composed  of  extremely  short  white  iibres  passing  from  one  to 
the  other  sm-face,  and  which  are  endowed  with  a  very  remarkable  power 
of  resistance.  The  inferior  always  ossifies  a  long  time  before  the  animal 
is  full  grown  :  a  circumstance  which  caused  the  older  veterinary  anatomists 
to  describe,  and  with  some  show  of  reason,  the  radius  and  ulna  as  a  single 
bone.    Ossification  of  the  superior  ligament  is  very  rare. 

h.  The  peripheral  hands  are  bundles  of  arciform  fibres  which,  from  the 
beak  of  the  olecranon  to  the  radio-ulnar  arch,  leave  the  lateral  faces  of 
the  ulna  to  pass,  some  inwards,  others  outwards,  to  the  posterior  face 
of  the  radius.  The  fibres  of  the  external  ligament  are  confounded  with  the 
external  humero-radial  ligament.  The  internal  fibres  are  united  to  the 
internal  humero-radial  ligament,  and  to  the  small  ulnar  tendon  belonging 
to  the  short  flexor  of  the  fore-arm.  Analogous  fibres  are  found  beneath^ the 
radio-ulnar  arch ;  but  they  are  much  shorter  and  less  apparent.  (This  is 
the  external  transverse  radio-ulnar  ligament  of  Leyh.) 

Movements.^Yerj  obscure  in  youth ;  nearly  null  when  consolidation  of 
the  two  bones  takes  place. 

In. the  Ox,  ossification  of  the  superior  interosseous  ligament  is  constant  at  adult 
uge. 

fii  Jd"  ""fi'^        T  ^^''^'^  ''•''^f^y  seen  (p.  87)  that  the  radius  and  ulna  are  not 

Sin       f       l''^'"  "'dependent  during  life.    They  are  uniied  in  their 

extremitFes  TlS/''  interosseous  ligament,  and  join  by  diarthrosis  at  their  two 
extremities.  These  animals  therefore  exhibit:  1,  An  interogseom  liqament;  2  A 
superior  rad,o-uUar  arUcidaiion;  3,  An  mferior  radio-ulnar  articulation.  ' 

Interosseous  ligament— It  is  composed  of  very  resisting  white  fibres  attached  Iw 
their  extreni.ties  to  the  bodies  of  the  bones.  Notwithstanding  their  si  ortWss  ?hev  arn 
loose  enough  to  allow  movements  taking  place  between  the  radio-ulnar  Su  ation7 

Superior  radio-ulnar  articulalion.-This  is  a  trochoid  articulation  wh  .11  .w. 

movements  of  rotation  or  pivoting.-  "».n'm,  wnicii  onjy  allows 

L  2 
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The  articular  surfaces  which  form  this  articulation  are :  in  tlio  ulna,  the  small 
sigmoid  cavity,  a  surlaco  excavated  in  the  lateral  sense,  and  semicircular ;  in  the  radius, 
a  cylindi'ical  half-hinge  received  into  the  preceding  cavity. 

To  unite  these  there  is  an  annulnr  liqament,  a  kind  of  fil)rous  web  thrown  around 
the  superior  extremity  of  the  radius,  "fixed  inwardly  on  the  ulna  near  the  inner 
extremity  of  the  small  sigmoid  cavity,  attached  outwardly  to  the  external  lateral 
ligament  of  the  elbow  articulation,  and  confounded  superiorly  with  the  anterior 
ligament  of  the  same  articulation.  This  fibrous  web,  in  nniting  witii  the  hbro- 
cartilasinous  cap  of  the  external  humero-radial  litjamcnt,  and  joining  tlie  small  sigmoid 
cavity  by  its  internal  extremitv,  transforms  this  last  into  a  complete  ring,  covered  with 
cartilage  in  its  bony  portion,  and  lined  by  synovial  membrane— that  of  the  elbow 
articulation— in  its  ligamentous  portion.  Tlie  head  or  superior  extremity  of  the  radius 
is  also  incrusted  over  its  entire  contour  with  a  layer  of  cartilage :  a  dispo.sition  which 
permits  it  to  glide  not  only  in  the  concave  face  of  the  small  siKinoid  cavity,  but  also  on 
the  internal  face  of  the  two  ligaments  which  complete  this  cavity. 

Inferior  radio-idnar  arlioulation.— This  is  also  a  trochoid  articulation  analogous  i  . 
the  preceding,  but  inversely  disposed.  Thus,  the  concave  articular  surface  is  hollowed 
on  the  radius,  outside  the  inferior  extremity;  the  convex  surface  lies  within  the  ulna. 
These  two  facets  are  very  small,  and  are  maintained  in  contact  by  a  dimmutive 
peiiphrral  fibrous  capsule.  A  strong  Interosseous  ligament,  situated  under  the 
articular  facets,  also  consolidates  this  diarthrosis,  and  concurs  by  its  inferior  border  to 
form  the  antibracliial  surface  of  the  radio-carpal  articulation.  A  smaU  synovial 
capsule  is  specially  devoted  to  this  articulation. 

^Mechanism  of  the  radio-ulnar  joints.-The  play  of  these  two  articulations  s 
simultaneous,  and  tends  to  the  same  end ;  that  is,  to  the  execution  of  the  double 
rotatory  movement  wliich  constitutes  supination  and  pronation. 

Supination  is  when  the  ulna  remains  fixed,  and  the  radius  pivots  on  it  in  such  a 
manner  as  to  carry  its  anterior  face  outwards.  Its  superior  extremity  then  turns  from 
within  forwards,  and  even  from  before  outwards  if  the  movement  is  exaggerated,  m  the 
articular  girdle  formed  by  the  small  sigmoid  cavity  of  the  u  na  and  the  ^\^^^^^^^^^^ 
complete  it.  The  inferior  extremity  also  rolls  on  the  ulnar  lacet  m  describing  a  similar 
movement,  and  the  internal  tuberosity  of  this  extremity  is  carried  forwards 

In  the  movement  of  pronation,  this  tuberosity  is  brought  inwards,  and  tlie  anterior 
face  of  the  radius  comes  forward  by  an  opposite  mechanism. 

The  inferior  ray  of  the  anterior  member  being  articidatcd  m  a  lifg^-like  manner 
^vith  the  radius,  it  follows  that  bone  in  its  rotatory  movements,  the  anterior  face  of  the 
metacarpus  looking  outwards  during  supination  and  forwards  in  pronation 

The  radio-ulnar  articulation  in  Man  resembles  that  of  the  Dog  and  Cat,  the  articular 
surfaces  only  bein"  larger  and  the  movements  more  extensive.  In  supination,  ti  e 
p  Sar  face  fs  turned  foiW,  and  the  radius,  situated  on  the  outer  side  o^'rtce  f 
n  the  same  direction  as  the  latter.  In  pronation,  on  the  ^^'^^'y- ^^^^^^^"^  f^^l^^ 
the  hand  looks  backwards,  and  the  radius,  remaining  °"t;^^^d3,"i^t'3Ptn  thJX 
the  ulna  in  front  in  such  a  manner  that  its  lower  extremity  is  placed  withm  the  ulna. 

4.  Articulations  of  the  Carpus. 

(Preparation.— BemoYe  the  tendons  from  around  the  articulation,  detaching  their 
sheaths,  but  taking  care  of  the  ligaments.) 

These  comprise :  1,  The  articulations  uniting  the  carpal  bones  of  the 
first  row  to  each  other ;  2,  The  analogous  articulations  of  the  second  row  ; 
3,  The  radio-carpal  articulation  ;  4,  The  articulation  of  the  two  rows  mth 
each  other  •  5  The  carpo-metacarpal  articulation. 

AUTIODLATIONS   WHICH    UNITE  THE  BONES    OF    THE  FlUST  EOW  TO"  EACH 

OTHER  —These  bones,  four  in  number,  are  jomed  by  the  diarthi-odml  facets 
on  their  lateral  faces  and  form  small  arthrodial  articulations.^  They  are 
maintained  in  contact  by  six  ligaments,  three  anterior  and  three  vderosscous 
tZ anterior  ligauents  are  small  flattened  bands  earned  f^^o- the  Wh  bon 
to  the  first,  from  the  first  to  the  second,  and  from  that  to  the  thud.  T  o 
first,  placed  outside  rather  than  in  front  of  the  carpus,  is  covered  by  the 
•'The  facet  uniting  the  supercarpal  to  the  first  bone  is  not  situated  on  one  of  its 
faces,  but  rather  on  the  anterior  part  of  its  circumference. 
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external  lateral  ligament  and  tbe  inferior  tendon  of  the  external  flexor  of 
the  metacarpus ;  the  others  adhere  to  the  capsular  ligament.  The  inter- 
osseous ligaments  are  implanted  in  the  grooves  of  insertion  which  separate 
the  diarthrodial  facets.  One  of  them,  derived  from  the  common  superior 
ligament,  xmites  the  first  to  the  second  bone.  The  two  others,  situated 
between  the  three  last  carpal  bones,  are  confounded  with  the  corresponding 
anterior  ligaments. 

Articulations  uniting  the  Carpal  Bones  of  the  Second  Eow. — 
These  are  arthrodial  articulations,  like  the  preceding,  but  numbering  only- 
two.  They  are  fixed  by  tioo  anterior  and  tioo  interosseous  ligaments.  One  of 
the  anterior  ligaments  joins  the  first  bone  to  the  second, ,  and  strongly  adheres 
to  the  capsular  ligament ;  the  other  is  entirely  covered  by  the  lateral  internal 
ligament,  and  attaches  the  two  last  bones  to  each  other.  Of  the  two  inter- 
osseous ligaments,  the  second  alone  is  confounded  with  the  corresponding 
anterior  ligament.  That  which  is  situated  between  the  two  fii-st  bones  is 
separated  from  the  anterior  ligament  by  one  of  the  diarthrodial  facets  between 
these  bones. 

Eadio-carpal  Articulation. — The  inferior  extremity  of  the  radius,  in 
becoming  united  to  the  upper  row  of  carpal  bones,  constitutes  a  diarthrosis 
which,  from  the  nature  of  the  movements  it  permits,  may  be  considered  as 
an  imperfect  hinge  joint. 

Articular  surfaces. — The  radial  surface,  elongated  transversely  and  very 
I  iiTegular,  presents :  1,  Outwardly,  a  wide  groove,  limited  in  front  by  a 
1  small  glenoid  cavity,  and  bounded,  posteriorly,  by  a  non-articular  excavation 
I  which  receives  a  prolongation  of  the  second  bone  in  the  movement  of  flexion  ; 
2,  Inwardly,  a  condyle,  with  a  more  extensive  curvature  than  that  of  tbe 
preceding  groove  and,  like  it,  completed  by  a  small  anterior  glenoid  cavity. 
The  carpal  surface,  moulded  exactly  on  the  radial,  offers  depressions  corre- 
sponding to  the  projections  on  itj  and  vice  versa. 

Mode  of  union. — The  radio-carpal  articulation  is  bound  by  three  liga- 
ments which  entirely  belong  to  it,  and  by  four  strong  ligaments  that  are 
common  to  it  and  articulations  which  will  be  studied  hereafter. 

Oi  i\\e  tliree  ligaments  i^roper  belonging  to  the  radio-carpal  articulation, 
6ne  forms  a  thick,  rounded  fauicle,  extending  from  the  radius  to  the  fourth 
bone  in  an  oblique  direction  downwards  and  inwards,  and  concealed  by  the 
common  posterior  ligament.  The  second  (Fig.  87.  5),  much  smaller,  is 
carried  from  the  supercarpal  bone  to  the  external  side  of  the  inferior 
extremity  of  the  radius,  and  is  partly  covered  by  the  common  external 
ligament.  When  the  synovial  capsule  is  distended  by  dropsy,  it  may  form 
a  hernia  at  the  outer  side  of  the  carpus,  by  passing  between  this  small 
ligament  and  the  common  posterior  ligament.  The  third,  very  delicate  but 
always  present,  is  deeply  situated  beneath  the  last;  it  is  inserted,  for'  one 
ipart,  into  the  radius  near  the  first  proper  ligament,  and  for  the  other,  into 
the  second  bone  and  the  interosseous  ligament  which  unites  the  supercarpal 
to  tue  second  bone. 

Synovial  memhrane.—MiQv  lining  these  three  ligaments  and  the  four 
great  ligaments  yet  to  be  described,  this  membrane  is  prolonged  between 
tbe  three  fii-st  carpal  bones  to  cover  tbe  superior  face  of  the  interosseous 
ligaments  which  unite  them.  It  even  more  frequently  descends  into  the 
articulation  which  joins  the  supercarpal  to  the  first  bone;  though  it  also 
.8ometimes  happens  that  this  has  a  particular  synovial  capsule  of  its  own 

Articulation  of  thk  Two  Rows  between  Each  Other -Like  *  tlio 
■preceding,  this  IS  an  imperfect  hinge  articulation. 
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Articular  surfaces.— -Those  aro  two,  and  arc  both  transversely  elongated, 
very  irregular  in  their  configuration,  and  divided  into  three  portious.  The 
inferior  shows:  behind,  three  small  condyles  placed  side  by  side;  in  front, 
two  slightly  concave  facets.  The  superior  corresponds  to  the  first  by  tliree 
glenoid  cavities  and  two  convex  facets. 

Mode  of  union.—Fov  this  articulation,  besides  the  common  great  liga- 
ments there  are  three  particular  ligaments.    Two  of  these  are  very  short, 
and  are  situated  behind  the  carpus,  underneath  the  great  common  posterior 
ligament     They  are  readily  perceived  by  removing  tlio  capsular  hgament, 
and  strono-ly  flexing  the  carpus.     "  The  strongest  extends  vertically  fi-om 
the  internal  bone  of  the  superior  row  to  the  second  and  third  bones  of  the 
metacarpal  row;  the  other  descends  obliquely  from  the  first  bone  of  the 
antibrachial  row  to  the  second  of  the  inferior  row.  —Bigot.    The  third 
iieament  proper,  much  stronger  than  the  other  two,  reaches  from  the 
supercai-pal  to  the  fii-st  bone  of  the  inferior  row  and  the  head  of  the  external 
metacarpal  bone.    It  is  confounded,  outwardly,  with  the  great  external 
lateral  ligament;    inwardly,  with  the  common  postei-ior  ligament.  Its 
posterior  border  gives  attachment  to  the  fibrous  arch  which  completes  the 
carpal  sheath.     This  ligament  has  also  a  branch  which  is  fixed  on  the 
second  bone  of  the  upper  row  (Fig.  87  4). 

Siinovial  memhrane.-This  lines  all  the  ligaments,  and  is  prolonged 
above  and  below,  between  the  carpal  bones,  to  facilitate 
the  gliding  of  their  articular  facets.  Two  upper  pro- 
longations ascend  between  the  three  first  bones  of  the 
antibrachial  row  to  cover  the  inferior  face  of  the  inter- 
osseous ligaments  uniting  them.  Two  other  prolong- 
ations descend  between  the  carpal  bones  of  the  second 
row ;  the  external,  after  covering  the  first  interosseous 
ligament,  passes  between  it  and  the  corresponding  an- 
terior ligament,  and  communicates  with  the  synovial 
capsule  of  the  carpo-metacarpal  articulation.  The  in- 
ternal forms  a  cul-de-sac  which  rests  on  the  inter- 
osseous ligament. 

Carpo-Metaoarpal  Articulation.— The  carpal 
bones  of  the  second  row  articulate  with  the  superior 
extremity  of  the  metacarpal  bones,  constituting  a  plani- 
form  diarthrosis. 

Articular  surfaces.— These  are,  on  each  side,  plane 
facets  more  or  less  inclined  one  on  the  another,  and 
nieats  uuiuug  ...  continued  between  each  other.    The  largest  is  in  the 
carpal  bones  of  each  middle,  and  is  generally  hollowed  by  a  small,  shallow, 
row;  2,  2,  Anterior  g  ^Q^ial  fossette. 

ligaments  proper  to  ^^^^^  .  M7n'on.— There  are  the  four  great  conimou 
|,al  artKitrs;  ligaments,  and  also  six  special  ligaments:  tm  anlerior. 
Common     external  ttoo  posterior,  and  two  interosseous. 

ligament ;  4,  Com-       Qf        tu)o  anterior  ligaments  (Fig.  86,  2,  2),  one  is 
mon  internal  liga-  ^^^^^^         ^y^Q  distinct  bands,  and  unites  the  secoud 
bone  to  the  principal  metacarpal ;  the  other,  concealed 
by  the  external  lateral  ligament,  attaches  the  first  bone  to  the  head  of  the 

^X:\ro  pl^^SoX-nts  described  by  Kigot  do  not  api^ar  to  i. J« 
be  sufficiently  distinct  from  the  great  ligament  to  merit  a  ^i;;;;^^';!;^'^^^^^. 
The  fioo  ivlirosseous   ligaments,  completely  overlooked  by  that  able 
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anatomist,  start  from  the  interstices  wliicli  separate  the  median  metacarpal 
bone  from  the  lateral  metacarpals,  and  join  the  interosseous  ligaments  of  the 
second  row  ;  they  are  thick  and  short.  We  have  sometimes  noted  one  or 
other  of  them  to  be  absent. 

Synovial  membrane. — This  communicates,  as  indicated  above,  with  the 
synovial  capsule  of  the  preceding  articulation.  It  furnishes  a  superior  ctd- 
de-sac  which  rests  on  the  interosseous  ligament  interposed  between  the  two 
last  carpal  bones  of  the  second  row.  Two  inferior  cuh-de-sac  descend  into 
the  intermetacarpal  arthrodial  articulations. 

Ligaments  common  to  the  three   preceding   Artioulations.  —  As 
before  mentioned,  these  are  four  in  number :  two  lateral, 
one  anterior,  and  one  posterior. 

a.  The  external  lateral  ligament  (Figs.  86  and  87,  3)  is  a 
thick  funicular  cord  composed  of  two  orders  of  fibres — a  deep- 
seated  and  a  superficial  order,  slightly  crossed.  It  leaves 
the  external  and  inferior  tuberosity  of  the  radius,  descends 
vertically  to  the  side  of  the  carpus,  transmits  a  fasciculus 
to  the  first  bone  of  the  upper  row,  gives  otf  another  fasci- 
culus which  stops  at  the  external  bone  of  the  second  row, 
and  terminates  on  the  head  of  the  corresponding  metacar- 
pal bone.  Traversed  obliquely  by  the  lateral  extensor  of 
the  phalanges,  this  ligament  covers  the  external  cai'pal 
bones.  In  front,  it  is  united  to  the  capsular  ligament; 
near  its  inferior  extremity,  it  is  confounded  with  the  strong 
ligament  which  joins  the  supercarpal  bone  to  the  first  bone 
of  the  inferior  row  and  to  the  head  of  the  external  meta- 
carpal bone. 

h.  The  internal  lateral  ligament  (Fig.  86,  4),  analogous 
to  the  preceding  and  situated  on  the  opposite  side,  is  wider 
and  thicker  than  it.  It  commences  on  the  internal  tube- 
rosity of  the  radius,  and  terminates  on  the  upper  extremity 
of  the  middle  and  internal  metacarpal  bones,  after  being 
attached,  by  two  distinct  fasciculi,  to  the  thu-d  carpal  bone 
of  the  upper  row,  and  the  two  last  of  the  metacarpal  row. 
In  contact  by  its  external  face  with  the  tendon  of  the 
oblique  extensor  muscle  of  the  metacarpus,  this  ligament 
responds,  by  its  deep  face,  to  the  synovial  membranes  of 
the  carpus  and  to  the  bones  to  which  it  is  attached.  By 
its  anterior  border  it  is  united  to  the  capsular  ligament ; 
the  opposite  border  is  intimately  confounded  with  the  pos- 
terior ligament,  from  which  it  is  impossible  to  distinguish 

c.  The  anterior,  or  capsular  ligament,  is  a  membranous 
band  covering  the  anterior  face  of  the  carpal  articulations. 
Its  superior  border  is  attached  to  the  radius;  the  inferior 
is  inserted  into  the  superior  extremity  of  the  principal 
metacarpal  bone.  The  two  right  and  left  borders  are 
united  with  the  lateral  ligaments.  Its  external  face  is  in 
contact  with  the  tendons  of  the  anterior  extensor  muscles 
of  the  metacarpus  and  phalanges.  The  internal  face  is 
lined  at  certain  points  by  synovial  membrane,  and  adheres 
in  others  to  the  carpal  bones  and  the  anterior  ligaments 
bmding  these  to  one  another.    This  ligament  is  composed  of  transverse 
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fibres  more  ov  less  oblique,  aud  arranged  crosswise;  by  its  amplitude  U 
can  adapt  itself  to  tlie  movements  of  flexion  of  the  knee. 

d.  The  fosterior  lujament,  one  of  the  strongest  in  the  animal  economy, 
covers  the  posterior  face  of  the  carpus,  filling  up  the  asperities  which 
roughen  it.  It  is  inserted  :  above,  on  the  transverse  crest  surmounting  the 
articular  surface  of  the  radius ;  by  its  middle  portion  into  all  the  carpal  bones ; 
below,  into  the  head  of  the  principal  metacarpal  bone.  Confounded  inwardly 
with  the  internal  lateral  ligament,  united  outwardly  to  the  band  which  attaches 
the  Bupercarpal  to  the  external  metacarpal  aud  the  second  carpal  bone  of  the 
upper  row,  this  ligament  is  continued,  by  its  inferior  extremity,  with  tlie 
carpal  stay  (or  check  ligament)  which  sustains  the  perforans  tendon.  Its 
posterior  face  is  perfectly  smooth,  and  is  covered  by  the  synovial  membrane 
of  the  carpal  sheath. 

Movements  oe  the  Carpal  Articulations. — The  carpus  is  the  seat  of 
two  very  extensive  and  opposite  movements— yiexion  and  extension  ;  to  which 
are  added  three  very  limited  accessory  movements— adducifon,  abduction,  and 
circumduction. 

All  the  carpal  articulations  do  not  take  an  equal  part  in  the  execu- 
tion of  these  movements ;  for  it  is  easy  to  discover  that  they  are  chiefly 
performed  in  the  radio-carpal  diarthrosis,  and  in  the  imperfect  hmge 
articulation  uniting  the  two  rows  of  carpal  bones.  Each  of  these  articula- 
tions participates  in  the  movements  of  the  carpus  in  nearly  the  same  pro- 
portions, and  both  act  in  an  identical  manner.    Their  mechanism  is  most 

flexion,  the  first  tier  of  bones  rolls  backwards  on  the  radius,  the  inferior 
row  moves  in  the  same  sense  on  the  upper,  the  metacarpus  is  carried  back- 
wards and  upwards,  the  common  posterior  ligament  is  relaxed,  the  capsular 
ligament  becomes  tense,  and  the  articular  sui-faces,  particularly  those  ot  the 
second  joint,  separate  from  each  other  in  front.  In  extension,  the  metacai-pus 
is  carried  downwards  and  forwards  by  an  inverse  mechanism.  This  move- 
ment stops  when  the  ray  of  the  fore-arm  and  that  of  the  metacai-pus  are  in 
the  same  vertical  line.  In  flexion,  these  rays  never  directly  approach  each 
other  •  the  inferior  extremity  of  the  metacarpus  being  always  carried  outwards. 
It  may  also  be  remarked,  that  the  slight  movements  of  aUuction,  adduction, 
and  circumduction  of  the  carpus  are  only  possible  at  the  moment  when  the 
foot  is  flexed  on  the  fore-arm.  .      ,  i  i  f 

With  regard  to  the  planiform  diarthrosis  articulating  the  carpal  bones  ot 
the  same  row,  they  only  allow  a  simple  gliding  between  the  surfaces  in 
contact :  and  with  the  carpo-metacarpal  arthrodia  it  is  absolutely  the  same. 
The  restricted  mobility  of  these  various  articulations  has  but  a  very  secondary 
influence  on  the  general  movements  of  the  carpus ;  but  it  nevertheless  favoiu-s 
them  by  permitting  the  carpal  bones  to  change  theii-  reciprocal  relations 
and  adapt  themselves,  duriug  the  play  of  the  radio-carpal  and  intercarpal 
hinges,  to  a  more  exact  coaptation  of  the  articular  planes  which  they  form. 
In  the  other  animals,  the  carpal  articulations  have  the  same  «J^;'^f™'^,*^Jjf 

lateral  movements. 

5.  Intermetacarpal  Articulations. 
Each  lateral  metacarpal  bone  articulates  with  the  middle  ^n^^l  '''^^^^ 
of  diarthrodial  and  synarthrodial  surfaces,  for  tbe  ^^"P*--  «J  ^^f^^roS 
to  page  82.    An  interosseous  ligament,  composed  of  very  short  and  stioug 
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fasciculi,  is  interposed  between  the  synarthrodial  surfaces,  and  binds  tbem 
firmly  together.  Its  ossification  is  not  rare.  The  diarthrodial  facets  are 
maintained  in  contact  by  the  preceding  ligament,  and  by  the  carpal  ligaments 
inserted  into  the  head  of  the  lateral  metacarpal  bones.  The  intermetacarpal 
articulations  only  allow  a  very  obscure,  vertical,  gliding  movement. 

In  the  Ox,  there  is  only  one  intermetacarpal  articulation,  which  is  much  simpler 
than  those  in  the  Horse. 

In  the  Pig,  the  four  metacarpal  hones  cori-espond,  at  their  upper  extremity,  by  means 
of  small  diarthrodial  facets  on  their  sides.  Fibrous  fasciculi,  derived  from  the  great 
anterior  and  posterior  ligaments  of  the  carpus,  protect  these  intermetacarpal  articula- 
tions before  and  behind.  Other  fibres,  situated  between  the  adjacent  faces  of  the 
metacarpal  bones,  are  real  interosseous  ligaments. 

In  the  Docj  and  Cat,  tlie  four  great  metacarpal  bones  articulate  with  each  other  in 
almost  Ihe  same  manner  as  in  the  Pig,  but  their  mobility  is  greater. 

6.  Metacarpo-pJialangeal  Articulation. 

(Preparation. — ^Tuin  down  the  anterior  and  lateral  extensor  tendons  of  the  phalanges, 
after  carefully  cutting  through  their  attachment  with  the  capsular  ligament.  Lay  open 
the  metacarpo-phalangeal  sheath  from  above  to  below,  and  tuin  down  the  flexor 
tendons.) 

This  is  a  perfect  hinge-joint,  formed  by  the  inferior  extremity  of  the 
median  metacarpal  bone  on  the  one  part,  and  the  superior  extremity  of  the 
upper  phalanx  and  sesamoids  on  the  other. 

Articular  surfaces. — For  the  metacarpal  bone,  there  are  two  lateral 
condyles  and  a  median  antero-posterior  eminence ;  for  the  first  phalanx,  two 
glenoid  cavities  and  an  intermediate  groove  prolonged  posteriorly  on  the 
anterior  face  of  the  two  sesamoids.  Divided  in  this  manner  into  three  por- 
tions, the  digital  surface  is  well  constituted  for  solidity,  because  the  pressure 
transmitted  to  this  region  is  diminished  and  diffused  by  the  natural  ehisticity 
of  the  bands  which  unite  these  three  pieces  to  each  other. 

Mode  of  union.   The  means  of  union  may  be  divided  into  two  categories : 

1,  Those  which  join  together  the  several  bones  of  the  inferior  surface  - 

2,  Those  which  maintain  in  contact  the  two  opposed  articular  surfaces.  ' 
A.  The  first  have  received  the  generic  name  of  sesamoid  ligaments,  and 

are  six  in  number :  an  intersesamoid  ligament,  which  keeps  together  the  two 
complementary  bones  of  the  digital  surface;  three  inferior  ajidi  two  lateral 
sesamoid  ligaments,  which  unite  these  bones  to  the  first  phalanx. 

a  The  intersesamoid  ligament  is  composed  of  fibro-cartilaginous  substance 
which  appears  to  be  the  matrix  in  which  the  two  sesamoids  were  developed 
as  It  IS  spread  around  these  bones,  after  being  solidly  fixed  on  their  internal 
Jace  ^ehmd  this  ligament,  in  common  with  the  posterior  face  of  the  sesa- 
moids, forms  the  channel  (Fig.  89,  5)  in  which  the  flexor  tendons  glSe. 
In  front  it  occupies  the  bottom  of  the  intersesamoid  articular  groove 

first  ;hntl?'^''''"VT™"''VT™'"'''  '^^^'^^''l  posterior  face  of  the 

first  phalanx,  are  distinguished  as  superficial,  middle,  and  deep. 

band  fl.ttZfr^  l^g'-^Tf «f  i«  ^  ^^rrow 

rarHl.^  '  ^^^"^        «^i^Wle  of  the  fibro- 

sunace  oi  the  second  phalanx,  and  slightly  widening,  ascends  to  the  biso  nf 
the  sesamoids  into  which  it  is  inserted  by  becoming  confoumled  witti  th. 
ntersesamoid  ligament.   Its  posterior  face,  Hned  by  thf  synovial  mcmCi^^ 

bythe^flexor^endons; 
The  middle  ligament,  triangular  and  radiating,  is  composed  of  thr 
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particular  fasciculi:  two  lateral  (seen  on  oacli  side  of  tlie  superficial  liga- 
ment in  Fig.  89,  8),  and  a  median  wliicb  has  been  generally  conlounded 
with  the  superficial  ligament,  although  it  is  clearly  distinguished  fi-om  it 
by  its  inferior  insertion.  "Fixed  in  common  to  the  posterior  imprints  of  the 
first  phalanx,  these  three  fasciculi  diverge  in  ascendmg  to  the  base  oi  the 
sesamoids,  where  they  have  their  upper  insertion 

The  deep  ligament  is  constituted  by  two  small  bands  concealed  beneath 
the  middle  li-^ament.  Thin,  short,  flattened  before  and  behind,  and  inter- 
crossed these  bands  are  fixed  to  the  base  of  the  sesamoids  m  one  direction, 
and  in 'the  other  to  the  superior  extremity  of  the  first  phalanx,  near  the 
margin  of  its  articular  sm-face.  This  ligament  is  lined  on  its  anterior  face 
by  the  synovial  membrane  of  the  articulation.'  ■,.     ^  .1 

c  The  lateral  sesamoid  ligaments  are  two  thin  layers  extending  from  the 
external  face  of  each  sesamoid  to  the  tubercle  of  insertion  on  the  side  of 
the  superior  extremity  of  the  first  phalanx.  They  are  covered  by  the  digital 
vessels  and  nerves,  by  the  fibrous  stay  detached  from  the  suspensory  liga- 
ment to  the  anterior  extensor  tendon  of  the  phalanges,  and  by  the  superficial 
fasciculus  of  tlie  lateral  metacarpo-phalaugeal  ligament ;  they  are  covered  by 
synovial  membrane  on  their  internal  face. 

B  The  ligaments  destined  to  unite  tlie  two  articular  sm-faces  of  the  meta- 
carpo-phalangeal  joint  are  four:  tioo  lateral,  one  anterior,  and  onejostenor 

a  Each  lateral  ligament  comprises  two  fasciculi,  a  supei-ficial  and  a 
deep,'  firmly  united  by  their  adjacent  faces.  The  superficial  fasciculuB 
commences  on  the  button  of  the  lateral  metacarpal  bone,  attaches  itself  to 
tTmedian  metacarpal,  and  descends  vertically  to  termmate  at  the  supenor 
extrS^  ty  of  tbe  first  phalanx.  It  covers  the  phalangeal  insertion  of  the 
iS  sesamoid  ligament  and  the  deep  fasciculus.  The  latter,  attached 
superiorly  in  the  lateral  excavation  of  the  inferior  extremity  of  the  prmcipal 
met' caTpal  radiates  as  it  reaches  the  sesamoid  and  the  superior  extremity 
S  he  &Bt  phalanx,  where  it  is  fixed  by  mixing  its  fibres  with  those  of  he 
l2Sl  sesamoid  ligament.    The  inner  face  of  this  fasciculus  is  lined  by  the 

'''Tt\7:::^^iC^^  belongs  to  the  class  of  capsular  ligaments.  It 
is  a  ;ery  reSng  membraniform  expansion  wHch  envelops  the  anterior  face 
of  the  astipulation.  Attached  by  its  upper  border  to  «^te™r  ^^^^^^^ 
tip  metacarpal  sui-face,  and  by  its  inferior  border  to  the  first  phalanx,  this 
eti^SSris  confounded  at  its  sides  with  the  lateral  ligaments.  It  is  covered 
Ty  &e  extensoi-  tendons  of  the  phalanges,  which  glide  on  its  surface  by  means 
SsmalTserous  sacs.    Its  internal  face  adheres  thi-oughout  its  whole  extent 


fbrt{  wi  alf  oftef  fascicili  of  fleshy  fibres  in  its  texture. 

fZf.1  iSw  the  median  metacarpal,  and  between  the  two  lateral  meta- 
Lodged  behind  the  mec  ^    ,  ^^^^      ^^^^  ^^^^^^^^^ 

T;Ld°  and  tZer^TA^^Tt^.Lno..  to  the  extent  of  its  upper  fourth 
enlarged,  and  picseives  iib  b  suncrnoscd  portions  which 


:  The  two  band.  .Iccribod  by  Rigot  as  forming  part  of  this  ligament,  belong  to  the 
'•^'Mt'^S^S^'o'S'^ti^";!^^-  which,  in  MAN,  lie  alongside  the  inte^sseous 
metacarpal  nuisclcs.    See  the  Mtiscles  0/  the  foot. 


ARTICULATIONS  OF  TEE  ANTERIOR  LIMBS. 


155 


Fi?.  88. 


bones  of  the  lower  carpal  row ;  the  deep  portion,  much  thicker,  is  attached 
to  the  posterior  face  of  the  principal  metacarpal  for  about  8-lOths  of  an  inch. 
It  has  been  wrongly  assorted  that  the  suspensory  ligament  of  the  fetlock  is 
continuous  with  the  common  posterior  ligament  of  the  carpus ;  it  is,  on  the 
contrary,  quite  distinct  from  it.  The  carpal  stay  or  deep  palmar  aponeu- 
rosis of  Man,  is  alone  in  direct  continuity  with  the  common  posterior  liga- 
ment of  the  carpus.  The  suspensory  ligament  of 
the  fetlock  is  bifid  at  its  inferior  extremity ;  its 
two  branches,  after  being  fixed  into  the  summits 
of  the  sesamoid  bones,  give  origin  to  two  fibrous 
bands  which  pass  downwards  and  forwards  to 
become  united  on  each  side  to  the  anterior  ex- 
tensor tendon  of  the  phalanges.  It  is  in  relation, 
by  its  posterior  face,  with  the  perforans  tendon  and 
its  carpal  stay ;  by  its  anterior  face,  with  the 
median  metacarpal  bone,  and  arteries  and  veins  ; 
by  its  borders,  with  two  small  interosseous  muscles, 
the  lateral  metacarpal  bones,  and  the  digital 
vessels  and  nerves. 

Synovial  memhrane. — This  membrane  is  pro- 
longed as  a  cul-de-sac  between  the  terminal 
branches  of  the  preceding  ligament.  It  is  the 
distention  of  this  sac  which  causes  the  articular 
swellings  vulgarly  designated  "windgalls." 

Movements. — The  metacarpo-phalangeal  articu- 
lation permits  the  extension  and  flexion  of  the  digit, 
and  some  slight  lateral  motion  when  the  movable 
osseous  ray  is  carried  to  the  limits  of  flexion. 

In  the  Ox,  SJieep,  and  Goat,  this  articulation  consti- 
tutes a  double  hinge  which  resembles  the  simple  gin- 
glymus  of  monodactyles. 

They  have  three  intertesamoicl  ligaments :  two  lateral 
to  unite  the  large  sesamoids  of  each  digit,  and  a  median  i 
which  unites  the  internal  sesamoids.  The  inferior  sesa- 
moidean  ligamentous  apparatus  ia  far  from  showing  the  same 
de^ee  of  development  as  in  the  Horse ;  it  is  reduced  for 
each  diKit  to  four  small  bands,  which  remind  one  very 
much  of  the  deep  ligament  of  the  latter  animal,  as  it  hns 
been  described  by  Kigot:  two  lateral  bands  pass  direftly 
ti-om  the  sesamoids  to  the  upper  exti-eraity  of  the  first 
phalanx;  the  other  two,  situated  between  the  first  inter- 
cross and  are  confounded  with  the  latter  by  their  ex- 

terminated  i"  tlie  bone  of  the  cigot  or  n^^^^^^^^^  mtercbg.ta    space,  and  is 

The  anterior  or  capudar  Z*3am5  i^e  a   i    So  Sr?,,T  '^If  '^^"^ 
ligaments    The  Lspensori  ligL::!%^,ZlZS^' ^l^J^A  '^T^'l 
branches,  two  of  which  are  jr  ino.l  to  the  nortSi  t^nl       r    nifenorly  into  eiglit 
nng  through  which  the  two-'branches      ^^'^Z:^^ IZ:^^^^^ 


SECTION  OF  THE  INFERIOR 
ROW  OF  CARPAL  BONES, 
THE  METACARPAL,  AND  THE 
SUSPENSORY  LIGAMENT  OP 
THE  FETLOCK. 

Os  magnum ;  2,  Common 
posterior  ligament  of  the 
carpus;  3,  Stay,  or  band 
for  the  perforans  tendon ; 
4,  Suspensory  ligament  of 
the  fetlock ;  5,  Its  super- 
ficial layer;  6,  Its  deep 
fasciculus ;  7,  Principal 
metacarpal  bone. 
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pairs,  oxtc.Kl  to  (he  summits  of  tlio  Bosnmoids.    That  whicli  is  sent  to  each  external 
sesamoid  gives  off,  on  the  side  of  the  lirst  pl'^lanx  a  rcn.forcing  band  t^^^^^^^ 

pxtoiisoi-  of  the  diEit.    The  two  last,  prolound  and  median,  doscf ua 
1' 'S-  nto  the  intlrSe^lar  notch  of  the  iitacarpal  ijf- 

a  8int;lefascicuh.s;  afterwards,  they  pans  l^etvveen  the  two  i  t  rnal 
metacarpo-phalaugcal  ligaments  and  separate  troin  each  other  m 
passing  downwards  and  forwards  on  the  inner  side  of  the  trst 
plialanx,  to  join  the  proper  extensor  tendon  of  each  digit. 

In  the  Pin,  Dog,  and  Cat,  for  each  metacarpo-phalangeal  there 
is-  a  proper  synovial  membrane;  an  intersesamoid  ligament ;  au 
interior  sesamoid  ligament  composed  of  two  cross-bands ;  two  small 
lateral  sesamoid  ligaments ;  two  lateral  metacarpo-phalangeal  liga- 
ments, attached  interiorly  to  the  first  phalanx  and  the  sesamoids ; 
an  anterior  capsular  ligament,  in  the  centre  o   which  is  found  a 
small  bony  nucleus,  a  kind  of  anterior  sesamoid  over  vihich  glules 
one  of  the  branches  of  the  common  extensor  ot  the  digits-  | 
suspensory  ligament  is  replaced  by  real  palmar  interosseous  muscles 
(see^  the  Muscles  of  the  fore-foot).    Some  fibres  situated  between  he 
first  phalanges  of  the  great  digits  in  the  Pig,  remind  one  of  the 
superior  interdigital  ligament  of  the  Ox.  phalanx 
In  Man,  the  cavity  in  the  upper  extremity  of  t  e  first  phalanx 
is  completed  by  a  glenoid  ligament.    The  glenoid  ligaments  of  the 
our  Zt  digits  ar^  united  to  each  other  by  a  tranBve^se  ligament 
of  the  metacarpus.     The  articulations  are  consolidated  by  two 
Me?al  Kgamen'ts.    The  nietaearpo-phalangeal  artieulation^^^^^^^^ 
flexion  and  extension  movements  as  well  as  t^ose  of  abto=h^^^^ 
and  adduction  ;  but  the  latter  are  limited  by  the  lateral  bgameuts. 

7.  Articulation  of  the  First  with  the  Second  Phalanx,  or 

First  'irderphalangenl  Articulatioii. 
CPrevaration.-TiemoYe  the  extensor  tendon ;  throw  open  the 
metacarpo-phalangeal  sheath,  and  turn  dovni  the  flexor  tendons.) 

This  is  an  imperfect  liinge-joint. 
Articular  surfaces.— On  the  inferior  extremity  of  the 
first  plialanx,  there  are  two  lateral  condyles  separated  by  a 
groove.  On  the  superior  surface  of  tlie  second  phalanx,  there 
are  two  glenoid  cavities  and  an  antero-posterior  ndge. 
y„  The  latter  surface  is  completed  behind  by  a  glenmdal 

fihro-cartilage,  very  dense  and  thick,  which  also  acts  as 
a  ligament.     It  is  attached,  m  one  dii-ection,  to  the 
second  phalanx,  between  the  superior  articulai-  surface 
POSTERIOR  VIEW  OF      ,        j.-^^     g^.^^  sesamoid  which  margins  it  behiua , 
THE  METACARPo-  .   •     ^.^g^  j^to  the  fii'st  phalaux  by  means 

™4r-«r;-  S  S  fiteou:  Ws:  two  s.peri»,  -taace  fte 

GEAL  ARTicuLA-  inferior,  middle,  and  superficial  sesamoid  ligaments ,  two 
TICKS  ;      RIGHT  mi^tUe  and  two  inferior,  which  extend  to  the  sides  ot  tne 
inferior  extremity  of  the  first  phalanx.    This  fibro-car- 
1,  3,  Outer  and  inner  moulded,  in  front,  to  the  articular  surface  of  the 

Lt^:rSesr2',  W,  and  forms,  by  its  posterior  face,  a  gbding 

Sjt'lclrS^nent;  4  Suspensory  1^^^^^^^ 

flexor  tendons,  formed  by  tl-  1-  noi  1-e  of  th^^^^^^^^^^^^^  ^  ^^^^^^^ 

transverse,  and  "-^i^ilf  ^'S^'™''"*^  ^  '^l f '  J.  L  8,  Inferior  superficial  sesamoid 

fasciculus  of  the  middle  articulation;  10,  Section 

tendon. 
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surface  for  the  perforans  tendon  (Fig.  89,  5).  It  is  confounded,  laterally, 
■with  the  two  branches  of  the  perforatus,  and  receives  in  the  middle  of  its 
superior  border  the  insertion  of  the  inferior  superficial  sesamoid  ligament. 

Mode  of  union. — Two  lateral  ligaments,  to  which  are  added,  behind,  the 
fibro-cai-tilage  just  described,  and  in  front  the  tendon  Of  the  anterior 
extensor  of  the  phalanges.  These  ligaments  are  large  and  thick,  and  passing 
obliquely  downwards  and  backwards,  are  inserted,  superiorly,  into  the 
lateral  tubercles  on  the  inferior  extremity  of  the  first  phalanx.  They  are 
attached,  beneath,  to  the  sides  of  the  second  phalanx.  Their  most  inferior 
fibres  are  even  prolonged  below  that  point  to  reach  the  extremities  of  the 
navicular  bone,  and  constitute  the  posterior  lateral  ligaments  of  the  pedal 
articulation. 

Synovial  membrane.—  This  covers  the  tendon  of  the  anterior  extensor  of  the 
phalanges,  the  lateral  ligaments,  and  the  glenoid  fibro-cartilage.  Behind,  it 
forms  a  cul-de-sac  which  extends  between  the  latter  and  the  posterior  face  of 
the  fii-st  phalanx. 

Movements.  This  imperfect  hinge  is  the  seat  of  two  principal  movements: 
extension  and  flexion.    It  also  allows  the  second  phalanx  to  pivot  on  the  first 
and  permits  some  lateral  movements.  ' 

In  the  Ox,  Sheep,  and  Goat,  the  glenoid  fibro-cartilage  is  confounded  with  the  per- 
foratus tendon  and  is  only  attached  to  the  first  phalanx  by  two  lateral  bands.  The 
hp'^PP.,;^  T  comprises  two  fasciculi:  one,  very  short,  which  terminates  in 

SnW  f  ■■        ''''''^^Z^J^^J  long,  descending  to  the  internal  face  of  the  third 

ffthP  tvJ         T''V^^''^  also  prolonged  to  the  terminal  phalanx;  so 

L+to^  r  .  ei'phalangcal  articulations  of  each  digit  are  fixed  by  two  common 
lateral  ligaments  which  correspond  exactly,  by  their  position  and  inferior  attachments 
to  the  anterior  lateral  ligaments  of  the  pedal  joint  of  Solipeds  aiiacnraents, 
wl+wi.p®  p"^  fT^'^  Cat  the  glenoid  cartilage,  also  confounded  by  its  posterior  face 
with  tlie  perforatus  tendon,  only  adheres  to  the  first  phalanx  by  some  ce  lX  l  auds 

J'ptlTeiSt^Tfrslcrd.  ''''''''''  '^^''^^^'y  pl/aliuxKe 

iofo!°i*^^        J'-''''''     so"^ewhat  the  same  arrangement  as  in  Carnivora    The  extemal 

8.  Articulation  of  the  Second  Phalanx  with  the  Third,  Second  Interphalangeal 
Articulation,  or  Articulation  of  the  Foot 

thi  J^aSuo  ti  S  Jinr^^^*'  P^^^^-     «PP-^  *o  the 

■^rticular  surfaces.-Oa  the  inferior  face  of  the  second  phalanx  there  are 
two  lateral  condyles  and  a  median  groove.     On  the  smZinv  fJ.^?  T 

the  navLlr to  '■  %  r interosseous  one  which  joins 

^anterTo^and  posterl/  ^^^^^'^^  ^-tingui she'd  as 

fo-ed  of  very  short  fibres  which  are  ' 
■front,  into  the  p^sSLwTr^^^^^^^^^^  in 
Oigament  is  lined,  on  its  superior  suS  bv  tho  l^c^J^      ^  i"'^*"''"- 
ats  mferior  face  is  covered  ly  the  natll^steatr  '  ^"^^  «^ 

b.  Ant..or  lateral  ligaments. ^Ti^eso  are  tw^  thick,  short,  and  wide 
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Each  is'^^JS^osed  of  «l;»/we.n,osm»^^^^  'mS/g^  —  t  " 

tlie  pedal  bone,  the  student  is  reiuiB-i  t      ^  x  necessary 

Foot,  published  by  me  in  the  '  ^"'"S^^^/^^^^^^^^  and 
to  refer  here  to  the  ^^^^^^^^^^^^  covering  the  pos- 

interosseous  ligaments,  and  the  stiatiioim  nui  ^^i£^.ation,  which  has 

terior  face  of  this  sesamoid  :  a  C'^^^^^^^^^^^  Jnd  hipp^^^^^^ 

been  strangely  ovexdooked  by  ^W*^^^^^^^^^^  the  genesis  of  that 

thT-erior  foot^f  the  Horse 

-^SS^«-This  descend.  ^^^^Z^^:^^ 
navicular  to  the  pedal  bone  It  offeis  P^^^^^;^  ^-^^  ^  j^gt  the  two 
reaches  the  Post-o^^^^^^^^^^  rtt-tS  siler,  by  being  pi.longed 

th^t^  at^^^  ^^S^ 

I.  the  Skee,  are  found :  1,  An  ^ZZX^t^^^^^ 
the  third  phalaBX ;  2,  Two  anterior  J'^teial  ligame^^^  posterior  face  of  the 

Ihe  fl'st  phalanx  ;  3  Two  1-tei^l  P^^^^^  eLtic);  4  A  single 

second  phalanx  and  the  naYieulai  W^^  J         extremity  of  the  secon. 

anterior,  elastic  VfT""  ^  Arp  tli-d  between  the  insertion  of  the  common  exten^r 
T)halanx'  nnd  fixed  below  into  the  tliii^'.  between  lu  an  inferior  interdigita 

of  the  d  -its  and  that  of  the  internal  ^^^^^^^f  J^'^^^Ke  s^^^^^^  from  each  other  it  ■ 
W  nenMitnated  between  the  -^S-^f^^^^^^',',  eS  transversely  from  the 

one  navicular  bone  to  the  otuer,  auu  .^j^      adipose  cushion.         .  , 

interdigital  space.        upper  face  is  in  contacy^u  i         expanding,  is  almost 

"'in  the  Ol,  the  external  f^^^of  t^rnS^^^^  of  the  digit,  to  which  >t  .s 
entirely  covered  by  the  ong  branch  of  J  >e  Piq  '3  ^^^^^^^^  ^^^^^^  complicated  char.K-tor 
intimately  adhcren  The  mt(^.d,gital  h.ame^^  i,-,tercrossed  on  the  median  hue  nnd 
than  that  of  the  Sheep.    It  is  'o^mc  i  o   i  ^^.p^  the  perfor.ins  Umlon, 

d  vhled  at  its  extremities  into  two  •  f 'P''fl°c(l  to  the  outside  of  the  inferior 

?o  which  it  serves  as  a  [^^traimng  Imnd^ 

^^ar^^^Sfi-h^'i"^^ 


ARTICULATIONS  OF  THE  POSTEItlOR  LIMBS.  I59 

becoming  confounded  with  the  perforans  tendon,  the  plantar  cushion,  and  the  kera- 
togenous  membrane. 

In  the  Piq,  for  the  maintenance  of  the  second  interphalangeal  articulation  there 
are:  1,  Two  lateral  ligaments,  carried  from  the  lateral  faces  of  the  second  phalanx  to 
the  external  and  internal  faces  of  the  third;  2,  A  third  ligament,  exactly  resembling' one 
of  the  posterior  lateral  ligaments  of  the  pedal  articulation  of  the  Horse;  this  ligament 
descends  from  the  inferior  extremity  of  the  first  phalanx  to  the  internal  extremity  of  the 
navicular  bone.  Its  analogue  of  the  inner  side  appears  to  be  altogether  absent  ■  but 
in  the  large  digits  there  is  an  anterior  yellow  elastic  ligament  like  that  of  Euminan'ts. 

in  the  i»oflf,  the  two  last  phalanges  are  united  by  two  lateral  ligaments,  very  simply 
arranged  A  third  liganieut,  formed  of  elastic  tissue,  divided  into  two  lateral  portions, 
and  situated  in  front  of  the  articulation,  plays  the  part  of  a  spring,  which  mechanically 
produces  the  retraction  of  the  claw  when  the  flexor  muscles  cease  to  contract.  In  the 
oW  m,if'!  ^p  /r  i«,ye'Tftrang  ;  and  this  animal  also  exhibits  a  very  striking 

S  .  /■  1       articular  pulleys  by  which  the  two  phalanges  correspond:  an  arrange- 

W  aT?!i  ^"""'^'^  interphalangeal  articulation  of  the  Bog  and  Cat  is  also  distinguished 

nfeteTwIXn''nn^fir''°°':-^^  ^^'"""^"^  ^"''^'^''^  °f        ^^^'^  phalanx  I  ctn- 

thiSer^  t£  fi  1  analogous  to  that  of  the  first  articuktion,  but  much 

tnicjser     liiis  libro-cartilage  (see  Muscles  of  the  hand)  is  fixed  into  tbV  i^nsfo,.;^^ 
projection  of  the  third  phalanx,  and  serves,  by  its  inferior  face,  as  a  pulley 
fnZi'anhnat''  P-J-tion  just  naLd,  plays  the  part  of  fheTavSX' bCe' 

r^2^^  interphalangeal  articulations  of  Man  are  formed  on  the  same  plan  as  tbP 
lT~?r^  f articulations.  They  are  consolidated  by  a  glenmd  and  kite  al 
hgaments,  and  possess  only  the  two  movements    flexion  and  extension 

Abticle  v.— Aetiouiations  of  the  P08TER10E  Limbs. 
1.  Articulations  of  the  Pelvis. 

forced  by  fte  eo«.    B  Slg^o  fta'a  LLm 

the  c^.„,  tie     fir„sr.  r:  ^l*"^ 

sacro-iscJiiaiic.  ^   ^^^r .  mo  sacral,  inferior  ilio-sacral,  and  the 

extremities  to  the  imprints  aS  ?L  5  •  ^.^^^  ^^^''^''^^^^  tl^eii- 

moiety  of  this  ligament  i^^rovere^it e  ?,«nf     '"^  inferior 
posterior  half  is  much  strongeir L  Hdtn  bT;tT  ^^^'^^'^  ^^^^'^^^^ 
o^ent  to  the  ilio-spinalis  (long^skus  dtsi)  mns^k  ^^^^^ 
.     6.  Superior   iho-sacral   liaament     A   A,"  i        t  "  1 

nsing  from  the  internal  angK  the  Hitm  Y^^  ^"^^''^^  ^l^^^l^' 

the  sacral  spine,  where  its  fibiP«  nV.  i  ""f  backwards  to  be  fixed 
spinous  dorso-lumbar  %ament  "  ^^^^^^^'l^d  with  those  of  the  snpei^ 

c.  Inferior  ilio-sacral  liqnment  ~Th;<=  „ 
nembranous  band,  formed  of  parallel  fi  wl       "'•^^"^  i-esistmg,  triangular 
md  backwards.    It  is  attacSd^y  ts  antlxC;^?  """^^'T^^  downfvaSs 
^    ■  It  represents  the  interosseous  sacr! ^Jr        ]  7    ^'°'  "W^'^r  half  of 

■ponds  to  the  anterior  sacroHli::]^::^'"'  '^^^  ii'ferior  half  corro 
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the  ischiatic  border  and  the  internal  angle  of  the  ilium,  in  becoming 
conWed  with  the  preceding  ligament.    Its  -  ^^Sed^^^^^^^^^^ 
into  the  ruceod  lip  which  borders  the  sacrum  laterally.    Its  posteiior  Doiaei 
^united  io  thtaponeurosi  eovermg  the  coccygeal  muscles,  and  its  externa 
face  is  in  contac  with  the  principal  gluteal  and  the  long  vastus  muscles ; 
Se  the  internal  correspond  to  the  lateral  B-o-coccygeal^m^^^^^^^^ 

,1  Sacro-sciatic  or  iscMatic  lujament  (Fig.  90,  2).— ilns  is  a  vast  mcui 
bran;ure™tn  situated  on  the  side  of  the  pelvis,  between  the  sacrmu 
t?the  coT  and  serves  more  as  a  means  for  inclosing  this  portion  of  tho 
^Sv  c  cav^Y  than  to  assure  the  solidity  of  the  sacro-iliac  articulation.  It 
W  is  irrSularly  quadrilateral,  and  permits  its  circumference  to  be  divided 
fXfSir  boSs :  a  superior,  attached  to  the  rugged  lateral  ridge  of  the 
sacrum  an  inferior,  fiid  to  the  supercotyloid  ridge,  as  well  as  the  ischial 
sacium    an  inieiio  i       ^       -.^^^  between  these  two  m- 

t:Ss  U  th^^B^^^^^  notch,  the  opening  by  which  the  internal 

oht  Sr  and  leave  the  pelvis ;  an  anterior,  imperfectly 

its  along  iiT  the  great  ischiatic  notch,  circumscribes  the  opemng 

^  ?kd 

"""S^rriai   ».«.!,m„.-This  lines  tl,o  sacro-iliac  ligament,  W  only 

which  all  the  -P»l-"/°*  —  oppose 
.    limbs  oonrerge,  they  do  not  ofler  m"™  moTOmenl.    So  that  they 

the  integral  transmission  ft  'l'«3''»"'fy°'Xata  surfaces;  and  the 
permit  oily  «  very  restricted  sMmg  f  *o  'al^^^^^^^^^  snrl  ^ 

trpr^S— S'tSeE  Wd  ..e  incessantiy 

eSrd  if  thV  were  fixed  »  il'rrlrSrH.s,^^ 

t„„ti^-=to-rorj^^^^^^ 

JiialMS  hf an't^itrSiJge        hnndles  of  periphen. 

fi^^^^-         ••,      •      T^w  ■fiv^>^  +n  the  small  rutfged  eminences  which  cover 
The  cartilage  IS  ohdl^^^^^^  like  the  sutnral 

rrtif^S:^  ttrnlll  —  m  age.  In  adidt  Solipeds  the  coxa.  «. 
always  fused  with  each  other.    _  fvanverselv  from  one  bone  to 

thettr''lt:trSJXt.^?yt  o/the  inferior  fa.  are 

t::'^^^^^'^''^''^r^.^^^^  and  depend 

sole^%rrrstr:it;''ol  t^'Sl^reor ca.il.ge.  They  cca.  *r 

°t:t:«  ot  the  .«e  c,„  very  .,0.,,  in  ,„c...-.  .      r..  ...  P-. 

Ox,  Sheep,  and  Gont  species. 
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2.  Coxo-femoral  Articulation. 

(^Preparation. — Eemove  the  muscles  surrounding  the  articulation.  To  view  tho 
interior,  divide  the  capsular  ligament  by  a  circular  incision.) 

This  is  an  enarthrosis,  formed,  by  the  reception  of  the  head  of  the 
femur  into  the  cotyloid  cavity  of  the  coxa. 

Articular  surfaces. — As  already  shown,  the  cotyloid  cavity  represents 
the  segment  of  a  hollow  sphere,  deeply  notched  on  the  inner  side,  and 

Fig.  90, 


SACRO-ILIAC  AND  COXO-I.'EMORAL  ARTICDLATIONS,  WITH  THE  SMALL  DEEP 
MUSCLES  SURROUNDING  THE  LATTER. 

1,  Sacro-iliac  ligament;  2,  Sacro-ischiatic  ligament ;  3,  Great  ischiatic  notch  -  4 
Anterior  portion  of  the  capsular  ligament  of  the  coxo-femoral  articulation  •  5' 
Internal  band  of  cotyloid  ligament ;  6,  Coxo-femoral  ligament ;  7,  Pubio-femoral 
ligament;  8,  Its  insertion  into  the  femur;  9,  Small  gluteal  muscle;  10,  Orio-in 
of  the  straight  anterior  muscle  of  the  thigh  (rectus);' 11,  Anterior  thin' muscle 
(rectus  parvus);  12,  Pyramidal  muscle  of  the  pelvis;  13,  External  obturator 
muscle;  14,  Square  crural  muscle  (quadratus  femoris);  15,  Inferior  sacro- 
coccygeal muscle. 

provided  at  the  bottom  with  a  wide  depression,  the  internal  moiety  of  which 
is  destined  for  the  insertion  of  one  of  the  interosseous  ligaments,  while  the 
external  half  plays  the  part  of  a  synovial  fossa.  This  depression  is  not 
covered  by  cartilage,  and  communicates  by  the  internal  notch  with  the 
:'infenor  furrow  on  the  pubis.  The  lip  of  the  cotyloid  cavity  is  covered  bv 
I  a  complementary  fibro-cartilage— the  cotyloid  ligament.  This  fibro-cartila^e 
IS  not  interrupted  at  the  notch  just  mentioned,  but  passes  over  it  formintr°n 
remarkable  band  (Fig.  90,  5)  that  converts  it  into  a  foramen,  through  wlnVh 
■pass  the  pubio-  or  ilio-femoral  ligament  and  the  vessels  of  the  articulation. 

At 
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Fixed  by  its  adhcveiit  border  to  tlio  margin  of  tbc  cotyloid  cavity  tins 
ligament  is  lined  by  synovial  membrane  on  its  faccB  and  free  border.    It  u 

thickest  in  front  and  within.  i     ;i  +i  „<■  u  • 

With  regard  to  the  head  of  the  femur,  it  ^^1ll  be  remembered  that  it  .k 

exactly  moulded  to  the  cavity,  and,  like  it,  is  excavated  by  a  rugged  fos.a 

wHch  is  entirely  occupied  by  the  insertion  of  the  mterarticular  Lgaments. 
Me  o/-  ™n.-This  joint  is  maintained  by  a  peripheral  capsule,  an. 

by  tvvo  intcrarticular  bands  constituting  the  coxo-femoral  and  pubio  temoral 

Capsular  ligament  (Fig  90,  4).-This  is  a  membranous  ^,  like  tluct 
of  the  scapulo-huieral  articulation,  embracing  the  head  of  the  femur  by  its 
Lferior  opening,  and  attached  by  its  opposite  aperture  to  the  margin  ot  the 
cotyloid  Lvit/and  its  protecting  fibro-cartilage     This  ligament  is  com 
posed  of  inteJcrossed  fibres,  and  is  strengthened  m  front  by  an  oblique 
foscicnlus  which  descends  to  the  body  of  the  femur,  along  with  the  anterior 
tWn  muscle,  near  which  it  is  fixed.   Its  internal  face  is  covered  by  the  articular 
synovial  mUrane,  and  its  external  face  is  in  contact,  through  the  medium 
of  Sinose  cushions,  with:  in  front,  the  anterior  thm  muscle  (mtreus)  and 
1  tSt  mi;scle  [rectus)  of  the  thigh  ;  behind,  to  the  gemini,  the  interna 
Situttof  and  the  pyramiial  muscles;  outwards  and  upwards,  to  the  smaU 
gluteal  muscle  ;  within  and  below,  to  the  f^^'-^^l.f^^^^''-      .  ^^-^^ 

h  Coxo-femoral  ligament  (hgamentum  teres,  Fig.  90,  6).— A  t^^cli  ana 
short  funicli  of  a  triaigular  shape,  deeply  situated  between  the  two  bony 
See  which  it  cannot,  notwithstanding  its  shortness,  maintain  exactly  m 
contct  without  the  othei^  muscular  or  ligamentous  structures  enveloping  the 
'rttulatlon.  Its  upper  insertion  occupies  the  internal  moiety  of  the  bottom 
of  the  cotyloid  cavity;  and  its  inferior  extremity  is  confounded  with  the 
^ubtfemoS  ligamen^^^^  being  fixed  with  it  into  the  rough  fossa  m  the  head 
nfthef-mur     It  is  enveloped  by  the  synovial  membrane. 

c  PMo'femoral  ligamlnt  (Fig.  90,  7,  8).-This  hgamen  ,  longer  and 

"  JXti-^^^^^^  is  very  extensive;  it  lines  the 

intefSl  fo ce^f  Thrc"  psular  and  cotyloid  ligaments,  and  is  reflected  o  tb 
in  c  articular  ligaments  to  form  around  them  a  serous  vagmal  coymg^^^^^^ 
Sfeien  prolonged  into  the  synovial  fossa  occupying  the  centre  of  the  cotyloid 

''^'''S'  The  roxo-femoral  articulation  is  one  of  the  joints  which  is 

need  no  particular  consideration. 

of  tlic  pubio-fcmoral  hKnmcnt;  .s'  t'>'^*  "  fonicnt  are  much  more  extensive;  an.  it  is 
limited  in  SoUpcds  by  t^Vin"nuostiou  ^difei  S^^^  the  facility  with  which  the  larger 
the  absence  of  tlie  'f  ^^^^  i^ervyB  a  n  K-nown  as  a  "cow's  kick." 

Ruminiinis  nro  enabled  to  stiiRe  biciew.ijs, 
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In  Man,  the  head  of  the  feniuv  is  move  detaclied  than  in  the  domesticated  animals,  and 
the  cotyloid  cavity,  enoiiclcd  by  the  cotyloid  ligament,  is  deeper.  The  femur  is  united 
to  the  coxa  :  1,  By  a  capsular  ligament;  2,  By  a  triangular  ligament,  fixed  above,  to  the 
cotyloid  ligament  at  the  notch,  and  below,  into  the  depression  in  the  head  of  the  femur. 
1  Also,  as  the  brothers  Weber  have  shown,  the  atmospheric  pressure  is  a  powerful  adjunct 
to  these  means  of  union. 

The  coxo-femoral  articulation  of  Man  permits  more  extensive  movements  than  that  of 
animals,  and  especially  abduction  and  adduction,  which  can  be  carried  to  90  degrees. 


3.  Femoro-tibial  Articulation.^ 

{PreparaHon. — Eemove  the  soft  parts  surrounding  the  articulation,  taking  care  not  to 
wound  the  synovial  membrane.  To  expose  the  crucial  ligaments,  make  an  antero- 
posterior verliical  section  of  the  femm-  in  such  a  way  as  to  separate  the  condyles.) 

This  is  the  most  complicated  joint  in  the  body,  and  is  formed  by  the 
imion  of  the  femur  with  two  of  the  thigh  bones — the  tibia  and  j)atella.  It 
represents  an  imperfect  hinge-joint. 

Articular  surfaces. — To  form  this  articulation,  the  femur  opposes  its  two 
condyles  to  the  wide,  convex,  and  undulated  facets  on  the  superior  face  of 
the  lateral  tuberosities  of  the  tibia,  and  its  articular  pulley  to  the  posterior 
face  of  the  patella. 

The  femoral  faces  have  already  been  described  in  detail  at  page  98  ;  but 
it  may  be  repeated  that  the  two  condyles,  placed  side  by  side,  are  elongated 
in  an  antero-posterior  direction,  and  are  separated  by  a  non-articular  notch 
called  the  intei-condyloid ;  also,  that  the  femoral  trochlea  situated  in  front 
'of  these  two  condyles  appears  to  continue  the  preceding  notch,  and  that  its 
internal  border  is  much  more  elevated  than  the  external ;  an  arrangement 
which  explains  why  it  is  so  difficult,  if  not  impossible,  for  the  patella  to  be 
dislocated  inwards. 

_  The  tibial  facets  ascend  on  each  side  to  the  lateral  faces  of  the  tibial 
spine.  They  are  separated  from  one  another  by  the  antero-posterior  groove 
cut  on  the  summit  of  that  bone,  and  by  the  fossae  of  insertion  situated  at  its 
base  before  and  behind.  The  external  facet,  wider  than  the  internal,  is 
devoted  in  part  to  the  gliding  of  the  originating  tendon  of  the  popliteal 
muscle.  (See  page  100.) 

The  jjatellar  surface,  moulded  on  the  femoral  pulley,  fits  it  in  an  imper- 
fect manner.  It  is  bordered,  outwardly,  by  a  small  fibro-cartilaginous  ring, 
which  is  united  to  the  fibrous  capsule  of  the  femoro-patellar  articulation 
(Fig  92,  1).  Inwardly,  it  is  completed  by  the  insertion  of  the  internal 
patellar  ligament,  to  be  noticed  immediately, 

Interarticular  meniscii  {semilunar  fibro-cartilages)  — (Figs.  91,  No.  1  2 
,  4 ;  and  92,  5,  6,  7,  8).— By  this  designation  is  known  the'  two  fibro- 
cartilages  interposed  between  the  condyles  of  the  femur  and  the  tibial  facets 
to  assure  their  coaptation.  They  are  crescent-shaped  bodies,  and  present ' 
an  internal,  concave,  thin  and  sharp  border,  embracing  the  tibial  spine ;  an 
external  thick,  and  convex  border  ;  a  superior  face,  excavated  and  moulded  to 
one  of  the  condyles;  an  inferior  face,  nearly  plane,  gliding  on  the  tibia;  and 
two  extremities  terminated  by  ligaments,  and  fixed  to  the  bones  in  apposition. 
Ihe  articular  surfaces  are  not  entirely  separated  throughout  their  extent  by 

artiluSte?'it  wTb%'^"  nS^^'^r  u-i""'"*  "IV'^''-  '^'^  "^''^         ^"d  that  wliich 

articulates  it  with  the  patella.    Following  tlio  example  of  iuithropotomists,  it  has  no 
been  deemed  necessary  to  describe  a  femoro-patelli,-  articulation  distinct  from  Ihe 
femorn-tibial,  properly  so  railed.    This  innovat  on  appears  to  bo  iust  fir d  bv  WT.^I 
munity  of  the  principal  articular  bands  which  bind  thesl  two  ouitg  and  bv  the  r^Ll  i" 
dependence  of  their  movements.  '        ^  reciprocal 
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these  complementary  meniecii,  for  the  tibial  spine  rubs  directly  against  tlio 
inner  sides  of  the  femoral  condyles.  Tlie  internal  sermlunar  fihro-cartila(j,', 
the  widest  and  thiclcest,  is  inserted  by  its  anterior  extremity  mto  one  oi  th.. 
excftYations  situated  in  front  of  the  spine;  its  posterior  extremity  is  attached 
in  the  fossa  behind  that  eminence.  The  external  semilunar  fihro-cartiUige  js 
fixed  in  front,  near  the  anterior  insertion  of  the  opposite  fibro-cartilage  : 
its  posterior  extremity  gives  origin  to  two  slips  or  cords,  one  superior  tin 
other  inferior.  The  first,  the  strongest  and  longest,  terminates  m  the  losna 
near  the  posterior  extremity  of  the  intercondyloid  notch.  The  second  thin 
and  flat,  is  inserted  on  the  posterior  outline  of  the  external  tibial  facet. 


Fig.  91. 


No.  1. 


No.  2. 


FEJIORO-TIBIAL  ARTICULATION. 

No  1   Posterior  face  :  the  posterior  ligament  has  been  removed  -1,  External  menis- 
;us^  2  Fibrous  fasciculi  fixing  it  to  the  femur;  3,  F  brous  fascia  ^^■h.ch  attache 
H  to  the  po  terior  contour  of  the  tibial  surface;  4,  Internal  meniscus;  o,  Tibial 
inserSn^of  the  posterior  crucial  ligament;   6,  External  lateral  ligament; 

No'l^EftiSrfLJ^Xtternal  condyle  of  the  femur  and  the  meniscus  have  been 
"emoveS  to  si  "  the  crucial  ligamenti-1,  Anterior  crucial  ligamen  ;  2,  Postenor 
ditto  3  Fibular  insertion  of  the  external  lateral  ligament ;  4,  Anterior  patellai 
fiSm^nts-A,  Internal  meniscus;  B,  Anterior  insertion  of  the  external  memscus; 
C  Passage  for  the  tendinous  cord  common  to  the  flexor  of  the  metatarsus  and  he 
aktS  extensor  of  the  phalanges;  D,  Anterior  and  superior  tuberosity  of  the 
tibia ;  E,  Tibial  crest. 

TbP  Pxternal  border  of  this  meniscus  is  separated  from  the  external  lateral 
l^:^^ijilTtZAon  of  the  popliteus  muscle,  and  acts,  with  regard  to  this 

''''todTo}u:S^^l^el..n.U  which  bind  this  conn^H-ted ar^^^^^^^^^^^ 
.ery  niunions    They  will  1.  — -^^SSl^niil^  ^^SX 
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witli  the  duty  of  transmitting  to  tlie  leg  the  action  of  the  muscles  which  are 
.attached  to  the  patella.  They  are  distinguished  according  to  their  position, 
las  external,  internal,  and  middle.  (Fig.  92,  2,  3,  4.) 

a.  The  external  patellar  ligament,  the  largest  and  most  jiowerful,  is  a 
'flattened  band,  attached,  by  its  lower  extremity,  to  the  culminating  point  of 
the  anterior  tuberosity  of  the  tibia.  Its  upper  extremity  is  tixed  to  the 
.  anterior  face  of  the  patella,  and  is  confounded  with  the  patellar  insertion  o  i 
the  long  vastus  muscle.  It  is  joined  to  the  internal  ligament  by  a  very 
resisting  aponeurotic  expansion,  a  dependency  of  the  fascia  lata. 

h.  The  internal  patellar  ligament  also  forms  a  flattened  band,  longer,  but 
not  so  wide  or  thiols  as  the  preceding.  Its  inferior  extremity  is  attached  to 
the  inner  side  of  the  anterior  tuberosity  of  the  tibia.  Its  superior  extremity 
becomes  much  thickened  and  fibro-cartilaginous,  and  is  inserted  into  a 
prominence  inside  the  patella.  This  fibro-cartilaginous  portion  (Fig.  92,  3') 
of  the  ligament  glides  on  the  internal  border  of  the  femoral  trochlea,  and 
may  justly  be  considered  as  a  complementary  apparatus  of  the  patellar 
sm-face.  The  ligament,  joined  to  the  preceding  by  the  fibrous  fascia  already 
mentioned,  is  mixed  up,  inwardly,  with  the  aponeurosis  of  the  "adductor 
muscles  of  the  leg, 

c.  The  middle  patellar  ligament  is  a  round  cord,  situated,  as  its  name 
indicates,  between  the  other  two,  concealed  beneath  the  ajjoneurosis  which 
unites  these,  aud  in  the  middle  of  the  adipose  tissue  protecting  the  synovial 
capsules  in  front.  It  leaves  the  anterior  face  of  the  patella,  and  descends 
vertically  to  the  tibia,  to  be  lodged  in  the  fossa  in  the  middle  of  the  anterior 
tuberosity,  where  a  small  synovial  bursa  facilitates  its  movements. 
Its  inferior  extremity  is  inserted  into  the  most  declivitous  part  of  this 
excavation. 

B.  Ligaments  icJiicli  attach  the  thigh  and  leg  bones. — These  are  six  in 
number :  ] ,  A  femoro-patellar  capsule  maintaining  the  patella  ao-ainst  the 
femoral  trochlea  ;  2,  Five  femoro-tibial  ligaments,  as  follows :  two  lateral 
two  external  and  internal;  a  posterior;  and  two  interarticular,  distino-uished 
with  reference  to  their  inferior  insertion  into  anterior  and  posterior.  ° 

a.  The  femoro-patellar  capsule  is  a  membranous  expansion  which  covers 
above  and  laterally,  the  superior  synovial  membrane.  This  capsule  is 
attached  by  its  borders  around  the  femoral  trochlea  and  the  periphery  of  the 
patellar  surface.  It  is  extremely  thin  in  its  superior  part ;  but  laterally  it 
iS  thicker,  and  constitutes  two  wide  fibrous  fasciculi  which  bind  the  patella 
to  the  eccentric  sides  of  the  two  condyles,  and  is  described  in  several  works 
is  two  special  ligaments.  Its  external  face  is  covered  by  the  insertion  of 
;he  long  vastus  and  the  crural  triceps. 

b.  The  lateral  ligaments  are  two  ribbon-shaped  cords  situated  at  the 
?xtremitius  of  the  transversal  axis  of  the  articulation,  more  behind  than 
jetore  ;  they  are  relaxed  during  flexion,  and  very  tense  in  extension 

^  The  external,  the  shortest  aud  strongest,  proceeds  from  one  of  the  hollow 
acets  on  the  external  condyle  of  the  femur,  aud  is  inserted  into  the  head  of 
;he  fibula  by  its  inferior  extremity,  after  gliding  over  the  external  tuberosity 
)t  the  tibia  by  means  of  a  special  synovial  bursa.  It  is  covered  by  the 
;i-urai  or  tibial  aponeurosis,  and  covers  the  tendon  of  the  popliteus  from 
-vhicli  It  IS  sometimes  separated  by  a  vesicular  synovial  membrane 

The  internal  is  attached,  superiorly,  to  the  eminence  of  insertion  fh-,t 
mrmounts  the  eccentric  face  of  the  internal  condyle,  and  descends  verticallv 
0  the  tibia  gliding  over  the  margin  of  its  articular  surface  by  means  of  a 
mall  facet  covered  with  cartilage,  aud  a  cul-de-sac  prolongation  of  he 
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internal  synovial  membrane.  It  is  fixed  by  its  inferior  extremity  to  the 
imprints  which  cover  tlie  internal  tibial  tuberosity.  _   vf„ol,; mi- 

lts fibres  are  disposed  in  two  layers,  which  slightly 
those  passing  downwards  and  forwards  adhere  to  the  border  ^^^^^^^ 
meniscns.    Covered  by  the  aponeurosis  of  the  adductor  mnscles  of  the  leg, 
this  licramcnt  adheres  by  its  deep  face  to  the  internal  meniscus, 
tins  ligament^  .    %ame.«  belLgs  to  the  class  of  membranous  or  capsular 
lisametrs     It  is  fonned  of  two  aponeurotic  lamina,  separated  supenorly, 
bT  co-founded  inferiorly.    The  superficial  lamina  is  composed  of  stnmg, 
inter^^^^^         fasciculi,  perforated  with  vascular  openings.    It  is  fixed, 
SorVo  Se  posterior  face  of  the  femur,  below  the  external  gastrocnemius 
muscle      The  deep  lamina  envelopes,  like  a  cap,  the  femoral  condyles. 
After  becoming  united,  these  two  lamina  are  attached  to  the  posterior  lace 
of  the  tSr  dose  to  the  superior  articular  face  of  that  bone    Its  external 
?ace  's  i^  contact  with  the  popliteal  vessels  and  the  external  gastroe^^^^^^^^ 
muscle.    Its  internal  face  is  covered  thi-oughout  nearly  the  whole  of  its  extent 
tj  L  lateral  synovial  membranes,  embraces  the  condyles  of  the^ /^-^^^^^^^^ 
adheres  to  the  posterior  crucial  ligament,  as  well  as  to  the  mterarticulai 

""f  The  interosseous  ligaments  are  two  funicular  W«  lodged  in  the  int^^^^ 
rondvloid  notch.  They  are  more  commonly  designated  crwciaZ  ligaments, 
i:^l;phT^voss  each  other  at  their  middle  part,  like  the  letter  X. 

^^%hl'lnterior  oblique  downwards  and  forwards,  is  attached  by  its  superior 
.vtrlnitrto  the  bottom  of  the  intercondyloid  notch,  and  inwardly  to  the 
exteS  con^^^^^^^  I tsTnferior  extremity  is  fixed  in  the  gi-oove  on  the  s^t 
S  the  tibTl  supine.    The  fibres  entering  into  its  formation  are  not  parallel, 

'^^Kwtl^^^^^^^^^  and  oblique  in  the  opposite 

two  femoro-tibial  ^y-jl^membra^^^^^  l^fbe  notc^^' Ich  separati  them, 
articulation  lu  ft'^'iVf  commimicate  iith  it.  The 

and  if  not  always,  f  ^^^f  ^f^f^S^  pLlla  by  a  considerable  mass 
S^S^::rC::^SS  t»  ^to  thl  intercoWoia  notch,  at  the 

opposite  movements  of -^t^Sr^cf  rsTumvLents  being 

rpl^^ou^;Ueradu^— 
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tliej'  will  not  be  detailed  here ;  but  some  remarks  will  be  made  with  regard 
to  the  displacement  the  fibro-cartilages  undergo  when  tlie  articulation  is  in 
motion. 

During  _^ea;/o»  and  extension,  these  bodies,  fixed  on  the  tibial  facets,  whirh 
they  transform  into  glenoid  cavities, 
move  with  them  on  the  condyles  of  the 
femur,  from  before  to  behind ,  or  behind 
to  before,  according  to  the  movement 
executed.  But  at  the  same  time  they 
also  glide  in  an  inverse  direction,  and 
to  a  very  appreciable  degree,  on  the 
superior  extremity  of  the  tibia.  There- 
fore, during  flexion,  they  pass  from 
behind  forward  on  this  extremity,  and 
are  drawn  backwards  during  exten- 
sion. 

In  rotation,  which  may  take  place 
from  within  to  without,  or  from  with- 
out to  within,  the  movement  is  pro- 
duced not  only  by  the  pivoting  of  the 
condyles  in  their  glenoid  cavities,  but 
also  by  a  sensible  displacement  of  the 
meniscii  on  the  tibial  surfaces. 

In  the  Log  and  Cai,  the  meniscii  are 
joined  together  near  their  iiiiterior  insertion 
by  a  transverse  fibrous  band.  There  is  only 
one  patellar  ligament,  nnd  the  posterior  liga- 
ment shows  ill  its  thickness  two  small  sesa- 
moid bones  against  ^Yhich  the  condyles  of 
the  femur  play  inwardly,  aud  which  give 
attachment,  outwardly,  to  the  originaiing 
branches  of  the  external  gastrocnemius  mus- 
cle. There  is  no  femoro-patcllar  capsule,  and 
only  one  synovial  membrane  for  the  whole 
articulation. 

In  the  Pig  and  Sheep,  there  is  also  only 
one  ligament  and  one  synovial  caj^sule. 


4.  Tihio-jihular  Articulation. 

This  articulation  represents  a  small 
planiform  diarthrosis,  whose  move- 
ments are  very  limited  and  obscure. 
It  is  formed  by  the  union  of  the  irre- 
gular diarthrodial  facet  which  occupies 
the  internal  face  of  the  head  of  the 
fibula,  with  the  analogous  facet  on  the 
external  superior  tuberosity  of  the 
tibia.  Short  and  strong  interosseous 
or  peripheral  fibres  envelop  these 
facets  on  every  side,  and  maintain  them 
firmly  in  contact. 

The  fibula  is  also  attached  to  the  tibia : 


LIGAMENTS  ATTACHING  THE  THREE  BONES 
OF  THE  LEG. 

No.  1.  Posterior  face. — No.  2.  Anterior  face. 
— 1,  Complementary  fibro-cartilagiuous 
pad  of  the  patellar  surface;  2,  External 
])atellar  ligament;  2',  lu.sertion  of  the  long 
vastus  into  this  ligament ;  3,  Internal 
patellar  ligament ;  3',  Its  upper  insertion 
transformed  into  a  complementary  appa- 
ratus of  tlie  patellar  surface;  4,  Middle 
patellar  ligament ;  5,  External  meniscus 
of  the  tibia;  6,  Its  branch  of  insertion 
into  the  femur  cut  off  at  its  origin :  7,  Its 
posterior  tibial  insertion  ;  8,  External  me- 
niscus ;  9,  Insertion  of  the  anterior  crucial 
ligament  into  the  fossa  of  the  tibial  spine; 
10,  Tibial  insertion  of  the  posterior  crucial 
ligament;  11,  Inferior  insertion  of  the  ex- 
ternal f'emoro-tibial  ligament;  12,  13,  14, 
Tibio-fibular  ligaments. — A,  Tibial  arch  ; 
D,  Surface  of  insertion  of  the  popliteus 
muscle ;  c,  Surface  of  insertion  for  the 
jjerforans  muscle. 


1,  Above,  by  two  small  liga- 
mentous fasciculi  crossed  like  the  letter  X,  which  form  the  superior  part  of 
the  great  arch  through  which  pass  the  anterior  tibial  artery  and  vein  (Fi<T. 
92,  12)  ;  2,  In  the  middle,  by  a  kind  of  aponeurotic  membrane,  whose  width 
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diminishes  from  above  to  bek)vv,  like  that  of  the  space  it  fills  (Fig.  92,  13)  ; 
3,  Below,  by  a  ligamentous  cord  (Fig.  92,  14)  which  prolongs  the  fibula  to 
tho  external  txiberosity  of  tho  inferior  extremity  of  the  tibia,  where  this  cord  J 
bifurcates,  and  is  united  to  the  two  external  lateral  ligaments  of  the  tibio-  - 
tarsal  articulation ." — Bigot. 

In  the  03!,  Sheep,  and  Goaf,  the  fibula  being  replaced  by  a  ligament,  there  is  no 
proper  tibio-fibuliir  articulation.  ,   j.  a.,  .  j. 

In  the  Dog  and  Cat,  the  two  principal  bones  of  the  log  are  uiuted  at  tlieir  extremities 

and^muiaie  pai  ^j^^^^     extremity,  by  means  of  a  small  arthrodial  arliculatiou,  analogous 
to  that  of  the  Horse,  and,  like  it,  provided  with  a  particular  synovial  bursa ; 

2  At  their  inferior  extremity,  by  means  of  a  second  arthrodial  articulation,  whose 
action  is  facilitated  by  a  prolongation  of  tlie  tibio-tarsal  synovial  membrane ; 

3  By  their  middle  part,  through  the  interposition,  between  the  two  bones,  ot  an 
inteiosseous  ligament,  which  is  wide  and  membranous  in  its  upper  two-thirds,  and  lormed 
of  extremely  short  and  strong  fibres  at  its  lower  third.  v.      t  i 

In  the  Piq,  the  arrangement  is  somewhat  the  same  as  m  Carnivora.  It  may  benoteu, 
however,  that  the  facet  of  the  upper  extremity  of  the  fibula  is  joined  to  the  tibia  by  a 
small  interosseous  ligament,  and  that  the  articulation  which  results  should  be  looked 
upon  as  a  small  amphiarthrosis.  ,    , .  •        i  ■„f„>:„. 

In  Man,  as  in  the  Dog  there  are  tvfo peroneo-tibial  artlirodtm:  a  superior  and  interior. 

5.  Articulations  of  tie  Tarsus  or  EocJc. 
(Preparation.— RemoYB  the  tendons  from  around  the  articulation,  and  incise,  layer 
after  layer,  the  superficial  fibres  of  the  lateral  ligaments.) 

These  comprise:  1,  The  tibio-tarsal  articulation;  2,  The  articulation  of 
the  first  row  of  bones-the  astragalus  and  calcis  ;  3  Those  which  u^ite  the 
bones  of  the  lower  row;  4,  The  articulation  of  the  two  rows  with  each 
other  -  5  The  tarso-metatarsal  articulation.  The  first  is  a  perfect  gin  gly- 
moid  'and  the  only  joint  really  movable  ;  all  the  others  are  arthrodial  and 
Teh  action  is  so  i-estricted  that  they  appear  to  be  condemned  to  a  mos 
absolute  immobility.  This  intimate  union  of  the  tarsal  and  metatarsal 
bones  is  evidently  chiefly  intended  to  guarantee  precision  m  the  movements 
of  the  tibio-tarsal  articulation.  •  +v„ 

TiBio-TAKSAL  Articulation.-Two  bones  alone  concur  m  the  formation 
of  this  angular  ginglymoid  joint  :  these  are  the  tibia  and  astragalus. 

lltiJar  s^fa!el-tov  the  tibia  :  1,  The  two  deep  grooves  oblique 
forwards  and  outwards,  channeled  in  the  inferior  extremity  of  the  bone  j. 
The  salient  tenon  which  separates  these  grooves,  and  on  which  there  is  often 
a  small  synovial  fossette.-For  the  astragalus,  the  pulley  occupying  its 

'"7iir?even^figaments  bind  these  articulations:  two  external 
literal  three  internal  lateral,  an  anterior  and  a  posterior 

a  lateral  ligamenis.-These  are  distinguished,  according  to  their 

relative  position,  into  superficial  and  deep^_ 

The  external  superficial  ligament  (Figs.  93,  2;  94,   2),  is  a  thick 

•    1  1  i\<.H.LnA  in  its  inferior  half.    It  commences  above  on  the 

funicular  oord  flatted  in  ^^^^^  m  eiio  ^^.^^.^^  ^^^^^  tube- 

''^':fn  o  two  t^-ts   from  thence  it  descends  almost  vertically,  tixmg  itself 
TccTs  "voly "  "^e^sLs^l-^,  calcaneus  cuboidej  middle  r^f^^^^^.^^^^^ 
ndT  exLnal  rudimentary  -tatarsal         ,f -^1:1? To 
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covers  the  external  and  deep  ligament,  tbe  short  band  which  constitutes  the 
external  calcaneo-astragaloid  ligament,  the  insertion  of  one  of  the  branches 
of  the  flexor  of  the  metatarsus,  and  the  small  cuboido-cunean  (cuneiform) 
ligament. 

The  external  deep  ligament  (Pigs.  93;  94,  1),  much  shorter  than  the 
preceding,  is  attached,  superiorly,  to  the  anterior  part 
of  the  external  tuberosity  of  the  tibia,  and  is  directed 
obliquely  backwards  and  downwards,  to  be  fixed  by 
two  fasciculi  at  the  external  side  of  the  astragalus 
and  calcis.  This  ligament,  covered  by  the  preceding, 
which  crosses  it  like  an  X,  is  lined  on  its  inner  face 
by  the  synovial  membrane  of  the  articulation, 

b.  Internal  lateral  ligaments. — These  are  also  three 
funicular  bands  superposed  on  one  another,  and  are 
consequently  designated  as  superficial,  middle,  and 
deep. 

The  internal  superficial  ligament  (Fig.  93,  6),  the 
strongest  and  longest  of  the  three,  proceeds  from 
the  internal  and  inferior  tuberosity  of  the  tibia, 
diminishing  as  it  descends  on  the  inner  side  of  the 
tarsus.  It  is  fixed,  in  mixing  with  the  astragalo- 
metatarsal  ligament  and  with  the  posterior  tarso- 
metatarsal ligamentous  arrangement,  to  the  tuberosity 
of  the  astragalus,  the  scaphoid,  the  two  cuneiform,  the 
superior  extremity  of  the  principal  metatarsal,  and 
that  of  the  internal  rudimentary  metatarsal  bones. 

The  internal  middle  ligament  (Fig.  93,  5)  is  com- 
posed of  two  funicular  cords,  attached  in  common 
beneath  the  preceding  ligament  to  the  internal  tibial 
tuberosity.  These  two  fasciculi,  exactly  resembling 
those  of  the  external  deep  ligament,  are  directed 
downward  and  backward,  and  terminate,  one  at  the 
astragalus,  the  other  at  the  calcis. 

The  internal  deep  ligament  (Fig.  93,  4)  is  an  ex- 
tremely slender  fasciculus,  enveloped  by  the  synovial 
membrane ;  it  is  often  reduced  to  a  thin  shred, 
scarcely  distinct  from  the  serous  covering  surround- 
ing it.  It  is  attached,  in  one  direction,  to  the  tibia 
below  the  middle  ligament ;  in  the  other  to  the 
astragalus,  and  nearly  at  the  same  point  as  the 
superior  fasciculus  of  the  middle  ligament. 

c.  Anterior  ligament.— This  is  a  membraniform  band  formed  of  inter- 
crossed fibres,  stronger  outwards  than  inwards,  attached  by  its  upper  border 
above  and  in  front  of  the  tibial  surface,  fixed  by  its  inferior  border  to  the 
astragalus,  the  scaphoid  and  great  cuneiform  bones,  and  the  astragalo- 
metatarsal  ligament ;  it  is  confounded  at  its  sides  with  the  two  superficial 
lateral  ligaments.  Its  internal  face  is  lined  by  articular  synovial  mem- 
brane, while  the  external  is  covered  by  the  flexor  of  the  metatarsus,  the 
anterior  extensor  of  the  phalanges,  the  anterior  tibial  artery,  and  several 
large  anastomosing  veins  from  whoso  junction  arises  the  anterior  tibial 
vein. 


TARSiX,  ARTICULATIOIJS ; 
FRONT  VIEW. 

1,  External  deep  ligament 
of  the  tibio-tarsal  ar- 
ticulation ;  2,  2,  Ex- 
ternal superficial  liga- 
ment ;  4,  Internal  deep 
ligament ;  5,  Internal 
middle  ligament ;  6,  In- 
ternal superficial  liga- 
ment ;  7,  Astragalo- 
metatarsal  ligament ;  8, 
Small  cuboido-cunean 
ligament. — A,  Pulley  of 
the  astragalus  ;  B,  Cu- 
boidal  insertion  belong- 
ing to  the  tendinous  cord 
of  the  flexor  of  the  me- 
tatarsus ;  c,  Vascular 
canal  of  the  tarsus. 


d.  Posterior  ligament.— This  is  the  second  membraniform  or  capsular 
band  which  protects  the  articulation  posteriorly.    It  presents,  in  its  centre, 
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a  fibro-cartilagiuous  tliickeuing,  on  wliich  glides  the  perforans  tendon.  It 
is  attaclied,  above,  to  tlie  tibia,  bolovv,  to  tbo  astrngaluB  and  calcis ;  at  »ts  8  des 
it  is  mixed  with  the  two  superficial  lateral  ligaments,  and  the  j^^^^.'^^f^^' 
faseieulns  of  the  middle  internal  ligament.  Its  interna  ^^^.^^^^^^ 
articular  synovial  membrane ;  the  external  is  covered  and  lubricated  by  tUe 
vagSal  serous  membrane  which  facilitates  the  gliding  of  the  perforans 

tendon  in  the  tarsal  sheath.  ,    ,  ,i     •  i.      i  f 

Synovial  memhrane.-Thm  membrane  is  developed  at  the  i»\«™ai  iac^^ 
of  the  two  capsular  ligaments,  nearly  covers  the  three  internal  ligameirts, 
and  lines  the  external  deep  ligament.  It  communicates,  ui  front  and  below 
with  synovial  membrLe  proper  to  the  articulation  of  the  two  rows  of 
Iw  bones.  When  it  becomes  the  seat  of  dropsical  eftusion,  it  is  always 
dis  ended  forwards  and  inwards,  because  it  is  only  sustained  at  that  place 
by  Se  anterior  capsular  ligament.  But  the  effusion  may  a  so  raise  he 
posterior  ligament  ind  produce  hernia  in  the  hollow  of  the  bock  behxnd  he 
lateral  ligaments.  It  is  not,  therefore,  absolutely  con^et  to  attribute  all  the 
synovial  tumours  in  the  hoUow  of  the  hock  to  dilatation  of  the  tarsal 

'"""^MZnlT^mthiug  can  be  less  complicated  than  the  mechanism  of  the 
tibio  W  Articulation  f  this  joint  only  permitting  two  oPP-f  --^^f ' 
those  of  flexion  and  extension,  which  are  so  simple  and  Pi-^ciBO  tha  v  e  ^^y 
dispense  with  a  description  of  the  manner  m  which  they  are  executed  It 
mTonly  be  remarked  that,  in  order  to  prevent  contact  between  the  leg 
3  foot^ during  flexion,  the  latter  fraction  of  the  hmb  deviates  a  little 
nntwSds  owing  to  the  marked  obliquity  of  the  articular  grooves. 

Z^rATiL   OF   THE  Bones   oe   the   Fiust   Eow   ou  Calcaneo- 
A^TTomATioN  —This  is  a  compound  arthrodial  joint,  resultmg 
rrtrcTait™^  four  aiJular  facets  of  the  posterior  face 

nf  the  astrac^alus  with  the  analogous  facets  of  the  caicis.  , 

ThL  io^^^^^^^  maintained  by  the  lateral  ligaments  of  the  _  tibio-tarsal 
articulation,  and  by  four  calcaneo-astragaloid  ligaments-^  supenor,  external, 

fibres  thrown  across  from  one  bone  to  the  other,  and  is  situated  towards  the 
!u;e2^  extremity  of  the  pulley  of  the  astragalus ;  it  xs  lined  supenorly  by 
the  synovial  membrane  of  the  tibio-tarsal  articulation. 

The  lateral  ligaments  are  two  very  thin  fasciculi  concealed  by  the 
lieaments  which  bind,  laterally,  the  tibia  to  the  tarsal  bone. 
^  T^Tinterosseous  ligament  is  very  strong,  and  occupies  a  great  portion  of 

vnPcredL  excavation  which  separates  the  articular  iacets.  _ 

'Hi^f  artSuTation  does  not  usually  possess  proper  synovial  capsules. 

ihis  aiticulation  membrane  of  the  two  rows,  m  ascending 

?rrthe°ca  rrli  a^^  facilitate  the  gliding  of  the  two  inferior 

between  the  ^^'^^^^^^^  p,olongation  of  the  tibio-tarsal  synovial  membrane  is 
Sod  ft  tC  snp^l'r  facets,  and  it  is  not  rare  to  find  this  prolong^xtion 
form  a  distinct  capsule. 

•    Movements  ^^^p  Second  Row  with  each  otheu.- 

AKTI013LATI0N  0^  THE  BoNES  Or  aHE^  ^^^^^^^         ^^^^  ^^^^^^^^ 

These  ^--'^Il^^Zh^^^^^^^^^  scaphoid  by  two  facets,  one  anterior, 

tS  t^rS^l 1 1~  -vex^-^  occupying  its  entire  lower 
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Fig.  94. 


face.  The  two  cuneiforms  are  joined  by  means  of  a  small  articular 
surface. 

The  fibrous  fasciculi  wliich  maintain  the  diarthrodial  surfaces  in  contact 
are  somewhat  numerous.    They  are  as  follows  : 

1.  The  astragalo-metatarsal  ligament  and  tarso-metatarsal  apparatus, 
which  will  be  described  hereafter ;  these  two  bands  do  not  properly  belong 
to  the  articulations  of  the  sccoud  row  of  bones. 

2.  Two  antei'ior  ligaments,  named  cuboido-scaphoid  and  cuhoido-cunean 
(Figs.  93,  8 ;  94,  5),  which  are  carried  from  the  cuboid  to  the  scaphoid 
and  to  the  great  cuneiform  bone,  one  above, 
the  other  below  the  vascular  channel  formed 
between  these  three  bones. 

3.  Two  interosseous  ligaments  analogous 
to  the  preceding  two,  forming  the  superior  and 
inferior  walls  of  the  aforesaid  channel. 

4.  An  interosseous  scaplioido-cunean  liga- 
ment, passing  from  the  scaphoid  to  the  two 
cuneiform  bones. 

5.  An  interosseous  ligament,  named  the 
intercunean,  is  directed  from  one  cuneiform 
bone  to  the  other,  and  is  confounded  with  the 
preceding  ligament. 

The  disposition  of  the  lubricating  mem- 
branes varies  with  that  of  the  articular  facets. 
The  following  is  what  is  most  generally 
observed : — A  proper  synovial  membrane  is 
specially  destined  for  the  facets  by  which  the 
scaphoid  and  great  cuneiform  bones  correspond ; 
this  synovial  membrane  belongs  also  to  the  two 
cuboido-scaphoid  and  posterior  cuboido-cunean 
arthi-odiffi.  The  anterior  cuboido-scaphoid  diar- 
throsis  receives  a  prolongation  from  the  syno- 
vial membrane  of  the  two  rows.  The  play  of 
the  anterior  cuboido-cunean  and  intercunean 
facets  is  facilitated  by  two  prolongations  of 
the  tarso-metatarsal  synovial  membrane. 

Movements  almost  null. 

Aeticulation  of  the  two  Eows  with  each 
OTHER. — This  arthrodial  joint  is  formed  by  the 
union  of  the  calcis  and  the  astragalus,  on  the 
one  side,  with  the  scaphoid  and  cuboid  bones 
on  the  other.  Its  solidity  is  assured  by  six 
principal  bands : 

1.  The  two  lateral  superficial  ligaments  of 
the  tibio-tarsal  articulation. 

2.  The  caleaneo-meiatarsal  ligament  (Fig. 
94,  3),  a  strong  fibroiis  brace  which  unites  the 
posterior  border  of  the  calcis  to  the  cuboides,  and  to  the  head  of  the  external 
rudimentary  metatarsal  bone.  It  is  confounded,  outwardly,  with  the  external 
and  superficial  tibio-tarsal  Ugament ;  inwardly,  with  the  posterior  tarso- 
metatarsal band. 

3.  The  aslragalo-metaiarsal  ligament  (Fig.  93,  7),  a  radiating  fasciculus 
whose  fibres  leave  the  internal  tuberosity  of  the  astragalus,  become  mixed 


ARTICULATIONS  OF  THE  TAESUS ; 
LATERAL  VIEW. 

1,  External  deep  ligament ;  2, 
■External  superficial  ligament ; 
2',  Ring  furnished  by  the  latter 
ligament  for  the  passage  of  the 
lateral  extensor  tendon  of  the 
phalanges;  3,  Calcaneo-meta- 
tarsal  ligament;  4,  Astragalo- 
metatarsal  ligament ;  5,  Small 
cuboido-cunean  ligament. — a, 
Cuboidal  insertion  of  the  flexor 
muscle  of  the  metatarsus;  u. 
Anterior  orifice  of  the  vascular 
conduit  of  the  tarsus  ;  c,  Groove 
on  the  external  tuberosity  of 
the  tibia  for  the  gliding  of  the 
lateral  extensor  of  the  pha- 
langes ;  D,  Insertion  of  the  gas- 
trocnemius tendon  of  the  leg 
into  the  os  calcis ;  e,  Gliding 
surface  for  that  tendon. 
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up  with  the  internal  and  superficial  tibio-tarsal  ligaments  in  diverging  down- 
wards to  tlio  scaphoidcs,  the  great  cuneiform  bone,  and  the  upper  extremity 
of  the  principal  metatarsal  heme. 

4.  The  •posterior  tarso-metatarsal  ligament  is  a  vast,  very  strong,  and  very 
complicated  fibrous  arrangement,  which  binds,  posteriorly,  all  the  tarsal 
bones,  and  also  fixes  them  to  the  three  portions  of  the  metatarsus,  ihis 
band,  which  is  crossed  bv  several  tendons  and  by  the  artery  and  vein  lodged 
in  the  cuboido-scaphoido-cunean  canal,  is  continued  below  by  the  tarsal 
stay  of  the  perforans  tendon.  It  therefore  closely  resembles  the  posterior 
cai-pal  ligament.  Its  posterior  face  is  covered  by  the  tendinous  synovial 
membrane  lining  the  tarsal  sheath  for  the  passage  of  the  perforans  tendons 
It  is  confounded,  on  its  sides,  with  the  calcaneo-metatarsal,  and  the  internal 
and  superficial  tibio-tarsal  ligaments. 

5.  An  interosseous  ligament,  attached  to  the  four  bones  composing  this 

articulation.  i  i 

It  is  provided  with  a  particular  synovial  membrane  which  always 
communicates,  in  front,  with  the  tibio-tarsal  capsule.  This  niembrane  is 
prolonged,  superiorly,  between  the  calcis  and  astragalus,  to  lubriiy  two  ol 
the  facets  by  which  these  bones  come  into  contact;  and,  m  addition,  it 
descends  between  the  cuboid  and  scaphoid  bones  to  fonn  a  third  pro- 
longation for  the  anterior  cuboido-scaphoid  arthrodia. 

•Movements  almost  null.  ,  ^J  

Taeso-metataesal  Articulation.— This  joint,  formed  by  the  meeting  ol 
the  three  tarsal  bones-the  cuboid  and  the  two  cuneiforms-with  the  three 
bones  of  the  metatarsus,  is  fixed  by  the  lateral  superficial  ligaments  of  the 
tibio-tarsal  articulation,  the  calcaneo-metatarsal  Hgament  those  which  have 
been  named  the  astragalo-metatarsal  and  tarso-metatarsal,  and  by  a  strong 
interosseous  ligament  which  naturally  forms  three  fasciculi. 

The  synovial  membrane  proper  to  this  joint  ascends  into  the  smaU 
anterior  cuboido-cunean  arthrodia,  and  into  that  which  unites  the  two 
cuneiform  bones ;  it  descends  to  the  intermetatarsal  articulations. 
Movements  nearly  null. 

In  all  the  demestientcd  animals  exeept  Solipeds,  the  tarsal  articnlati on s  offer  so'^e  «irffe- 
rential  neculiarities  whose  study  is  without  interest,  as  it  is  without  utility,  it  i?  omj 
neeSa^  o  i"^^^  the'i.ninobility  of  the  tarsal  ;i°-ts  pi-ope^^^^^^^^^^ 

absolute  than  in  Solipeds,  owing  to  the  peculiar  configui'a  ion  of  the  ^'t^],^/™^,^^ 
some  of  the  bones  composing  them.    Thus,  m  the  Ox,  Sheep  Goa<^,  and  ^J^' the  (^lus 
^mnPfl  to  the  n«tra"alus  by  a  real  trochlear  articulation,  and  the  latter  cone  i»  uuiieu 
toCVciohoTd  bV^dShTodiol  ioint  of  the  same  kind;  a  mode  of  articulation  much 

Ire  fo^-oSle  t'o  motion  than  th\it  of  the  P]-if°- ^'r^'r^rirastra'^a  S  f2 
Cat  the  same  result  is  obtained  by  the  reception  of  the  head  of  the  astragalus  into  tue 

al^d^lS'^S-^is  also  observed  t™ibio^aI^^^ 
formed  by  the  tibia  and  fibula  in  the  one  direction,  and  by  the  astragalus  and  os  caici» 
in  the  other. 


CHAPTEE  III. 

OF  THE  ARTICULATIONS  IN  BIRDS. 
f    1  t;^„<.  in  birds  will  only  arrest  us  for  a  few  raoments,  as  it 
The  study  of  * '^/'•^'^"j'^  l^J^,  on  the  h^  occipilo-atloid  and  temporo- 

will  be  confined  to  ~  conformation  worthy  of  ..ttontion 

m.xillary  c.ints  the  only  ones  '^ji  ^  „  ,,i,iiitv  of  the  neck  of  birds  is  not  only  due 

Interverlehral  arlMon^^^^^  j,,^  peculiar  manner  in  which 

r;:Sr::f  ;?tS!^t^ "S^^^      articmatod.   n  .m  be  remarked  that 
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those  do  not  unite  by  their  bodies  in  the  form  of  a  continuous  series  of  amphiarthroses, 
as  in  the  domesticated  mammals ;  but  that  instead  of  these  mixed  articulations  there  are 
veritable  diarthroses,  which  may  be  included  in  the  class  created  by  Cruveilhier  under 
the  title  of  articulation  hy  reciprocal  ball  and  socket,  each  vertebra  becoming  connected 
with  the  adjacent  vertebno  by  moans  of  faeets  convex  in  one  sense  and  concave  in  the 
sense  perpendicular  to  the  first.  These  facets  are  manifestly  covered  by  cartilage  of 
incrustation ;  and  it  appears  that,  instead  of  their  being  applied  directly  against  the 
opposite  facets,  which  present  a  precisely  inverse  conformation,  they  are  separated  by 
an  extremely  thiu  fibro-cartilaginous  disc,  which  resembles  the  interosseous  meniscus  of 
the  temporo-maxillary  artiouLition  in  the  Carnivora  of  the  Cat  species.  Two  loose 
synovial  capsules,  separated  by  this  interarlicular  lamina,  complete  the  framework  of 
each  articulation,  and  favour  the  play  of  the  vertebrae  on  one  another.  This  arrange- 
ment has  only,  so  far  as  we  are  aware,  been  observed  in  the  swan,  and  that  very 
imperfectly;  but  it  probably  belongs  to  the  entire  class  of  birds,  for  until  now  we  have 
met  with  it  in  all  the  individuals  submitted  to  examination.  ' 

In  its  dorso-lumbar  and  sacral  portion,  the  spine  is  a  single  piece,  in  consequence  of 
the  consolidation  of  the  vertebras,  and  does  not  show  any  proper  articulations. 

In  the  coccj'geal  region,  the  mobility  of  the  spine  re-appears ;  but  it  is  far  from  being 
so  marked  as  in  tlie  cervical  region  ;  the  vertebrae  here  are  united  by  amphiarthrosis,  and 
not  by  reciprocal  ball  and  socket. 

Occipito-atloid  articulation. — It  has  been  shown  that  there  is  only  one  more  or  less 
spheroidal  condyle  of  the  occipital  bone,  and  a  single  cavity  on  the  anterior  margin  of 
the  spinal  canal  of  the  atlas.  The  ocoij)ito-atloid  articulation  is  therefore  a  true  enar- 
throsis,  with  varied  and  very  extensive  movements;  a  disposition  which  accounts  for 
the  facility  with  which  birds  can  pivot  their  heads  on  the  superior  extremity  of  the 
vertebral  stalk. 

Temporo-maxillary  articulation. — The  play  of  this  articulation  offers  one  laeculiarity 
in  that  it  causes,  dmiug  the  separation  of  the  mandibles,  not  only  the  depression  of  the 
inferior,  but  also  the  elevation  of  the  superior  mandible.  The  arrangement  which  permits 
this  movement  has  been  already  made  known ;  but  yet  it  is  difficult  to  understand,  be- 
cause there  is  no  active  agent,  no  proper  muscle  to  directly  effect  it.  Nevertheless,  the 
mechanism  which  executes  it  is  most  simple,  and  may  be  given  in  a  few  words :  Thus, 
we  know  that  the  square  bone,  interposed  between  the  temporal  n-nd  maxillary  bones, 
like  the  interarticular  meniscus  of  mammals,  is  united  outwardly  with  the  jugal  bone, 
and  inwardly  with  the  pterygoid.  We  know  also  that  the  latter  rests,  by  means  of  a 
diarthrodial  facet,  on  the  body  of  the  sphenoid,  and  that  it  abuts  against  the  posterior 
extremity  of  the  palate  bones;  while  the  first,  the  zygomaticus,  is  joined  directly 
to  the  supermaxillary  bone.  The  superior  jaw,  it  is  also  known,  is  movable  on 
the  cranium,  because  of  the  flexibility  of  the  cartilages  or  bony  plates  uniting  these  two 
portions  of  the  head.  It  may  then  be  added,  that  the  square  bone  receives  on  its  anterior 
process  one  or  two  small  muscles  which  are  attached  to  the  base  of  the  cranium,  and  that 
these  bones  may  be  pushed,  or  rather  drawn  forward,  by  the  contraction  of  these  muscular 
fasciculi.  It  is  this  projecting,  or  pushing,  transmitted  to  the  upper  mandible  through 
the  medium  of  the  jugal  bone  on  the  one  side,  and  the  pterygoid  bone  on  the  other,  that 
produces  the  elevation  of  that  mandible. 

Nothing  is  easiei:  than  to  prove  it ;  it  is  only  necessary  to  take  the  head  of  a  bird 
denude  it  of  all  its  solt  parts,  and  press  with  the  fingers  behind  the  two  square  boues' 
to  mutate  the  action  of  the  elevator  muscles ;  we  then  see  the  internal  extremity  of  the 
pterygoid  bone  glide  on  the  facet  of  the  sphenoid,  and  push  before  it  the  palatine  bone, 
during  which  the  zygomatic  bone  acts  in  the  same  manner  on  the  maxillary ;  and  in  this 
way  IS  produced,  through  the  influence  of  this  postero-anterior  propulsion,  the  ascendins 
movement  we  undertook  to  explain.  i    i         >  a 


THIED  SECTION. 
The  Muscles. 

After  the  study  of  the  bony  levers  and  theii-  articulations,  comes  the 
description  of  the  agents  whose  function  it  is  to  move  them.  These  are  tlio 
muscles,  fibrous  organs  possessing  the  property  of  contracting  under  the 
influence  of  a  stimulus. 


„4  THE  MUSCLES. 

,m,4rf)  according  to  the  otaacloi-  of  tie  anatomteal  element 

°°""S:"l"r.'*c!  (o>.  a,,  —  tan,      ^nenee  of 

tl,o  will,  and  belong  to  tlio  ovgam  of  yegetativo  life.  Ihey 
designated  m  interml  .»»<■!«.,  or  "'fl'-'^f  »™\7t„t  i„  that  «iti  the 
■  *,"'Kf  ir  °of''  hfLar  '  power  ie 

fSSSely    fl^tdrthe  influen^  of  «.e  will  Jhey  - 


CHAPTEE  I. 

GENEHAL  CO^tSIDERATIONS  ON  THE  STEIATED  MUSCLES. 
THE  STBIATHD  MUSCLES  IN  GENEBAL. 

•n  ciT-TTotr  in  a  seneral  manner  the  volume, 
SnSLTrrSoilttal^iel^^^^^^^^^  -0.  of  the  mnseles 

belonging  to  the  than  the  respective  volnme  of 

A.  Vol.n»,=.-Nothmg  18  mo«  ™  .  between  the 

the  external  muscles.  What  »  <Vm'™  (  ilio-spinalis  (long.ss.mus 
email  sc»P"l°-tam««l  ^"^''^f '™  between  these  three  po.nts 

S™te~X  4-y  g^eat,  great,  medium,  small, 

-^^S^r^roTte- total  m..^^^ 

of  t£  sSf^S-'-eL""--  :/rU  o,eets  to  be  ac,nired  with 

SrSnes,  be  des^^hed  ^^^^^^^^ 
1.  li  relation  U,  the  ncAan  yin«  '■/^"^^J'f^^.     ^„^ber,  are  far  from 

Slib^S  t  :;&wSch  ^  thelones  of  this  division,  as  may 
rl^*.ttoT;to■  o.-S«,  such  as  the  bones  and  snrroundir,g 

""c  Vm  -With  regard  to  their  absolnte  form,  tie  mnseles,  again,  like 

the  bines,  aro  classed  as  long, -<fe^^^^        particularly  met  with  in  the 
Lmg  m«.ck«.-Thes6  muscles  are  m      i  ^j.  i 

Uni-r  „^=St::t;'p3«"*  ^.,„l,y  protuberant,  and 
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two  extremities  of  unequal  thickness ;  the  most  voluminous,  always  turned 
upwards,  is  meta2)horically  designated  the  head,  the  other  the  tail.  They 
are  most  frequently  fusiform,  sometimes  conical,  but  rarely  cylindrical, 
prismatic  ox  flattened  into  thin  bands. 

"  There  is  a  particular  kind  of  long  muscles  which  have  no  analogy  with 
those  of  the  extremities,  except  in  their  external  appearance.  They  are 
those  which  lie  below,  but  more  particiilarly  above,  the  spine.  Although 
at  the  first  glance  they  appear  simple,  yet  they  present  as  many  distinct 
fasciculi  as  there  are  vertebras.  The  transverse  spinous  {spinalis  dorsi),  etc., 
is  no  doubt  an  elongated  fasciculus  like  the  sartorious,  etc.,  but  the  structure 
of  this  fasciculus  has  nothing  in  common  with  that  of  the  latter  muscle  : 
it  is  a  series  of  small  fasciculi  which  have  each  their  distinct  origin  and 
termination,  and  only  appear  as  a  single  muscle  because  they  are  in  juxta- 
position."— BicTiat,  '  Anatomie  Generale.' 

Wide  muscles. — Wide  muscles  are  those  which  have  two  principal 
axes,  and  are  stretched  beneath  the  skin,  or  around  the  great  cavities  of  the 
trunk,  which  they  concur  in  inclosing  and  separating  from  one  another. 
They  are  elliptical,  quadrilateral,  triangular,  trapezoid,  etc. 

Short  muscles. — These  are  found  chiefly  around  the  short  bones,  or  at 
the  periphery  of  the  articulations  which  are  deeply  buried  under  enormous 
muscular  masses.  Although  their  name  indicates  that  theii-  three  axes  offer 
nearly  the  same  dimensions,  yet  there  is  most  frequently  one,  and  even  two, 
which  predominate.  They  may  therefore  be  assimilated,  in  this  respect,  to 
the  long  or  wide  muscles. 

D.  Direction.— Cruveilhier  has  justly  remarked,  that  the  direction 
of  a  muscle  is  one  of  the  most  important  features  in  its  history ;  for 
it  allows  the  determination  of  the  angle  of  incidence  of  the  muscle  on 
its  arm  of  the  lever,  the  power  of  its  action,  and  the  nature  of  its  uses. 

With  regard  to  the  direction  of  the  muscles,  we  may  observe :  1,  The 
form  of  their  principal  axis ;  2,  The  relation  of  this  axis  to  the  piumb- 
Ime  ;  3,  Its  comparison  with  the  axis  of  the  bony  levers  which  the  muscles 
surround  or  move. 

_  a.  A  muscle  is  termed  rectilinear  v/hen  its  principal  axis  is  straight- 
it  IS  curvilinear,  or  circular,  if  this  axis  describes  a  curve  more  or  less 
marked;  it  becomes  inflected  when  it  proceeds  in  a  certain  direction  and 
afterwards  turns  on  a  bony  or  cartilaginous  pulley  in  another  direction  : 
that  IS  to  say,  when  its  principal  axis  is  broken  into  several  lines.  If  the 
:muscle  offers  two  axes,  it  will  be  flat  or  concave,  these  being  one  or  the 
other,  or  straight  or  curvilinear. 

b.  With  regard  to  the  direction  of  the  muscles  to  that  of  the  plumb-line 
It  IS  either  vertical  horizontal,  or  oblique,  expressions  which  carry  their  own 
definition  and  require  no  explanation. 

c.  If  the  direction  of  the  muscles  be  compared  with  that  of  the  bony 
levers  they  surround  and  move,  it  will  be  found  that  they  are  either  parallel 
to  these  levers  or  form  with  them  angles  more  or  less  acute.  The  proper 
direction  of  the  bones  being  known,  it  is  sufficient  to  indicate  that  of  the 
muscles  to  clear  y  establish  this  comparison.  For  instance,  in  saying  that 
the  majority  of  the  muscles  of  the  shoulder  are  oblique  from  above  to  below 
anc  from  before  to  behmd  it  is  understood  that  these  muscles  are  parallel 
rUt'angle     '  incidence  on  the  humerus  takes  place  at  a 

E  Attachments  OR  INSERTIONS.-This  is  undoubtedly  the  most  essential 
part  of  the  study  of  the  muscles ;  for  with  the  knowledge  of  theirinsSong 
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we  may  detGrminc  tlieir  extent  and  direction,  and  even  their  relations  and 

"''Sytlxe  term  attachnent,  fixed  inserlion  o.  ojin,i.r^ 

tbe  muscle  which  .noBt  nsually  rcman.B  hxcd  ^  f  J,  ^^^^^J^g^t^tta^ 

^r^TJe]  and  in  s/ch  cases  care  is  taken  not  to  give  these  msertions  one 
''''t::iiTin£^T:nen  eonfounded  with  that  of  other  muscles;  the 
movable  insertion  is  generally  free  and  independent 

TliP  muscles  are  sometimes  directly  attached  to  the  bones  oy  rne 

^^^^^^^ 

""'S  mUBcta  eitoUin  rfations  eithev  witi  tbe  BMn,  tbe  b.mes,  other 

res.  fer»»t»^^^^  - 

generally  traversed  by  ^^jJf^fiSir  with  the  latter  organs  sometimes 
d.  The  connections  of  the  '^'!ff  ''\  '''^^^^         ^f  them  accompanies, 
assume  a  remaiO^able  character  ^  ^^"^  ^  ™  ^"^^^^,,,1^^  beneath  its  deep 

^^'^Si^'^^^^^-^ ^ 

%UMrinBB.-Befoi.  the  time  of  S  lv^^^^^^  ,t 
received  particular  ^ames     Since  the  days  of^^^^^^^  .^^^.^^^ 

tinguished  by  the  nXf,^^^^^^^^^^^^  toVhich  they 

SJer  ti^t£n  thlt  Lj  are  designated  in  the  Italian  .or. 
on  the  Anatomy  of  the  Horse  by  Rumi  ^^.^  ^^^^^^^^,1, 

Sylvius  was  ilie  first  to  gve  the^^^^^^^^^  .om'enclature  of  these 

being  followed  by  «"«^X«f"|Xn,  Serai  view,  no  methodic  spirit  giudcd 
organs  was  soon  completed.  f^;  "^^»^',ti,„es  their  form,  and  sometimes  their 
Sylvius  and  his  successors;  It  wa^som^^^^^^  muscles  owed  their  names, 
direction,  position,  uses,  etc.,  to  wuicn 
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Bom-gclat  applied  this  nomenclature  to  the  horse,  but  modified  it  in  many 
points. 

Chaussier,  struck  by  the  imperfections  of  the  nomenclature  introduced 
into  science  by  Sylvius,  sought  to  substitute  for  it  another  much  more  philo- 
sophical. This  anatomist  gave  to  each  muscle  a  name  formed  by  two  words 
indicating  the  insertions  of  the  organ.  Girard  imported  this  ingenious 
idea  into  veterinary  anatomy. 

Nevertheless,  notwithstanding  its  advantages,  this  new  nomenclature 
did  not  supersede  the  old  one ;  because  it  ceased  to  be  correct  when  applied 
to  comparative  anatomy,  the  same  muscles  not  having  the  same  insertions 
in  all  the  species.^ 

'  It  is  not,  however,  that  the  ancient  nomenclatui'e  haS  more  advantages  in  this 
respect  than  the  new.  Wliat  can  be  more  improper,  for  example,  than  the  names  of 
deltoid,  splenius,  soleus,  digastricus,  etc.?  Do  the  muscles  which  receive  these  desig- 
nations, considered  in  mammals  only,  ofl'er  in  all  species  the  form  or  the  structure  which 
justifies  the  employment  of  these  names  in  the  human  species?  Are  the  distinctive 
epithets  of  great,  medium,  little,  etc.,  given  to  many  of  them,  reasonably  applicable  in 
every  case  ?  May  not  the  same  objection  be  ui'ged  against  the  majority  of  the  names 
derived  from  their  uses,  comphcations,  etc.  ? 

No  system  of  myological  nomenclature  is  really  philosophical,  and  we  are  of  those 
who  believe  it  to  be  indispensably  necessary  to  create  one ;  indeed,  we  are  inclined  to  think 
that  it  would  be  simple  and  easy  to  attain  this  result  in  starting  from  a  basis  whose 
fixity  and  invariability  should  be  well  defined.  And  this  basis  is,  in  our  opinion,  already 
discovered ;  it  is  the  principle  of  connections  founded  by  E.  Geofi'roy  Saint-Hilaire  in  his 
Immortal '  Philosophie  Anatomique,'  a  principle  to  which  modern  science  certainly  owes  its 
fijiest  conquests. 

This  is  a  subject  which  it  is  our  intention  to  treat  in  a  special  work  ;  but  we  may, 
nevertheless,  indicate  here  the  manner  in  which  it  presents  itself  to  us. 

We  are  desirous  that  the  myological  nomenclature  should  rest  entirely,  in  the  first  place, 
on  the  relations  of  the  muscles  with  the  pieces  of  the  skeleton,  or  with  other  organs  equally 
fixed  and  very  important ;  in  the  second  place,  on  the  reciprocal  connections  of  the  muscles  '. 

Such  is  our  plan;  and  it  is  not  precisely  new,  for  the  old  anatomists  were  often 
inspired  with  it,  though  unwittingly,  as  the  principle  on  which  it  is  founded  was  to 
them  entirely  unknown ;  this  circumstance,  however,  immediately  leads  us  to  an  appre- 
ciation of  its  value.  For  instance,  what  could  be  happier  than  the  name  of  intercostals 
given  to  the  muscles  situated  between  the  ribs,  and  theii'  distinction  into  external  and 
internal  ?  Here  we  have  names  which  indicate  the  relations  of  the  muscles  they  desig- 
nate with  the  portions  of  the  skeleton  and  the  reciprocal  connections  of  these  muscles.  It 
can  also  be  applied  in  an  equally  rigorous  manner  to  every  species.  We  may  also  cite 
the  supracostals,  the  intertransverse,  the  transverse  spinous,  the  subscapularis,  the 
supraspinous,  the  subspinous,  etc.,  as  they  are  found  in  a  greater  or  less  marked  degree 
in  identical  conditions. 

Other  muscles  have  received  names  derived  in  part  from  their  situation,  and  in  part 
from  their  volume.  These  names  are  far  from  being  as  convenient  as  the  first ;  as  may 
be  judged  from  the  following  examples  : 

In  the  majority  of  vertebrate  animals,  there  are  three  important  muscles  situated 
above  and  behind  the  pelvis,  and  forming  the  basis  of  the  buttock;  they  have  been 
designated  cjluteals,  and  this  name  is  convenient,  because  it  designates  their  situation. 
But  to  distinguish  them  from  each  other,  regard  has  been  had  to  their  volume  ;  so  that 
there  is  a  great,  a  medium,  and  a  small  gluteus.  This  is  an  error,  however,  for  the  volunae 
of  the  muscles  is  subject  to  the  greatest  variations,  and  a  voluminous  muscle  in  one 
species  may  be  a  very  small  one  in  another,  and  vice  versa.  The  muscle  analogous  to  the 
gluteus  maximus  in  Man  has  been  described  by  Bourgelat  as  the  minimus,  and  by  Lafosse 
and  Eigot  as  the  medius.  With  regard  to  the  gluteus  medius  of  Man,  its  representative 
m  the  lower  annnals  has  been  designated  as  the  maximus  by  the  ma  jority  of  veterinary 
anatomists.  What  confusion  !  And  how  easy  it  was  to  evade  it  by  distinguishing  these 
muscles,  not  by  their  volume,  but  by  their  reciprocal  connections,  which  are  the  same  in 
every  species  I  Is  it  not,  indeed,  more  natural  to  substitute  the  names  of  superficial 
middle,  and  deep  gluteals,  for  those  of  great,  etc  ?  ' 

Tlie  same  remark  is  applicable  to  the  muscles  which,  in  Man,  cover  the  anterior 
aspect  of  the  chest.  Designated  in  common,  and  justly  so,  as  pectorals,  these  muscles 
are  wrongly  distinguished  into  great  and  little ;  for  the  last,  which  is  already  an 
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In  this  work  wo  will  follow  the  nomenclature  of  Bourgclat,  whicli  will 
liowevcr,  be  submitted  to  some  change.  But  as  the  names  given  by  Girard 
are,  in  our  opiuiou,  of  some  assistance  to  students,  care  will  be  taken  to 
include  them  in  the  syncmymy.  i  i.  -n 

(It  only  remains  for  me  to  add  that  Chauveau's  nomenclature  will 
be  followed  as  closely  as  possible.  It  possesses  advantages  which  are 
greatly  superior  to  that  adopted  by  Percivall ;  and  as,  m  niy  opmion,  tl.e 
names  and  terms  imported  into  science  should  be  as  nearly  alike  in  ail 
languages  as  may  be  compatible  with  circumstances,  in  order  to  tacilitate 
study,  comparison,  and  reference,  I  the  more  readily  venture  to  take  this 
step  Percivall's  nomenclature  will,  however,  be  added  m  brackets  to  tbe 
synonyms,  as  well  as  that  of  Leyh  and  Gurlt  when  occasion  appears  t.. 
demand  it.) 

STRUCTURE  OF  THE  STRIPED  MUSCLES. 

There  enter  into  the  structure  of  muscles :  1,  Muscular  tissue,  properly 
so-called  ;  2,  Conjunctival  tissue  in  the  form  of  delicate 
lamelte,  aponeuroses,  or  tendons;  3,  Vessels  and  nerves. 

A.  Muscular  Tissue.— This  tissue  is  composed  of 
prismatic  fasciculi,  which  it  is  possible  to  divide  and 
subdivide  into  several  smaller  and  smaUer  fasciculi, 
until  the  muscular  fibre  ov  primitive  fasciculus  is  reached. 

The  muscular  fibre  is  a  kind  of  irregulai-  polyhedron, 
with  rounded  angles,  and  extremities  terminating  in  a 
blunt  point.  It  is  sometimes  straight,  sometimes 
wrinkled,  but  always  striped  either  in  a  longitudinal  or 
transversal  direction,  or  both  at  once. 

This  fibre  is  formed  by  an  envelope  and  contents. 
The  envelope  is  a  very  delicate,  structureless  mem- 
brane of  an  elastic  nature,  named  the  sarcolemma  or 


Fig.  95. 


thin  and  transparent 
as  to  allow  the  ulti- 
mate fibrilla;  to  be 


,    ULTIMATE  FIBRIL 

OF  MUSCLE,  accord- 
ing to  Bowman.  ^    _ 

'Sl^-SSi"  ^.ma-^^Min  "greater"  or  less  nmnber  can  be 
myolpmma  beinff  so  seen  on  its  inner  face. 

■       -  The  contents  are  resolved  into  contractile  fibnllcB  and 

an  interstitial  substance.  , 

The  contractile  fibrilla  constitutes  the  primary  ele- 
ment of  striped  muscle.    It  is  a  minute  column  whose 
surface,  according  to  Eouget,  exhibits  the  alternate  P^o'^f^^^^^f 
depressions  of  the  tui-ns  of  a  more  or  less  fine  screw;  and  which,  according 
^  to  Bowman,  is  formed  by  a  mass  ot 

Fig.  96.  small  discs,  named  by  him  the  sarcoiis 

elements. 

The  interstitial  substance,  granular 
and  nucleated,  unites  the  fibrilla  in 
the  interior  of  the  sarcolemma  and, 
in  addition,  according  to  Bowman's 
hypothesis,  the  discs  entering  into 
the  composition  of  each  fibrilla. 

The  aggregation  of  the  fibrilhx; 
produces  the  longitudinal_sgati^^  transverse  striation  is  the  result 

euormous  muscle  in  i^^- ...j^^^^^f^^^^ 

able  mu.sclcs,  much  ^-^r'^  ^'f}'^'"'''^^^^^  superficial  and  deep 

It  ia  only  uecessary,  m  this  case,  to  cuuuj,i. 

pectorals. 


MUSCULAR  FIBRE  BROKEN  ACROSS,  SHOWING 
THE  UNTORN  SARCOLEMMA  CONNECTING 
THE  FRAGMENTS. 
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either  of  the  helicoid  disposition  of  tlie  fibrillas,  or  of  the  fusion  of  the 
sarcous  elements  which  compose  the  Litter,  according  to  the  admitted  opinion 
as  to  the  structure  of  the  contractile  element. 

The  muscular  fibres  are  united  parallel  to  each  other  to  form  secondary 
fasciculi,  which  are  surrounded  by  a  con- 
junctival sheath — the  perimysium.  Tlie 
secondary  fasciculi  are  laid  together  to 
constitute  more  voluminous  fasciculi 
which,  in  their  turn,  form  the  entire 
muscle.  The  conjunctival  sheath  enve- 
loi^iiig  the  muscle  is  named  the  external 
perimysium. 

B.  Tendons  and  AroNEUROSES. — The 
tendons  are  white,  nacreous,  round,  or 
flattened  cords  fixed  to  the  extremities  of 
the  long  muscles.  They  are  comj)osed 
of  fasciculi  of  condensed  conjunctival 
tissue,  aftecting  a  parallel  direction,  and 
united  to  one  another  by  connective 
sheaths. 

The  aponeuroses  belong  almost  ex- 
clusively to  the  wide  muscles ;  they  are 
formed  cf  several  planes  of  parallel  fibres 
which  are  not  intercrossed  in  their 
middle  part ;  at  their  superficies,  how- 
ever, the  fibrous  fasciculi  are  matted  toge- 
ther in  a  more  or  less  inextricable  manner. 

It  is  very  interesting  to  study  the 
mode  of  union  of  the  muscular  fibres 
with  the  tissue  of  the  aponeuroses  and 
tendons,  as  well  as  the  reciprocal  rela- 
tions of  these  two  parts. 

The  muscular  fibre  may  be  found  passing  in  the  same  direction  as  the 
tendon,  or  it  may  fall  upon  the  latter  obliquely.  In  both  cases  there  is  no 
insensible  transition  between  the  muscular  fibre  and  the  fasciculus  of  the 
fibrous  tissue  ;  on  the  contrary,  thp  contractile  fibre  terminates  by  a  rounded 
extremity,  which  is  buried  in  a  corresponding  depression  in  the  tendon  or 
aponeurosis.  The  union  of  the  muscular  with  the  fibrous  tissue  is  very 
intimate  ;  when  the  muscles  are  submitted  to  a  degree  of  traction  sufficient  to 
cause  a  rupture,  this  never  happens  at  the  point  of  union. 

The  tendons  commence  sometimes  by  a  hollow  cone,  which  receives  on 
its  internal  face  the  insertions  of  its  muscular  fibres ;  and  sometimes  by  a 
thin  point,  often  divided,  which  is  plunged  into  the  substance  of  the  muscle 
It  IS  worthy  of  remark  that  a  muscle  provided  with  two  tendons  shows  the 
first-named  arrangement  at  one  of  its  extremities,  and  the  other  at  its  oppo- 
site extremity ;  so  that  aU  the  fibres  which  compose  the  muscle  offer  nearly 
the  same  length,  those  which  leave  the  summit  of  the  internal  tendon  beinc 
fixed  to  the  bottom  of  the  hollow  cone  formed  by  the  second  tendon  and  so 
on  reciprocally.  ' 

The  muscular  fibres  which  are  continued  by  the  fibrous  fasciculi  mav  bn 
divergent  or  parallel.  In  the  first  case-the  diaphragm,  for  example-thn 
connective  fibres  run  in  the  same  direction  as  the  muscular  filn-es  In  thl 
second  case,  several  arrangements  may  be  observed : 

N  2 


TRANSVERSE  SECTION  OF  FROZEN  MUSCLE, 
MAGNIFIED  400  Dlii  METERS. 

N,  Nerve ;  M,  Muscular  fibre,  surrounded 
by  portions  of  six  others. — a,  Nucleus 
of  the  nerve  sheath  ;  b,  Nucleus  of  the 
sarcolemma ;  c.  Section  of  nucleus  of 
terminal  plate  of  nerve ;  d,  Transverse 
section  of  terminal  plate,  surrounded 
by  granular  material;  c.  Transverse 
section  of  muscle  nuclei ;  /,  Fine  fat 
drops.  The  angular  dark  particles  are 
sections  of  sarcous  elements :  the  clear 
intervening  spaces  represent  the  fluid 
isotropal  part  of  the  muscle  substance. 
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1  Tendons  may  pass  in  tlie  same  direction  as  the  muscular  fibres.  This 
is  the  moSplo  manner.    But  the  muscle  may  be  divided  into  t^vo  bodies 

that  the  length  of  the  mnsde. 

theJ^roiitsy^^^^^^^ 

fuHy  distmguisl^^^^^^^^^^  LLd  To  the^fleshy  body  of  the  muscle,  with  the 
the  tendon  included    th^  ^^^^J^^  ^^^^.^^^  constituting 

SCytt  Se  lattef^  is  the  most  important,  for  it  alone  indicates 
this  tiesliy  Dociy .  amount  of  contraction  a  muscle  is  sus- 

ceptible of,  and  consequently  the  possible  ex- 
tent of  movement  it  is  capable  of  effectmg.  — 
Beaunis  and  Bouchard. 

C  Vessels  and  Nerves.— The  muscular 
Ussm  receives  much  blood ;  the  fibrous  tissue 
very  little.  The  arteries  are  large,  numerous, 
and  each  is  acccompanied  by  two  veins.  The 
capillary  vessels  anastomose  m  such  a  manner 
as  to  form  rectangular  meshes  whose  greatest 
diameter  is  directed  towards  the  length  ot  the 
uhiscTg 

The  lymphatic  vessels  of  the  muscles  are 
few  •  they  sometimes  penetrate  their  intenor  m 
•n    ■  „  .  o+  n+l-ipr  times  thev  remain  on  the  surface,  in  the 
following  the  capillaries;  at  other  t^^es  tney^^^  perimysium.    The  exist- 
ence of  lymphatics  has  not  yet  been 
demonstrated  in  tendons,  aponeu- 
roses, or  synovial  membranes. 

The  nerves  emanate  from  the 
cerebro-spinal  centre.  At  their 
terminal  extremity  they  offer  a 
small  enlargement,  called  by 
Rouget  the  terminal  motor  phte, 
and  by  Doyere  and  Kiihne  the  ner- 
vous colline  (hillock).  It  is  ad- 
mitted that  the  motor  tube  traverses 
the  sarcolemma,  losing  its  enve- 
lope :  and  that  the  substance  of  the 
PORTION  OF  AN  ^i^EMENTARv  MUSCULAR  F^^^^^^^  cvUnder  is  sprcad  over  the  surface 
c^~^^^  ofthemuscuL  fibriU.  to  form  the 

,  Spill"  Tood-4si  with  fine  nerve-fibres ;  motor  plate  or  nervous  collme. 
'  a  few  only  of  t^^^*- J^f^  JthelaS-     phySIOO-CHEMICAL  PHOPEKTIES  OF 

nientary  fibre  to  be  'li^f  ^^i'^/Jd.rk-  Muscles  are  soft  organs,  rc- 
f'i:;.ec'tv™^^Tsti".t:l  ti  inuscle,  ^arkablo  for  their  more  ,or  less 
£■£       biaS^c's,  one  of  which  passes  to  .^d  colour,  which  varies  with 

a  V    el,  while  the  other  raimhes  upon  a  ^  ^^^^  ^^^^  ,^  thesc  With 

;;,«;de,  is  frequent.  Magnifie.l  700  d,ame,e,..  ^^^^ 

ago  and  health  of  the  animals. 


DISTRIBUTION  OF  CAPILLARIES 
IN  MUSCLE. 
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By  desiccation,  muscles  become  hard  and  brown  ;  by  repeated  washing 
they  assume  a  straw-yellow  tint. 

'Muscles  are  extensible  and  elastic ;  they  are  also  tenacious,  and  theii- 
tenacity  is  more  marked  during  life  than  after  death. 

It  has  been  remarked  that  the  juice  impregnating  the  muscular  tissue  is 
distinguished  from  the  serum  of  the  blood  by  an  acid  reaction.  (The  fluid  or 
"  muscle  plasma "  obtained  by  pressing  flesh,  is  either  neutral  or  slightly 
alkaline.  It  soon  coagulates  and  separates  into  two  portions — a  semi-solid 
portion,  "  myosin,"  and  the  fluid  seriim  tbat  at  ordinary  temperatures  quickly 
acquires  an  acid  reaction.)  It  holds  in  solution  a  variable  quantity  of 
albumen,  casein,  fat,  a  little  creatine,  creatinine,  and  a  somewhat  large 
proportion  of  lactic  acid.  The  solid  substance  of  the  muscle  may  be  partly 
ti-ansformed  into  gelatine  by  boiling  in  water ;  but  its  largest  portion  is  a 
nitrogenous  substance,  soluble  in  dilute  hydrochloric  acid,  called  "  syntonine," 
or  muscular  fibrine  ;  it  differs  but  little  from  the  fibrine  of  the  blood. 


PHYSIOLOGICAL  PROPERTIES  OF  THE  STRIPED  MUSCLES. 

In  this  paragraph  will  only  be  discussed  the  development  of  the  muscles, 
muscular  contractility,  and  the  part  the  muscles  assume  in  locomotion. 

A,  Development  of  the  Muscles. — A  muscle  is  derived  from  a  mass  of 
embryonic  cells.  Bach  cell  becomes  considerably  elongated,  and  its  nucleus 
becomes  multiple,  to  constitute  a  muscular  fibre.  The  membrane  of  the  cell, 
enormously  developed,  forms  the  sarcolemma,  while  the  contents  of  the  cell, 
becoming  more  dense,  divide  longitudinally  and  give  rise  to  the  contractile 
fibrillfe.  Lastly,  when  the  muscles  are  formed,  they  grow  by  the  augmenta- 
tion in  length  and  thickness  of  the  primary  fasciculi  or  muscular  fibres. 

B.  Muscular  Contractibility. — Muscles  possess  the  property  of  con- 
tracting under  the  influence  of  a  natural  or  artificial  stimulus.  Muscular 
contraction  is  the  phenomenon  resulting  from  the  operation  of  this  property. 
Muscles  in  a  state  of  contraction  are  the  seat  of  physical  and  phemical 
phenomena  ;  they  change  their  form  and  consistency,  and  become  the  theatre 
of  a  relatively  abundant  product  ion  of  carbonic  acid,  creatinine,  and  inosinic 
acid.  During  contraction,  it  has  been  remarked  that  the  muscular  fibres 
contract  by  increasing  in  volume,  like  an  india-rubber  tube  left  to  itseK  after 
being  extended  :  the  zig-zag  doubling  mentioned  by  Prevost  and  Dumas  has 
not  been  observed. 

But  these  physical  and  chemical  modifications,  important  as  they  are  in 

Fig.  100. 


MUSCULAK  FIDRB   IN   A  STATE  OP  CONTRACTION   IN  THE   CENTRE;   THE  STRI/E 

approximated;  the  breadth  op  the  fibre  increased;  and  the  myo- 

LEMMA  RAISED  IN  VESICLES  ON  ITS  SURFACE.  . 

a  physiological  point  of  view,  cannot  longer  be  dwelt  upon  here.  It  is  narti 
cularly  important  to  speak  of  muscular  contraction. 

A  muscle  that  contracts  becomes  shortened  ;  its  two  extremities  approach 
each  other  if  they  are  free  ;  or  one  draws  near  the  other  if  tho  lattor  is  fixed 
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to  an  immovable  point.  If  tlie  extremities  of  a  muscle  are  atta^;lied  to  two 
movable  levers,  its  contraction  will  bring  about  tbo  displacement  of  one  or 
otber  of  tbese ;  from  tbis  a  movement  is  produced. 

Tbe  degree  of  sbortening  of  a  muscle  varies,  according  to  its  be.n^ 
entirely  free,  or  baving  a  resistance  to  overcome.  Tbe  mean  l.mit  of  tbis 
sboSn!.  i  about  one-foiirtb  tbe  lengtb  of  tlie  muscular  fibres ;  from  tbis  it 
be  understood  tbat  tbe  movement  produced  by  tbe  contraction  wi^^^^^^^^ 
in  monortion  to  tbe  lengtb  of  tbe  fibres  ;  tbougb  in  tbis  appreciation  it  wiU 
beCSaly  trkeep  in  mind  tbe  density  and  energy  of  tbe  fibre,  as  well  as 
tVip  intensitv  of  tbe  contractile  stimulant.  i.   .1  <. 

As  eacb  fibre  represents  a  force  independent  in  its  action^ VK  nv^fs 
we  may  judge  of  tbe  power  of  a  muscle  by  tbe  number  of  its  fibres,  or  its 

^''^Ziscles  are  often  aided  intbeii-  action  by  mecbanical  conditions :  sucb  as 
tbe  Sosition  of  tbe  levers  on  wbieb  tbey  act,  tbe  direction  of  tbe  muscular 
fibres  rconnection  witb  tbese  levers,  and,  lastly,  by  tbe  presence  of  lamella. 

'c '  UsroF  MusoLE8.-Tbere  are  flexor,  extensor  ahduciar  oMuctor, 
rotoVoV,  and  otL  muscles,  for  all  tbe  movements  of  wbicb  tbe  ai-ticulations 

To  determine  tbe  functions  or  uses  of  tbe  muscle,  it  is  sufficient  to  know 
tbei?LSSs  and  tbe  mode  in  wbicb  tbe  bones  furnisbmg  tbese  insertions 

"'"Tte1erul\\?^^^^^^^  contraction  being  influenced  by  tbe  form  of  tbeir 
principal  axt  and  tbe  lengtb  and  direction  of  tbeir  levers,  it  is  necessary  to 
briefly  examinejie^^^^^^^ 

'"t  TbfmiS^ers  are  submitted  to  tbe  statical  and  dynamical  laws 
wbiSb  goverTtbTtbe^ry  of  levers  ;  for  tbe  bony  rays  are  only  levers  moved 

^.%r£niotory  apP-tu-e^^^^^^^^^  ^.^ett^^^lt 
by  pbysicists.,  ^^Z'^'^^^!^^^^^  L  foot,  extended  by  tbe 

represents  an  '^^''fij'f'2rr^nl^^  of  tbe  interresisling,  or  second  kind 
gastrocnemn  ^f^^' ^f^^.^'^^^^        ground  ;  lastly,  tbe  lower  jaw  mised 

tZtZtverX^^^^  — '  - 

kind.  ,   ,  .jji  of  resistance  in  tbe  bony  levers  is 

„lwj;'rS;.Lr"sLte  fa,o,.s  speed  and  ..0  e..n.  of 

movement  at  tbe  expense  of  powei-.  perpendicular  to  tbe  arm  of  tbeir 

On  tbe  otber  band,  muscles  arc  laieiy  pi.ii 


GENEBAL  CONSIDERATIONS  ON  THE  STRIPED  MUSCLES. 


183 


levers,  at  least  at  the  commencement  of  their  action  ;  another  circumstance 
which  again  diminishes  their  energy. 

APPENDAGES  OP  THE  MTJS0LE8. 

These  are :  1,  The  enveloping  or  contentive  aponeuroses ;  2,  The 
serous  or  mucous  bursfe ;  3,  The  tendinous  and  synovial  sheaths. 

A.  Contentive  Aponeuroses. — These  are  layers  of  vphite  fibrous  tissue, 
which  envelop,  in  common,  all  the  muscles  of  one  or  several  adjoining 
regions,  principally  those  of  the  inferior  rays  of  the  limbs,  where  they  con- 
stitute a  kind  of  hollow  cylinder. 

These  aponeuroses  are  formed  by  very  resisting  interwoven  fibres,  which 
are  attached  to  the  bones  at  numerous  points.  At  their  periphery  they 
receive  the  insertion  of  one  or  several  muscles,  which  keep  them  more  or  less 
tense.  Their  external  face  responds  to  a  thin  fibro-cellular  layer  that 
separates  them  from  the  skin.  The  internal  face  sends  lamellar  prolong- 
ations between  the  muscles,  which  are  destined  to  isolate  these  organs  in 
special  sheaths. 

The  aponeuroses  maintain  the  muscles  in  their  position,  and  sustain 
them  during  their  contraction. 

B.  Serous  Btjrs^. — The  serous  or  mucous  bursas  are  small  cavities,  filled 
with  a  serous  fluid,  which  are  met  with  at  those  points  where  the  muscles 
glide  over  resisting  surfaces.  They  are  generally  orbicular  or  rounded,  and 
their  interior  is  often  'divided  by  fibrous  bands. 

Their  walls  are  formed  by  slightly  condensed  conjunctival  tissue,  and 
may  be  lined  by  a  pavement  epithelium ;  in  which  case  it  is  believed  that 
the  serous  bursa  is  produced  by  the  simple  dilatation  of  one  of  the  con- 
junctival meshes. 

C.  Tendinous  Sheaths  and  Synovial  Memb4anes. — Tendinous  slieailis 
is  the  name  given  to  the  half- bony,  half-fibrous,  sometimes  exclusively  fibrous, 
gliding  grooves  into  which  the  tendons  pass  when  they  are  inflected  to  change 
their  direction. 

The  tendinous  synovial  membranes  are  serous  membranes  lining  the  ten- 
dinous sheaths  and  covering  the  tendons  at  the  points  where  these  two  parts 
correspond.   They  secrete  a  synovial  fluid  quite  like  that  of  the  articulations. 

When  they  almost  completely  envelop  the  tendon,  and  are  afterwards 
carried  to  the  walls  of  the  sheath,  they  are  termed  vaginal. 

Their  walls  are  composed  of :  1,  A  very  fine  conjunctival  membrane,  con- 
founded by  its  external  face  with  the  tendinous  sheath,  by  the  other  face  with 
the  tendon ;  2,  A  simple  layer  composed  of  pavement  epithelium,  extended 
over  the  whole  or  a  part  of  the  internal  face  of  the  conjunctival  membrane. 

manner  of  studying  the  muscles. 

A.  Classification. — To  facilitate  the  study  of  the  muscles,  two  methods 
may  be  employed  in  grouping  them.  The  first  consists  in  classifying  them 
according  to  their  uses  ;  describing,  for  example,  all  the  flexors,  extensors  etc 
of  the  same  region.  In  the  second  method,  the  uses  of  the  muscles  are  not 
taken  into  account,  their  relations  only  being  considered ;  and  they  are 
divided  into  groups  or  regions,  which  comprise  all  the  muscles  situated 
around  a  bony  ray.  The  latter  is  the  method  now  adopted,  because  it  is 
the  most  convenient,  useful,  and  rational. 

(Leyh  describes  the  muscles  by  layers,  or  according  to  their  situation, 
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wliicli,  ho  assorts,  facilitates  tlio  study  of  anatomy  in  a  surgical  point  of 
view). 

B.  rnEPAKATiON— We  will  limit  ourselvos  to  some  general  remarks  on  the  following 

^'""S«/ce  of  a  suhjecL-Ii  there  is  for  disposal  a  certain  number  of  subjects  from  among 
which  it  is  possible  to  make  a  selection,  the  preference  slioulcl  be  given  to  those  that 
have  the  muscular  system  best  developed;  not  that  lar-o,  soft,  lymphatic  horses  with 
enonuous  masses  of  muscle  should  be  chosen,  for  these  animals  are  always  less 
couvcuient  than  small  or  middle-sized,  well-bred  horses.  Asses  and  mules,  when  very 
emaciated,  answer  well  for  the  preparation  of  the  muscles. 

iSion  of  the  suhject.-lt  is  necessary  to  place  the  subject,  immediately  after  death 
in  a  convcuit^it  position,  in  order  that  the  cadaveric  rigidity  may  set  in  wliile  it  is  m  that 
attitude    Without  this  precaution,  the  various  parts  of  the  body  may  assume  an  incon- 
venient shape  or  direction,  and  all  attempts  to  amend  them  will  prove  almost  unavailing, 
particularly  in  the  larger  animals.  _ 

Three  principal  positions  may  be  given  to  subjects :  t,   i  f 

1  The  animal  is  in  the  first  position  when  it  is  placed  on  its  back,  the  four  ex- 
tremities in  the  air,  and  maintained  in  that  po»ture  by  means  of  long  cords  passed 
immd  tl  e  pasterns  and  fixed  to  the  movable  rings  which  terminate  tlie  extremity  of  the 
fo^  bars  of  the  wheeled-table  on  which  the  sub  ect  is  laid.  The  head  should  be  beyond 
trend  of  the  table  and  rest  upon  a  stool.  The  animal  should  always  be  placed  m  such 
a  man  er  that  the  head  be  opposite  the  fore-part  of  the  table  so  tliat  the  movements  of 
th^Se  o  shaft  be  not  impeded  during  the  displacement  of  the  apparatus  In  orde 
that  the  neck  be  not  twisted  to  the  right  or  left,  in  attaching  the  fore-limbs  the  subject 
shoiild  be  raised  so  that  the  withers  rest  lightly  on  the  table  Accordmg  to  the  bulk  of 
thranimal  and  the  length  of  the  bars,  the  ropes  should  be  passed  around  either  the 

tl7c:*r^Si™  ir/;oSr,  it  is  turned  on  the  belly,  the  two 
thiis  flexed,  the  extremities  carried  beyond  the  table,  and  the  head  fixed  between  two 
ba  °s  by  means  of  a  rope  passed  under  the  zygomatic  arches 

The  subiect  is  in  the  tMrcl  position  when  it  rests  on  its  side 
Bules  toTibserved  clurinq  theUp^tration.-l.  By  no  means  if  possible,  remove  ti  e 
«kin  from  the  reSoTis  to  be  dissected  until  quite  ready  to  begin  the  dissection    If  this  is 
skui  t'?-i?^*^,^^^^f^?"%Vp  TO-ecaution  of  enveloping  these  regions  m  damp  cloths,  or  m 
impossible  then  take  of  the  Iponeu.  oses  and  the  superficial  muscles. 

*'%^Xd  s  ect 'a^^ISSTiT  necessary  to  Remove  the  apone™ 

causing  the  blade  of  t^e  f  alpe  to  oc  covering  muscles  should  not  be 

keeping  it  always  paral  el  to         ,t^°  l^n^'^he  m^^^^^^^^   across  then-  fibres,  and  the 

two  portions  togetl  ei  ■  t^e  fudy  o^    s  .^^  ^^^^  ^^^,1 

tissue  is  got  lid  ot  uy  lemoviu.,  ii  «         „pii,,iar  laver  and  the  surface  of  the  muscle. 

advantageous  „rmq  all  the  muscles  of  the  same  stihjed,  and  to  derive  rmst 

Order  to  follow  in  f!^™;'      ^-   ^  j,^  ^he  first  position,  and  commence  by  studj- 
advaniage  tlierefrom.—}.}  lace  tlie  '     Then  excise  them,  leaving  the  posterior 

ing  the  muscles  of  the  inferior  f^'^o'"";*^  .J^^fl^^^iiftSi^^^^^^^^  the  crural  arch  intact, 
extremity  of  the  great  pectora  muse  ^^udy 
The  abdominal  cavity  having  been  cra^^^^^^^  ^^^^^^^^^^ 

s=^^:^loi?£SrJ^^  -P^^«^^^ 
the  inferior  cervical  region  ^'^^J       j'f^^^J'';  .Serior  li,„bs,  the  animal  is  placed  in  the 
2.  After  detaching  '°'^/."tui«  one  of  the'nmsclos  of  the  oar,  those  of 

trle^iof.;::;;^  ""gioiriho'^oup  Scostal  regions,  except  the  triangular  muscle, 
and  the  spinal  region  of  the  back  and  loins. 
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3.  The  regions  of  the  anterior  limb  may  be  prepared  at  the  same  time,  or  immediately 
afterwards. 

4.  Separate  the  two  posterior  limbs  by  sawing  the  femurs  through  their  middle,  and 
proceed  to  the  dissection  of  the  muscles  of  the  posterior  leg  and  foot. 

5.  By  means  of  another  application  of  the  saw  across  the  middle  of  the  loins,  the 
pelvis  is  completely  isolated  for  the  preparation  of  the  coccygeal  muscles,  and  the  deep 
muscles  of  the  internal  crural  region,  nearly  as  they  are  represented  in  figures  90 
and  131. 

6.  The  animal  being  placed  on  its  side,  the  pectoral  cavity  is  opened  by  sawing 
through  the  ribs  near  their  extremities ;  on  the  two  particular  portions  thus  obtained 
may  be  studied,  in  one  part,  the  triangularis  of  the  sternum,  and  in  the  other  the  deep 
muscles  of  the  inferior  cervical  region,  including  the  long  muscle  of  the  neck  ami 
the  anterior  and  lateral  straight  muscles  of  the  head. 

7.  Lastly,  the  head  is  disarticulated  and  the  muscles  of  this  region  are  prepared. 
The  subject  may  afterwards  serve  for  the  study  of  nearly  all  the  articulations. 
Preservation  of  the  muscles. — The  muscles  may  be  preserved  by  immersing  them  in 

appropriate  fluids,  and  the  muscular  preparations  by  drying  them. 

A  large  number  of  liquids  preserve  muscles  from  puti-efaction.  We  may  mention 
alcohol;  a  mixture  of  alcohol  and  spirits  of  turpentine ;  alcohol,  water,  and  chloroform  ;  a 
solution  of  sulphate  of  iron,  bichloride  of  merciu-y,  or  arsenious  acirl.  The  best  preservative 
fluid,  however,  is  nitric  acid  diluted  with  water,  in  the  proportion  of  one  of  the  former 
to  thi-ee  of  the  latter.  The  acid  hardens  the  muscles  and  softens  the  conjrmctival 
tissue ;  this  allows  all  the  interstices  to  be  completely  cleared  out,  and  even  permits  the 
primitive  muscular  fasciculi  which  have  been  concealed  by  the  white  tissues  to  be  exposed. 

Desiccation,  after  immersion  in  a  bath  of  arsenious  acid  or  sulphate  of  iron,  causes 
the  muscles  to  become  hardened  and  deformed.    It  is  therefore  a  bad  procedure. 

(A  careful  dissection  of  the  muscles,  with  regard  to  tiieir  origin,  insertion,  action,  and 
relations,  is  of  infinite  importance  to  the  student  of  human  anatomy ;  to  the  Veterinary 
Student  it  is  no  less  important,  and  more  particularly  with  reference  to  the  muscles  of  the 
limbs.  A  correct  knowledge  of  their  situation,  attachments,  and  functions  is  often  the 
only  guide  the  Veterinary  Surgeon  can  rely  upon  in  the  diagnosis  of  those  apparently 
obscure  cases  of  lameness  which  are  of  such  comparatively  frequent  occurence.  In  the 
words  of  Mr.  Henry  Gray,  we  may  repeat  that  "  an  accurate  knowledge  of  the  points  of 
attachment  of  the  muscles  is  of  great  importance  in  the  determination  of  their  action. 
By  a  knowledge  of  the  action  of  the  muscles,  the  surgeon  is  able  at  once  to  explain  the 
causes  of  displacement  in  the  various  forms  of  fracture,  or  the  causes  which  produce 
distortion  in  the  various  forms  of  deformities,  and,  consequently,  to  adopt  appropriate 
treatment  in  each  case.  The  relations  also  of  some  of  the  muscles,  especially  those  in 
immediate  apposition  with  the  larger  bloodvessels,  and  the  surface  markings  they  pro- 
duce, should  be  especially  remembered,  as  they  foim  most  useful  guides  to  the  surgeon 
in  the  application  of  a  ligatui'e  to  these  vessels."—'  Anatomy,  Descriptive  and  Surgical: 

An  accurate  knowledge  of  the  muscidar  system  is  also  of  great  service  to  the 
Veterinary  Surgeon  in  estimating  the  value  to  be  placed  upon  the  external  conformation 
presented  by  animals  intended  for  difi'erent  kinds  of  labour. 

"In  dissecting,"  says  Mr.  Holden,  "  there  are  four  principal  objects  to  be  constantly 
borne  m  mmd  by  the  student :  1st,  The  impression  on  the  memory  of  those  facts  of 
general  anatomy  taught  in  the  lectures.  2nd,  The  study  of  those  parts  of  the  body 
more  especially  concerned  m  surgical  affections  and  operations.  3rd,  The  education  of 
the  sense  of  touch,  and  of  the  hand  in  the  use  of  instruments ;  and  4th,  The  education 
ot  the  eye  m  the  knowledge  of  the  several  tissues  of  the  body,  in  various  positions  and 
varymg  cu-cumstances.  ...  The  education  of  the  eye  is  a  gradual  and  tedious  process 
but  one  which  is  pretty  certain  to  be  satisfactorily  accomplished  if  the  student  do  but 
not  bTont'of  pkcf      "'''^  therefore  a  few  words  on  the  manual  part  of  dissection  may 

"First,  as  to  the  instruments  requisite  for  dissection.  A  case,  containing  six  or  ei<-ht 
scalpels,  two  pairs  of  scissors,  a  pair  of  dissecting  forceps,  a  set  of  chain-hooks,  a  blow- 
pipe, and  a  probe,  will  enable  the  student  to  make  all  requisite  dissections,  supposing 
that  he  IS  allowed  the  use  of  a  saw  and  chisel  in  the  dissecting-room.  Gi'eat  variety 
exists  m  dissectmg-cases  both  as  to  form  and  expense,  but  so  long  as  the  instruments 
themselves  are  strong  and  good,  the  simpler  the  case  the  better.  Scalpels  for  diss^tion 
are  made  of  two  principal  shapes ;  in  one,  tlio  edge  is  bevelled  to  the  point  the  back 
being  straight;  m  Ire  other  both  back  and  edge  are  bevelled  to  anoint  midway 
be  ween  the  two.  The  latter  form  is  preferable  for  most  purposes.  The  iTde  sho  ihl 
not  be  more  than  an  inch  and  a  half  long,  and  never  double  edged  ;  but  the  iter  a  of 
which  the  handle  is  constructed  is  a  matter  of  indiflcreuco.  maionat  ot 
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"For  all  onlinavy  dissection,  it  will  be  found  most  convenicnl  to  hold  the  scalpel 
like  a  pen;  but  for  cleaning  the  fascia  ofif  muscles  and  following  out  snmll  nerves,  it  is 
hotter  to  hold  it  reversed,  so  that  tlie  hade  of  the  knife  may  be  aganist  the  tissue  winch 
is  to  bo  preserved.  In  making  tlic  first  incision  tlirough  tlie  skin  of  a  limb,  o''  i»  ^ny 
other  position  wliero  a  long  incision  is  required,  the  knife  may,  with  advantage,  be  he  < 
niider  the  hand,  by  wliich  the  wrist  has  more  play,  and  the  student  has  the  opportun 
of  practising  a  mode  of  holding  the  knife,  which  he  will  find  very  useful  when  operating 

°^  "The'tbreeps  should  be  broad  at  the  extremities  and  coarsely  serrated  so  that  it  may 
retain  a  firm  hold  on  small  portions  of  tissue.  It  is  very  important  that  the  torceps 
should  not  be  too  strong  in  the  spring,  for  in  that  case  it  becomes  so  ^atigmng  to  the 
hand  that  it  is  impossible  to  continue  its  use  for  any  length  of  time.  Ihe  orceps 
should  be  held  lightly  between  the  thumb  and  the  first  and  second  fingers  ot  tbe  lett 
hand,  which  may  be  steadied  by  renting  the  little  finger  on  a  neighbouring  part. 

"  The  chain-hooks  should  be  strong,  and  bent  in  the  direction  of  the  thickness  and 
not  of  the  breadth  of  the  steel,  as  is  sometimes  done.  Tliese  latter  are  very  inferior 
being  liable  to  be  unbent  under  any  considerable  strain.  Care  should  be  taken  that  tlie 
chains  are  fli'mly  linked,  and  that  the  central  ring  is  sufficiently  stout  to  bear  any  force 
that  may  be  applied.  The  scissors  should  be  large  and  strong,  and  it^^'  l^'^  found 
advantageous  to'^have  one  cui-ved  pair,  which  is  very  useful  m  P^^^^nng  the  i|am^^^^ 

"The  student  will  do  well  to  bear  in  mind  that  he  will  probably  be  ca  led  n^n  m 
after  life  to  operate  on  the  living  body,  the  only  tme  P'-eP^'-ation  for  which  as  caiefu^ 
dissection;  he  should  therefore,  as  far  as  possible,  conduct  all  his  dissecfions  as 
methodically,  and  with  as  much  care,  as  if  operating  on  the  living  body 

<•  The  studeut  should  bear  in  mind  that  his  mannal  labour  is  only  a  part  of  lus  duty, 
and  wiU  be  thi-own  away,  unless  he  at  the  same  time  study  the  ^'^'^^^^P*^^^  "f/.Vf  P^i^^ 
upon  which  he  is  engaged;  he  should  not,  therefore,  carry       'li^^e,^*^"^  f  f '^f  *3 
can  leam  the  description  on  the  same  day,  and  at  the  suhjed  ,  J^Xre 

re-peruse  the  description  in  the  evening,  and  always  on  the  next  morning,  before 
can-ying  the  dissection  any  further.") 
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Article  I.— Muscles  or  the  Trunk. 

SUBCUTANEOUS  REGION. 

This  only  comprises  a  single  muscle,  the  fleshy  j9annJC«Z«^  (l)a«»?c«Z«« 
carnos^.s),  destined  to  move  the  skin  covering  the  trunk.  Strictly  speaking 
however  we  may  describe  as  dermal  muscles  all  those  which  are  attached  to 
the  inner  surface  of  the  superficial  integument-the  muscles  of  the  face,  for 
example. 

Fleshy  Panniculus. 

Preparation.— Place  the  animal  on  its  side,  and  carefully  remove  the  skin,  aUowing 
the  cuticular  muscle  to  remain  on  the  subjacent  muscles. 

Situaiion— Form— Extent— Situated  on  the  inner  sui-face  of  the  skin  cover- 
in£?  the  sides  of  the  thorax  and  abdomen,  the  fleshy  panniculus  as  an  immense 
broad  muscL,  irregularly  triangular  in  shape,  thin  at  its  borders,  and 
thicker  in  the  middle  than  elsewhere.  •    i  j 

The  upper  border  corresponds  to  a  curved  Ime,  convex  supenorly,  and 
extending Tbliquely  from  the  flank  to  the  withers.  The  infenor  border  as 
SrrSd  horizontally  fi-om  the  flank  to  the  posterior  box-der  of  the  olecranian 
m  of  muscles,  passing  along  the  upper  margin  of  g^-*  l-'^^^^f, 
muscle,  which  it  covers,  and  to  which  it  adheres  somewhat  closely,  iho 
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anterior  border  descends  from  tlio  superior  extremity  of  the  slioiilder  on  to 
the  muscles  of  the  fore-arm. 

Stmcture — Attachments. — The  fleshy  fibres  entering  into  the  composition 
of  this  muscle  are  directed  forward  for  its  posterior  two-thirds;  but  on 
arriving  on  the  shoulder  they  gradually  straighten  and  become  vertical. 
They  are  continued,  on  the  margins  of  the  muscle,  by  aponeiu-oses  which 
attach  it  either  to  the  internal  surface  of  the  skin  or  to  the  fibrous  fasciaa 
of  the  superficial  muscles. 

This  muscle  has,  besides,  a  very  remarkable  insertion  into  the  humerus, 
which  was  noticed  by  G.  Ouvier,  in  his  'Logons  d'Anatomie  Comparee,' 
and  which  apj^ears  to  have  been  omitted,  at  least  so  far  as  Solipeds  are 
concerned,  in  every  treatise  on  Veterinary  Anatomy.  .  The  following  is  what 
we  have  often  observed  in  this  respect : — On  reaching  the  posterior  border  of 
the  ulnar  mass  of  muscles,  the  panniculus  divides  into  two  superposed 
layers  :  one,  superficial,  is  carried  to  the  muscles  of  the  anterior  member  ; 
the  other,  deep,  soon  terminates  by  an  aponeiu-osis  which  is  united  to  the 
great  pectoral  muscle,  and  is  bordered  at  its  upper  margin  by  a  nacrous 
aponem-otic  band,  which  penetrates  between  the  thorax  and  the  muscles  of 
the  arm  to  be  fixed  to  the  small  trochanter. 

Helations. — By  its  superficial  face,  with  the  skin,  to  which  it  closely 
adheres ;  by  its  deep  face,  with  the  gi-eat  dorsal,  the  dorsal  portion  of  the 
trapezius,  the  abdominal  tunic,  the  great  oblique  muscle  of  the  abdomen,  the 
great  serratus,  some  external  intercostals,  the  spur  vein,  and  the  superficial 
muscles  of  the  shoulder  and  arm. 

Action. — The  animal,  in  contracting  this  muscle,  shakes  the  whole  of  the 
cutaneous  integument  which  covers  it ;  thus  preventing  insects  from  alighting 
on  the  surface  of  the  body,  or  tormenting  by  their  bites  or  stings. 

In  the  Bocj,  tlie  panniculus  carnosus  is  prolonged  over  the  croup,  and  is  united  along 
the  dorso-lumbar  spine  to  that  of  the  opposite  side.    It  is  very  developed  in  the  Cat. 

CEBVIOAL  BEGION. 

This  region  comprises  all  the  muscles  grouped  around  the  cervical 
vertebrae— muscles  which  are  conspicuous  by  theii-  volume  and  the  important 
part  they  play  in  the  animal  economy.  There  are  described  a  superior  and 
an  inferior  cervical. 

A.  Superior  Cervical,  or  Spinal  Begion  of  the  Nech. 
This  includes  seventeen  pairs  of  muscles,  which  are :  the  cervical  portion 
of  the  trapezius,^  rhomboideus,  angularis  of  the  scapula,  splenius,  great  complexus 
small  complexus,  transverse  spinous  of  the  neck,  the  six  intertransverse  muscles  of 
the  neck,  great  oblique  muscle  of  the  head,  great  posterior  rectus,  and  small  pos- 
terior rectus.    These  form  four-  superposed  layers  on  each  side  of  the  cervical 
ligament    and  occupy  the  triangular  space  circumscribed  by  the  upper 
border  of  that  ligament,  the  transverse  processes  of  the  vertebrc^  of  the  neck 
and  the  spinous  process  of  the  second  dorsal  vertebra.  ' 

Preparatjon.-Place  the  subject  in  the  second  position  and  dissect  in  succession  the 
four  layers  ot  the  region.    To  study  the  first  layer,  which  is  formed  by  the  cervical  port  on 

t.tt  J7.7'Z'^lf^''rr^'         ''f''^'-'  "^^^^  ^^'^  f'^^"'^  covering  tha 

muscle  {See  fig.  102).    The  preparation  and  study  of  the  second  layer,  composed  of  the 

rhomboideus  anplans  and  splenius,  is  carried  out  in  two  stages.    In  the  first  the 

trapezimn  and  the  mastoido-humcralis  is  removed,  leaving  only  tlie  cervical  insertitas 

>  For  the  description  of  this  muscle,  see  the  Spinal  Region  of  tlie  back  and  loina. 
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ot  tho  latter  muscle ;  tlion  the  limb  in  rcmovol  by  rawing  through  the  scapula  be  ma  h 
the  insertions  of  tl>o  angularis  and  grout  Horratcd  muscles,  an  '  .^^^^^^^^^ 

ueither  tho  cervical  or  dorsal  insertions  of  the  splen.us  '''^l,';^^'^'^;^^^^^^^ 

^B^s.  s»^^&^«^ 

removiilg  the  two  complexus  and  the  ilio-spuiahs  muscles  {See  fig.  104). 

1.  Bhomboideus.   (Figs.  101,  6;  104,  1,  2.) 
.Simont/TOS -Described  by  Bourgelat  as  two  muscles,  the  proper  eUvater  of  the 
./.oSr  aiTd  the  rfto™J;otV/eL,  these  were  termed  by  Girard  the  c<^5^irP    f.T  an  1 
and  dorso^ubscapularis.    (This  is  the  rhombokleus  langus  and  brems  of  Percivall,  and 
tho  dorso-scapularis  and  cervico-mhscapularts  of  Leyh.) 

Form-Situation— Diredion.-This  muscle  lias  tlie  form  of  a  very 
eloncrated  triangle,  and  is  situated  at  tlic  inner  aspect  of  the  cervical 
trapekus  and  the  scapular  cartUage,  beneath  the  cervical  ligament,  whose 
direction  it  follows. 

Fis.  101. 


■       ■  LATERAL  VIEW  OF  THE  NECK  5  SUPERFICLAL  MUSCLES. 

1  1  Parotid  dand;  2,  Sterno-maxillaris  and,  14,  Its  junction  with  its  fellow  of  the 
oT^Tiosite  side-  3  4  JIastoido-humeralis,  or  levator  humeri;  5,  Splenius;  6, 
ETboideus-  7  Funicular  portion  of  the  cervical  ligament,  or  ligamcn  um 
8  Angnlaris  of  the  scajula;  9,  Supra-,  or  antea-spinatus ;  10  Trapezu.s; 
Tl,  Infra-,  or  postea-spinatus ;  12,  Jugular  vein;  13,  Subscapulo-hyoideus ; 
15,'  Trachea. 

Structure-Machmen(s.-lt  is  composed  of  thick,  fleshy  fasciculi,  the 
anter  or  of  which  arc  oblique  downwai-ds  and  backwards,  the  posterior 
mfs  ng  directly  downwards.  These  fasciculi  are  fixed  by  their  superior 
cxtSty  to  tl  e  funicular  portion  of  the  cervical  ligament  and  the  sumiuits 
of  l.e  spinous  processes  of  the  four  or  five  dorsal  vertebra,  succeeding  the 
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^st— fixed  insertion  ;  by  their  inferior  extremity,  to  the  inner  aspect  of  the 
scapular  cartilage,  where  the  anterior  fasciculi  are  confounded  with  those  of 
the  angularis. 

Belations. — Covered  by  the  cervical  portion  of  the  trapezius,  the  scapular 
cartilage,  and  the  aponeurosis  of  the  great  dorsal  muscle,  the  rhomboideus 
covers  the  sphenius,  which  is  excavated  near  its  superior  border  for  its 
reception,  as  well  as  the  aponeurosis  of  the  anterior  small  serrated  muscle 
thi'ough  the  medium  of  a  yellow  elastic  lamina. 

Action.— It  draws  the  shoulder  upwards  and  forwards. 

2.  Angularis  Muscle  of  the  Scapula.    (Figs.  102,  4  ;  105,  3.) 

5j/?ion2/ms.— Trachelo-subscapularis — Girard.  Portion  of  the  serratus  magnus 
— Bourgelat.  Elevator  of  the  scapula — Guvier.  (Anterior  portion  of  the  serratus 
magnm  of  Percivall.    The  levator  anguli  scapulai  of  Man.) 

Situation — Form — Structure. — This  is  a  very  strong  muscle,  situated  ia 
front  of  the  shoulder,  triangular,  flattened  on  both  sides,  thin  at  its  superior 
border,  thick  behind  and  below,  and  almost  entirely  fleshy. 

Attachments. — It  takes  its  origin  from  the  transverse  processes  of  the  five 
last  cervical  vertebrae  by  five  distinct  portions,  which  are  directed  towards 
the  scapula  in  converging  towards  each  other,  and  soon  join  to  form  a  single 
muscular  body,  which  is  inserted  into  the  internal  face  of  the  scapula,  on  its 
anterior  triangular  surface. 

Belations. — This  muscle  is  confounded  at  its  inferior  border  with  the 
serratus  magnus.  It  is  covered  by  the  cervical  trapezius,  the  mastoido- 
humeralis,  and  the  small  pectoral  muscle.  It  covers  the  splenius,  the  in- 
ferior branch  of  the  ilio-spinalis,  and  the  common  intercostal  muscle.  Near 
its  junction  with  the  serratus  magnus,  its  internal  face  adheres  very 
closely  to  the  transverse  processes  of  the  thi-ee  fii'st  dorsal  vertebrse. 

Action. — It  draws  forward  the  superior  extremity  of  the  scapula,  while 
the  humeral  angle  is  carried  backwards.  If  the  shoulder  becomes  the  fixed 
point,  it  can  act  in  the  extension  or  lateral  inclination  of  the  neck. 

3.  Splenius.    (Figs.  105,  4,  5  ;  106,  5.) 
Synonyms. — Cervico-trachelian— Gtrard. 

Form— Situation.— A.  considerable   muscle,  flattened   on   both  sides 
triangular,  and  comprised  between  the  cord  of  the  cervical  ligament  the 
mferior  branch  of  the  iHo-spinaHs  muscle,  and  the  transverse  processes  of  the 
four  first  cervical  ribs. 

^iractore  — The  splenius,  aponeurotic  only  at  its  periphery,  is  composed 
of  thick  fleshy  fasciculi  which  are  all  directed  forwards  and  upwards,  to 
reach  the  head  and  the  first  cervical  vertebra. 

Attachments.— It  is  fixed,  by  its  posterior  border,  to  the  lip  of  the 
cervical  ligament  and  the  summits  of  the  spinous  processes  of  the  first 
dorsal  vertebrae,  by  means  of  an  aponeurosis  which  is  continuous  behind 
wi  h  tbat  of  the  small  anterior  serratus,  and  confounded,  by  its  inner  surfoce, 
with  that  of  the  great  complexus.  Its  anterior  border  is  cut  into  four  or 
five  digitations  which  constitute  the  movable  insertions  of  the  muscle  • 
a.  The  superior  digitation  is  the  widest  and  thinnest,  and  terminates  in  an 
aponeurosis  (Fig.  105,  5),  which  unites  it  to  the  mastoid  tendon  of  the  maU 
complexus,  and  passes  to  the  mastoid  crest,  h.  The  second  joins  a  vtu-v 
strong  tendon  common  to  the  splenius,  tho  small  complexus,  and Ihe 
mastoido-humeralis,  which  tendon  is  attached  to  the  transverse  prcxiess  of 
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tbo  atlas  (Fig.  105,  9).  c,  d.  Tho  two  or  three  others  are  directly  inserted 
into  the  transverse  processes  of  the   third,  foui-th,  and  fifth  cervical 

^^'^BZtions.-Tho  splenius  is  related,  outwardly  to  tho  ^■^o^^boi"^^"^ 
angularis,  cervical  trapezius,  and  mastoido  humeralis ;  inwardly,  to  the  two 
cSexus  and  two  oblique  muscles  of  the  head;  by  its  inferior  border,  to 
tZl^ov  margin  of  the  inferior  branch  of  the  ilio-spmalis  (longissimus 

'^^'Iciion.— It  extends  the  head  and  neck  in  inclining  them  to  one  side.  If 
the  two  act  in  concert,  the  extension  is  direct. 

Fig.  102. 


1,  Dorsal  trapezius;  2,  ^'•f\'^Zf^A\.v<^RcM 

scapute ;  5,  Splanius  ;  6,  Antenor,  o  "PJ'J^'j'^i^  ^^^^^  g,  The  tlun  aponeurosis 
ralis;  7,  Its  humeral  insertion ;  <  8'  Posterior  portion  of  the 

uniting  this  insertion  to  into  the  infei-stice  of  the 

5^^S;;r5the^.";^?st^^^ 

Thfrelt^nirer^ 
pectoral  muscle. 
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4.  The  Great  Gomplexus.    (Fig.  106,  6,  7.) 
Synonyms. — Dorso-occipitalis— Gimrci.    {Complexus  major — Percivall.) 

Situation — Direction — Form. — A  powerful  muscle,  included  between  the 
internal  surface  of  the  splenius  and  the  cervical  ligament,  whose  oblique 
direction  forwards  and  upwards  it  follows  ;  it  is  triangular,  flattened  on  both 
sides,  elongated  from  before  to  behind,  and  divided  longitudinally  into  two 
unequal  portions — a  posterior  and  anterior. 

Structure. — The  posterior  portion  (Fig.  106,  6),  the  most  considerable, 
is  aponeurotic  at  its  origin,  intersected  by  linear  fibrous  bands  which  obliquely 
cross  its  direction,  and  is  formed  of  fleshy  fibres  directed  forwards.  Those 
which  compose  the  anterior  portion  (Fig.  106,  7),'  intermixed  with  some 
tendinous  fasciculi,  are  directed  upwards,  and  appear  to  be  inserted  into  the 
preceding.  It  is  this  difference  in  the  direction  of  the  fibres  of  the  two 
portions  of  the  great  complexus  which  allows  them  to  be  distinguished  from 
one  another ;  the  two  being  only  really  separated  by  an  interstice  near  their 
inferior  extremity.  Superiorly,  the  muscle  is  constricted  to  form  the 
summit  of  the  elongated  triangle  it  represents,  and  terminates  by  a  strong 
tendon. 

Fixed  insertions. — The  posterior  portion  derives  its  origin :  1,  From  the 
summit  of  the  spinous  processes  of  the  fii-st  dorsal  vertebrfe,  by  a  strong 
aponeurosis  which  is  confounded  with  that  of  the  splenius  and  the  anterior 
small  serratus ;  2,  From  the  transverse  processes  of  the  four  or  five  dorsal 
vertebrsB  which  follow  the  second,  by  as  many  aponeurotic  digitations  united 
by  their  margins.  The  anterior  portion  is  fixed:  1,  To  the  transverse 
processes  of  the  two  first  dorsal  vertebrae,  by  two  tendinous  digitations 
analogous  to  those  of  the  posterior  portion ;  2,  To  the  articular  tubercles  of 
the  cervical  vertebrae,  by  the  inferior  extremity  of  its  fleshy  fasciculi. 

Movable  insertion.— The  movable  insertion  of  the  great  complexus  is 
effected  through  its  superior  tendon,  which  is  fixed  to  the  posterior  face  of 
the  occipital  protuberance,  beside  the  cervical  tuberosity. 

Belations.— It  is  covered  by  the  splenius  and  the  small  complexus.  It 
covers  the  cervical  ligament,  the  upper  branch  of  the  ilio-spinalis,  the  trans- 
verse spinous  of  the  neck,  and  the  oblique  and  posteiior  straight  muscles  of 
the  head.  The  aponeurotic  digitations  which  attach  it  to  the  dorsal  trans- 
verse processes  are  comprised  between  the  two  branches  of  the  ilio-spinalis 
The  interstice  which  separates,  inferiorly,  the  two  portions  of  the  muscle 
affords  a  passage  to  the  superior  cervical  artery. 

Action.— It  is  a  powerful  extensor  of  the  head. 

6.  Small  Complexus.    (Figs.  105,  6,  7 ;  106,  8,  9.) 
Synonyms.~-Dotm-mastoiden8-Girard.  (Trachelo-mastoideus—Percivall.) 

Situation-Direction.Sitn^ted  at  the  internal  face  of  the  splenius  in  an 
oblique  direction  upwards  and  forwards,  this  muscle  lies  along  the  anterior 
.border  of  the  great  complexus,  and  follows  the  inferior  branch  of  the  ilio- 
spinalis,  which  it  appears  to  continue  to  the  head 

f^n  flT~f  complexus  is  a  long  muscle,  divided  into 

two  fleshy,  fusiform,  and  parallel  portions-anterior  and  posterim— which  we 
might  strictly  consider  as  two  distinct  muscles.    Both  are  composed^? 
successive  fasciculi,  which  become  longer  as  they  are  superficial  and 
terminate  by  a  tendon  at  their  superior  extremity;    The  tendm   nV  f? 
posterior  muscle  is  flattened,  and  joins  the  mastoid  aponeurosfs  of  tho 
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splonius.  That  of  the  anterior  muscle  is  funicular  and  receives,  before  its 
SsertTon,  a  digitation  from  the  spleaius  (fig.  106,  10),  and  another  irom  the 

mastoido-humeralis  (fig.  10(i).  a,v,nll  f oiYinlfxns  have 

Fixed  aUachnents:-The  t^yo  fleshy  portions  of  the  small  «  «^P^^^^^^^^^ 
their  fixed  insertion  in  common  with  the  antenor  P^;-*^"  / 
iilpxnq  •  1   On  the  transverse  processes  of  the  two  first  doisal  verteinae, 
thro  m'i  the  medium  of  aponeurotic  digitations  which  serve  as  an  ongin  to 
ItTatnaLTmuBcle  ;  2^  On  the  articW  tubercles  of  the  cervical  vertebra., 
Iw  the  inferior  extremity  of  their  component  lascicuii.  _ 

:W?«^^ac/«n.n/s!^The  terminal  tendon  V^^^^f^l 
passes  to  the  mastoid  process  of  the  temporal  bone.    The  anteuor  passes 
the  transverse  process  of  the  atlas. 

Fig.  103. 


LATEBAL  VIEW  OF  THE  KECK;  MIDDLE  LAYER  OF  ^'^'^^f 

1,  Funicular  portion  of  U.e  ce.vical  l^t ;  ^^^'^.^^^  "Sl'  l 

'minor;  4,  Rectus  capitis  P^f^^^^^fJ^  nerve  and  branch  of 

Stylo-maxiUaris;  7,  Carotid  «t« y    j^^^^l^^^^^^^^  ^^^^^.^^  jo, 

sympathetic,  9,  Longus  colli    J^,  ^e™t  ^j^^^boideus  and  trapezius ; 
Spinalis,  or  trausversalis  colli;  li,  incision  luiuug 
14,  Trachea. 

EeZa.-on«.-Outwardly,  with  the  Bplemus;  ^^^^^^ 

^-^"itS^S^I^^  of  the  liastoido- 

^"T£-The  small  complexus  inclines  to  its  side  the  head  and  upper 
part  of  ihe  neck.    It  also  ae'ts  as  an  extensor  of  the  head. 
.  Bourgelat  has  described,  by  the  .amo  of 

nmscle  and  attached  it  to  the  k^^^^^  ^J^^ 

where  to  find  one  or  other  of  these  m  the  c  ml^^  designates  the  rfor«>- 

^LSdered  them,  Wee  1^^' ,,^\,'^th  thfan  e^^o^^^^^^  of  the  great  complexus  nnd 
madoidcus.    Kigot  has  un:toc  t  (inferior  bn.noh  of  the  'li"-'^r'l'«;.';>' 

the  foremost  fascieuli  ot  tlie  sho  Sig  o  o  h"^  ^^^l''''''^'^'^  'IT  '^ITi!!  »i 
to  make  his  lovcj  tramversal;       '^""^S  e^.etly  rei.ro...nted,  tlie  posterior,  at 

These  two  muscular  fasciculi,  being,  to        >  ^  . 
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6.  Transverse  Spinous  Muscle  of  tlie  Neck.    (Fig.  104,  4.) 

Synonyms. — Short  spinona—Bourgelat.  Dorso-spinalis— GtVarcZ.  (Spinalis  colli — 
Percivall.    Transversalis  colli  of  Man.) 

Situation. — Between  tlie  great  complexus  and  the  cervical  ligament,  on 
tho  laminoa  of  the  last  five  vertebrfe  of  the  neck. 

Form — Structure — Attachments. — This  muscle,  a  continuation  in  the 
cervical  region-  of  that  of  the  back  and  loins,  is  generally  formed  of  five 
thick  and  short  fasciculi,  strongly  aponeurotic,  directed  forwards,  upwards, 
and  inwards. 

These  fasciculi,  attached  by  their  posterior  extremities— j^zajecZ  insertion — to 
the  five  last  articular  tubercles  of  the  cervical  region,  are  fixed  by  their 
ffeiterior  or  superior  extremities — movable  insertion — into  the  sixth,  fifth,  foui'th, 
third,  and  second  spinous  processes  of  that  region. 

Helations. — Outwards,  with  the  great  complexus ;  inwards,  with  the 
superior  branch  of  the  ilio-spinalis  and  the  cervical  ligament.  By  its 
anterior  face,  with  the  laminte  of  the  cervical  vertebras  and  the  interlamellar 
ligaments. 

Action. — An  extensor  and  flexor  of  the  cervical  spine. 

7.  Intertransversal  Muscles  of  the  NecJc.    (Fig.  104,  9.) 

Synonyms. — Intercervicala— (?imrd.  (The  intertransversgiles  ol  Ka,n.  Not  mentioned 
by  Percivall.) 

These  are  six  small,  short,  and  very  tendinous  fasciculi,  each  of  which 
is  doubled  into  two  secondary  fasciculi,  a  superior  and  inferior.  They  are 
,  lodged  in  the  lateral  excavations  comprised  within  the  transverse  and  artic- 
tdar  processes  of  the  cervical  vertebrfe,  and  are  carried  from  one  vertebra 
to  another,  except  from  the  first  to  the  second.  Covered  by  the  cervical 
attachments  of  the  majority  of  the  muscles  of  the  neck,  they  cover  the 
vertebrae  to  which  they  are  attached,  as  well  as  the  vertebral  arteries  and 
veins,  and  the  intervertebral  foramen.    They  incline  the  neck  to  the  side. 

8.  Great  Oblique  Muscle  of  the  Head.    (Fig.  104,  7.) 
Synonyms.— Axoido-atloideua—Girard.    (OUiquus  capitis  inferior— Percivall.) 

Form — Direction— Situation. — A  short,  thick,  and  broad  muscle,  oblique 
forwards  and  outwardly,  and  applied  to  the  superior  face  of  the  two  first 
vertebrfe  of  the  neck. 

Structure  and  Attachments. — Its  fibres  are  nearly  all  fleshy,  parallel  to 
each  other,  and  longer  as  they  become  superficial ;  they  are  attached  by  their 
posterior  extremity— ^a;e(^  insertion— to  the  external  face  of  the  spinous 
process  of  the  axis,  and  by  their  anterior  extvemity—^novahle  insertion— to  the 
superior  surface  of  the  transverse  process  of  the  atlas. 

_  JReZah'ons.— Outwards,  with  the  splenius,  the  great  and  little  complexus  • 
inwards,  with  the  atlas,  the  axis,  and  the  atlo-axoid  articulation ;  above' 

least,  by  the  small  complexus  of  anthropotomists,  we  have  thought  it  proper  to  mvr,  it 
that  name.    With  regard  to  the  muscle  genemlly  termed  the  smaUaZ^T. 
veterinary  amitomists,  following  the  example  of  Meckel  we  wiU  dcscX .  f 
of  the  great  posterior  straight  muscle  of  tlie  head.  acscnbe  it  as  a  portion 

(Percivall  names  Girard's  axoido-occipiiulis  longus  the  "  comnlexus  minn,. "      i  i  • 
dorso  mastoideus  the  "  trachelo-mastoideus."    Leyli   folio whiTafm rH    i^  '  '!"^ 
latter  muscle  tlie  dorso-mastoideus.)  ^  '  ^"ard,  designates  tho 
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vnth  the  posterior  straight  muscles  of  the  head ;  below,  with  the  anterior 

creat  straight  muscle.  ,    .  . ,  j-  xi,^        .  ;+  ;c 

Adion^lt  pivots  the  atlas  on  the  odontoid  process  of  the  axis  ,  it  is, 

therefore,  the  special  rotator  of  the  head. 

Fig.  104-. 


CmVICAL  LIGAMKNT  AND  DEEP  MUSCLES  OF  THE  NECK. 

1,  Lamella,  po.tiou  of  the  ^^^^^^Z^^^'^X^s^^^^^'^^ 
'  transversales  muscle  of  the  ^'-^f '^'^ J^iX^^^  'g  Sm      ditto;  7,  Great  oblique 
Posterior  gvejvt  f -g'^<l  dit  o  •  9^1,  1-^^^^^^^  "^^"^ ' 

"l^tt^o^l^rk^s^^^^^U^  IMuferior  scalenus  muscle; 
12,  Superior  ditto. 

9  Small  Oblique.    (Fig.  104,  8.) 
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of  the  atlas  ;  tbey  avo  earned  from  tlienee  forward,  upward,  and  inward,  to 
to  bo  attached — termination — 1,  To  the  styloid  process  of  the  occipital  bones  ; 
2,  To  the  external  surface  of  that  bone,  on  the  imprints  which  border  the 
mastoid  crest  posteriorly ;  3,  To  the  mastoid  crest  itself.  This  muscle  is 
covered  by  the  mastoid  tendon  of  the  small  complexus,  by  the  superior 
aponeurosis  of  the  splenius,  and  that  of  the  mastoido-hnmeralis.  It  covers 
the  occipito-atloid  articulation,  the  occipital  insertion  of  the  posterior 
straight  muscles  of  the  head,  and  the  origin  of  the  occipito-styloid  and 
digastric  muscles.    It  inclines  the  head  on  the  atlas,  and  slightly  extends  it. 


10.  Posterior  Great  Straight  Muscle  of  the  Head.    (Fig.  104,  5.) 

iS')/;io;i(/mR. -Small  complexus  and  great  posterior  straight  muscle — Bourgelat.  Long 
and  short  axoido-occipitalis  —  (r/'rcird.  {Complexus  minvr  and  reclus  capitis  posticus 
major. — Percivall.  Leyh  gives  this  muscle  the  same  designations  as  Girard.  It  is  the 
rectus  capitis  posticus  major  and  mediiis  of  Man.) 

Form — Structure — Situation. — ^Elongated,  prismatic,  easily  divisible  into 
two  fasciculi — one  superficial,  the  complexus  minor  of  Bourgelat  (and  Per- 
civall) ;  the  other  deep,  the  great  posterior  straight  muscle  of  Bourgelat  (and 
the  rectus  capitis  posticus  major  of  Percivall) — entirely  fleshy,  and  formed  of 
parallel  fibres,  this  muscle  is  lodged,  with  the  small  posterior  straight 
muscle,  in  a  triangular  space  circumscribed  by  the  cord  of  the  cervical  liga- 
ment and  the  internal  border  of  the  oblique  muscles. 

Attachments. — It  is  attached,  by  its  superior  extremity,  to  the  whole 
extent  of  the  uneven  lip  which  terminates  the  spinous  process  of  the  axis — 
fixed  insertion.  Its  anterior  extremity  is  insinuated  beneath  the  small 
oblique  muscle,  and  is  fixed  to  the  occipital  bone,  behind  the  superior 
insertion  of  the  great  complexus,  whose  tendon  receives  some  of  the  fibres 
of  the  superficial  fasciculus — movable  insertion. 

Belations. — Above,  with  the  great  complexus  ;  below,  with  the  small 
straight  muscle  ;  inwards,  with  the  cord  of  the  cervical  ligament  and  the 
analogoiis  muscle  of  the  opposite  side  ;  outwards,  with  the  oblique  muscles. 

Action. — This  muscle,  a  congener  of  the  great  complexus,  aids  in 
extending  the  head. 


11.  Small  Posterior  Straight  Muscle.    (Fig.  lOd,  6.) 

Synonyms.— Atloido-occipitalis— Girard.  (Bectus  capitis  posticus  minor  -  Percivall 
The  Atloido-occipitalis  superior  of  Leyh.    The  rectus  capitis  posticus  minor  of  Man.) 

A  very  small,  wide,  and  triangular  muscle,  flat  above  and  below,  and  lyinw 
immediately  upon  the  fibrous  capsulo  'vf  the  occipito-atloid  articulation.  It 
18  attached,  posteriorly,  to  the  superior  face  of  the  ail&s— origin  ;  in  front,  to 
the  external  surface  of  the  occipital  bone,  below  the  preceding  muscle  whose 
action  it  shares.  ' 

B.  Inf  erior  Cervical  or  Trachelian  Begion. 

The  muscles  composing  this  region  are  situated  in  front  of  the  cprvical 
vertebra),  and  are,  for  the  most  part,  grouped  around  the  trachea,  which  thev 
envelop  as  m  a  kind  of  sheath.  They  are  eleven  in  number  :  the  cuticular 
muscle  of  the  nech,  the  mastoido-hnmeralis,  sterno-maxillaris,  sterno-h,oidpn<^ 
sterno-thjrordeus  omo-  oT  suU^^^^  the  great  and  small  iuerior 

straight  muscles  of  the  head,  the  small  straight  lateral  muscle,  the  scalenus  IZ 
the  long  musde  of  the  neck.  "'■"■us,  ana 
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rrepMn.-l.  Plaoc  tl.o  ani.nal  in  tho  first  position.  2.  R«nj('v^'  Jhe  skin  of  U,iH  i 
ro-ion  iu  order  to  expose  and  study  tl.o  eut.cular  n.nscle  3  Keinovo  tlmt  musclo  I 
and  t^l  c  mrot  I  -land  to  prepare  the  .nastoido-l.unuu-al.s,'  tlic  s  ylo-inax.llar  s,  sterno-  1 
and  inc  p.iioua    i.uiu  b )  j  i  i  'r,.,Liiavcrselv  cut  t  irouL' i  tlie  mastoido-liumcralis 

hyou  ons,  and  «terno  thy  o  i    I  -om  tho  suks..apnl<,-hyoidens  to  expose 

near  tho  "I^kI^  ?  and  parotid  gland,  in  order  to  study 

nsmu  cle;  takmgcaioto  1»™  ^i,^-'^.,^,,^  i^^,,  .^n  the  tlioracic  cavity  by  sawing 
thoir  rcla  ions  w  th  it.    o.  ^f  """^^    superior  extremity  ;  take  out  tlie  viscera  container  1 

nTll^'cSity  t\v     ^VhrtSca  TLphagus,pl.frynx  and  larynx,  to  expose  tho 
long  mS  of  the  neck,  the  scalenus,  and  the  straight  muscles  of  the  head. 

1.  Suhcutaneous  Muscle  of  the  Neclc.    (Figs.  102,  12  ;  114,  1.) 
S,ivonvms.-It  has  been  described  by  Bourgelat  and  the  majority  of  veterinary 
anatSs  who  have  followed  him,  as  two  muscles  :  the  cuticularm  of  the  neck  and  the 
foce    (Percivall  includes  this  muscle  in  his  description  of  the  panniculas  carnoms.) 

This  is  a  membrauiform  expansion,  partly  flesLy,  partly  aponeurotic, 
wliich  covers  tlie  muscles  of  the  neck,  the  intermaxiUary  space,  and  the 

'''' The  fleshy  fibres  form,  in  front  of  the  neck,  a  thin  band,  which  is  united, 
through  the  medium  of  a  fibrous  raphe,  to  that  of  the  opposite  side,  ihis 
band  is  in  contact  with  the  sterno-maxiUary,  sterno-hyoid,  subscapulo-hyoid, 
S  steino-thyroid  muscles,  as  well  as  the  jugular  vein :  envelopmg  them 
all  as  in  a  sort  of  gutter.  It  gradually  thins  from  below  upwards,  m  such  a 
mannei  that  aromid  the  uppei  part  of  the  throat  it  is  only  composed  of  some 
TcXiU  fibres.  In  the  intermaxillary  space,  and  on  the  expanding  borders 
7  the  maxillary  branches,  the  fleshy  fibres  appear  again  of  a  ce^^n 
thickness,  but  only  to  become  attenuated  on  the  external  sui-face  of  the 

These  fleshy  fibres  leave  the  anterior  prolongment  of  the  sternum^  and 
intermediate  middle  raphe  of  the  two  muscles,  and  directmg  their  course 
ontwd  and^^^^  become  confounded  with  the  aponeurosis.  The 

Kttli  extremely  thin  is  spread  over  the  mastoido-hmneralis  the  superior 
ierv^al  IrcJ,  parotid  region,  and  the  cheeks,  and  -  fi^^^y  f  ached  to 
i^i       „«r.^nt,>  crest     On  arriving  near  the  commissui-e  of  the  lips,  me 

.rmtdeTuJd  to  the  aVeoIo-,.bi.Us  (o. 
n  flp^hv  fasciculus  named,  in  Man,  the  nsonus  santorim  (Fig.  110, 

The  cutTculads  colli  braces  the  muscles  it  covers  dui-iiig  their  contraction 
.nd  nulls  Swards  the  commissures  of  the  Hps.  We  doubt  very  much 
whether  it  has,  rn  the  cervical  region  at  least,  any  action  on  the  skin,  for  it 
adheres  but  very  slightly  to  its  inner  surface. 

2.  Mastoido-humeralis.    (Figs.  102,  105,  106,  114.) 
ThA  mnfiple  common  to  the  arm,  neck,  and  heixd— Bourgelat.  Eepre- 
sentliigThrcMl  ina^^^^^  *-P-^-  ^''"^'^ 

L  ^^   I,  iTinv  ho  disscctcd  at  the  same  time  as  the  trapezius,  the 

^:S'l^V^^^r^\  Tins  conveniently  permits  the  superior 
inSttis  of'thl  muscle  to  ^^^^^ ^^^^  legend,  that  we  restore  to  tho 

^  It  will  be  seen,  on  relerring  t«  ^g^^'^jlj  attributed  untii  now  to  the  ma.toido- 
cuticular  muscle  of  the  neck  t^?^  ^™  ^^^^^^^       to  make  this  m.xlifioition  : 

humeralis.  ^?^,^,7i"tlfe  rti-^^^^^  of  the  neck  ;  a  separation  between  tho 

],  This  band  is  i  n  nVti  niX  obtained.  2,  In  dissecting  this  band  with  care,  we 
two  muscles  can  only  be  wti  cially  obtw^^^^^^  not  mixed  with  those  of  tho 

can  see  that  its  Ab'^' "'l^^.    ^,lon^  surface  of  that 

-^Sif^oSrill^^^^^  th^  can  easily  be  separat^l.  and 

are  continuous  with  the  apoucuiosis  ol  the  hrst. 
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Man,  and  the  traclielo-atsroraialis  peculiar  to  quadiTiped  mammals' — G.  Ciiv'er, '  Lemons 
d  Aiiatomic  Compare'e,'  2nd  edition.  (This  is  the  muscle  which  Percivall  names  the 
levator  humeri.  The  above  is  the  designation  given  to  it  by  (Jlirard  and  Ohaiivcau. 
Leyh  gives  it  the  same  designation  as  Bourgelat.) 

Extent — Situation-^Direction — Composition. — This  muscle  extends  from 
tlie  summit  of  tlie  head  to  the  inferior  part  of  the  arm,  and  is  applied  to  the 
scapulo  humeral  angle  at  the  side  of  the  neck,  in  an  oblique  direction  down- 
wards and  backwards.  It  is  composed  of  two  portions  lying  longitudi- 
nally and  somewhat  intimately  united,  and  distinguished  into  anterior  and 
posterior. 

Form — Structure — Attachments. — A.  The  anterior  or  superficial  portion 
(Fig.  106,  6)  constitutes  a  long  fleshy  band,  which  appears  to  be  united,  by 
its  anterior  border,  to  the  cuticular  muscle  of  the  neck.  Its  superior 
extremity,  thin  and  wide,  is  attached  to  the  mastoid  process  and  crest  by  an 
aponeurosis  (Fig.  102,  7),  which  is  united,  in  front,  to  the  tendon  of  the 
sterno-maxillai'is  by  a  very  thin  cellulo-aponeurotic  fascia.  Its  inferior  ex- 
tremity, thicker  than  the  superior,  is  inserted  by  means  of  a  very  short 
aponem-osis  into  the  humerus,  on  the  salient  border  descending  from  the 
deltoid  imprint,  and  which  limits,  in  front,  the  furrow  of  torsion  on  the 
body  of  that  bone  (Fig.  102,  7). 

B.  The  posterior  or  deep  j)ortion  (Fig.  102,  9)  is  a  second  muscular  band, 
shorter  and  stronger  than  the  preceding.  It  is  attached,  above,  to  the 
transverse  processes  of  the  first  four  cervical  vertebrae  by  as  many  fleshy  bands 
(Fig.  102,  8'),  which  cover  the  superficial  portion.  The  upper  digitation, 
given  off  to  the  atlas,  is  united  to  the  tendon  common  to  the  small  complexus 
and  splenius  (Figs.  105,  9 ;  106,  9',  10,  11).  The  inferior  extremity  of  this 
portion  of  the  muscle  widens  on  the  scapulo-humeral  angle,  which  it 
envelops  in  becoming  closely  united  to  the  anterior  portion,  terminating 
with  it  on  the  humerus.  An  aponeurosis,  which  is  confounded  with  that  of 
the  trapezius,  and  sends  oS  a  septum  into  the  interstice  between  the  two 
portions  of  the  long  abductor  of  the  arm,  concurs  to  fix  this  extremity  by 
spreading  over  the  muscles  of  the  arm. 

Belations. —It  is  covered,  near  its  mastoid  insertion,  by  the  parotid  gland 
and  the  cervico-auricularis  muscles ;  for  the  remainder  of  its  extent,  by  the 
aponeurosis  of  the  cuticularis  colli,  from  which  it  is  separated  by  a  thin 
fascia  continuous  with  that  which  extends  over  the  trapezius.  It  covers  the 
splenius,  the  small  complexus,  the  oblique  muscles  of  the  head,  subscapulo- 
hyoideus  (to  which  it  adheres  intimately),  the  digastricus,  long  flexor  of  the 
head,  the  angularis,  scalenus,  small  pectoral,  supra-  and  infraspinatus,  the 
long  abductor  of  the  arm,  and  the  coraco-radialis. 

'  At  first  sight  we  might  hesitate  to  admit  that  this  muscle  is  formed  of  such  varied 
and  complicated  elements  as  are  enumerated  above.  Nevertheless,  it  is  a  scientific  fact  • 
.and  we  will  give  a  demonstration,  as  simple  as  it  is  clear,  that  such  is  the  case— the 
Idea  we  owe  to  J.  F  Meckel.  If  wo  take  the  Dog,  for  example,  and  suppose  it  to  bo 
possessed  of  a  clavicle  extendmg  from  the  anteiior  extremity  of  the  stVrnum  to  the 
acromion ;  this  clavic  e  would  cut,  transversely,  the  inferior  portion  of  tho  mastoido- 
humcrahs,  wiach  would  thus  be  divided  into  two  portions,  a  superior  an,l  an  inferior. 

nt/fpr  In  ;r      .'"1      f  r'^i^^  J"  P'''^«^««'  °^  tliis  side,  and  on  the 

other  to  the  mastoid  crest,  as  well  as  to  the  cei  vical  ligament,  where  it  is  confounded  witli 
the  trapczuis,  would  cxnctly  represent  the  clavicular  portion  the  latter  muscle  and 
the  deulo-rnaslouleas.  With  res,.ect  to  the  inCerior  portion,  it  perfectly  resembles  bvit^ 
attachments  the  clamculur  portion  of  the  deltoid.  But,  o„  the  contrary,  if  we  su  i  so 
Man  deprived  of  a  clavicle,  the  three  muscular  fascic'li  indicated,  in'becomi,,?^  , 
founded  with  each  other,  would  form  tho  mastoid.,-humer.lis  of  the  llol^  Z?/ he 
posterior  portion,  or  the  trachelo-acromialis,  which  is  not  represented  in  M  m 
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Aclion.-YfhBu  the  superior  is  the  fixed  point  it  carries  the  entire 
anterior  limb  forward.  This  xnuBclo,  therefore,  plays  a  very  ^^^^^^l 
part  in  locomotion;  as  it  is  called  into  action  when  the  ammal  raises  the 
fore-limb  in  getting  over  the  gronnd.  If  the  fixed  point  of  the  muscle 
is  the  limb,  it  inclines  the  bead  and  neck  to  one  side. 

3.  Sterno-maxillans.  (Figs.  102,  10  ;  114,  4.) 

Synomjm.-The  sterno-mastoideua  of  Man  and  a  large  number  of  the  lower  auimals. 

Form^Structure--Situation-Direction~-Attaclimeni^^^      long  narrow 
muscle,  almost  entirely  fleshy,  and  terminated  at  its  upper  extremity  by  a  flat- 
Led   endon;  situated  in  front  of  tbe  neck, ;  beneath  the  cu  icularis  and 
parallel  to  the  anterior  border  of  the  superficial  portion  of  the  mastoido- 
humeralis,  from  wbich  it  is  separated  by  a  space  that  lodges  the  JUgnlar 
vein;  attached,  inferiorly,  to  the  cariniform  cartilage  of  the  sternmn-^xe^ 
vnseHion;  and  superiorly-mo.aWe  inserhon-to  the  cuvveA  portion  ot  the 
posterior  border  of  the  maxillary  bone  by  its  terminal  tendon. 
^    Belations.-The  muscle  is  covered  by  the  cuticularis  coUi,  and  the 
naroUd  eland.     It  covers  the  tracbea,  the  subscapulo-hyoideus  sterno- 
ryoilL  ste  no-thyroideus,and  the  maxillary  gland.   Its  ^f™!  ^-f^' 
parallel  to  the  anterior  border  of  the  mastoido-hunieralis,  foi-ms  with  it  a 
Cgitudinal  depression  termed  the  jugular  furro., 

vein  of  that  name.    Its  inner  border  is  intimately  united,  m  its  lower  thiid, 
to  that  of  the  opposite  muscle.  .  -^r, 

llcfion— It  directly  flexes  the  bead,  when  acting  in  concert  with  its 
congener    but  alone  it  tons  it  to  one  side.   Lafosse  and  Eigot  bave  wrongly 

nSed  this  muscle  as  a  depressor  of  tbe  lower  jaw.  Bo-je^^^- 
correctly  stated  tbat  it  cannot  move  this  jaw  independently.  (I^^f//*^^^^^^ 
that  tbe^pair-  will  assist  in  opening  the  mouth ;  and  Leyh  asserts  tbat  when 
tbe  moutb  is  closed,  eacb  muscle  will  act  as  a  flexor  to  tbe  bead.) 

4.  Sterno-hyoideus.--5.  Sterno-thyroideus.    (Fig.  114,  6,  7.) 
iSynonym.-The  sterno-thyro-liyoideus  of  Percivall.) 
Fnrm-Structure-Situation-Attaclments.-Sman,  ribbon-shaped,  long, 

Tml:  w?Jh  tt  BursctXhyoideus^  tie  second,  o.  fte  postenor  border 
°'  %Sf-Oot.S  by  the  .temo-ma^avi.  and  the  euticularis  n^usele, 
^^Z:^ZtSiX^^  and  Wn.. 

6  Omo-hyoideus  or  Subscapulo-liyoideus.  (Figs.  102,  11 ;  114,  5.) 
Synonyms.-Hjoiiens-Bourgelat.    (S«&«c«i,«Zo-/,2/otde«s-Pc>-c..«H.)  _ 

the  side  of  the  tracbea,  whose  direction  it  slightly  ciossts. 
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Attachments. — It  derives  its  fixed  insertion  from  the  inner  surface  of  the 
subscapularis,  by  an  aponeurosis  which  is  detached  from  that  covering  the 
latter  muscle.  Its  movable  insertion  is  into  the  body  of  the  hyoid  bone,  in 
becoming  confounded  with  the  sterno-hyoideus,  and  in  being  intimately 
united  to  the  muscles  of  the  opposite  side. 

J^eZa/jojis.— Outwardly,  with  the  subscapularis,  supraspinatus,  small 
pectoral,  mastoido-humeralis— which  closely  adheres  to  it,  the  jugular  vein, 
the  stcrno-maxillaris,  and  the  cuticularis.  Inwardly,  with  the  scalenus,  the 
large  anterior  straight  muscle  of  the  head,  the  main  trunk  of  the  carotid 
artery  and  the  nerves  accompanying  it,  the  trachea,  thyroid  gland,  and  the 
inferior  face  of  the  larynx.  The  jugular  vein  is  entirely  separated  from 
the  carotid  artery  by  this  muscle  in  the  upper  half  of  the  neclc. 

Action. — It  is  a  depressor  of  the  hyoid  bone  and  its  appendages. 

7.  Great  Anterior  Straight  Muscle  of  the  Head.    (Figs.  104  and  105,  10  ; 

106,  13.) 

Srjnonyms. — Long  flexor  of  the  heB.A—Bovrgelat.  Trachelo-siiboccipitalis — Girard. 
{Rectus  capitis  anticis  major — Percivall.    TracJielo-occipitalis — Leyh.) 

Form — Stricture — Sitiialion—Direciion.— A  long,  flat  muscle,  fascicu- 
lated in  its  posterior  half,  terminated  in  a  tendinous  cone  at  its  anterior 
extremity,  and  passing  along  the  first  cervical  vertebrae  in  front. 

Attachments. — Behind,  to  the  transverse  processes  of  the  third,  fourth, 
and  fifth  cervical  vertebrae  by  as  many  fleshy  digitations,  the  most  inferior 
of  which  are  the  longest — fixed  insertion.  In  front,  into  the  imprints  on  the 
body  of  the  sphenoid  bone  and  the  basilar  process,  by  its  terminal  tendon — 
movable  insertion. 

delations. — Outwardly,  with  the  mastoido-humeralis,  the  subscapulo- 
byoideus,  and  the  small  anterior  straight  muscle.  Inwardly,  with  the  long 
muscle  of  the  neck  and  the  muscle  of  the  opposite  side.  In  front,  with  the 
common  carotid,  the  nerves  accompanying  this  artery,  and  the  guttural 
pouch,  which  lines  it  near  its  movable  insertion.  Behind,  with  the  great 
oblique  muscle  of  the  head  and  the  occipito-atloid  articulation. 

Action. — It  either  directly  flexes  the  head  or  carries  it  to  one  side, 
according  as  it  acts  alone  or  with  its  fellow  of  the  opposite  side. 

8.  Small  Anterior  Straight  Muscle  of  the  Head. 

Synonyjns.—Flesoi  capitis  hxevla—Rourgelat.  Atluido-suboccipitalis— GjmrcZ. 
(Rectus  capitis  anticus  minor— Percivall.    Atloido-occipitalis  inferior— Leyh.) 

A  small,  entirely  fleshy,  prismatic  fasciculus,  lying  to  the  external  side 
of  the  preceding  muscle ;  attached,  posteriorly,  to  the  inferior  face  of  the 
body  of  the  atlas  ;  in  front,  to  the  body  of  the  sphenoid  bone  and  the  basilar 
process,  beside  the  great  anterior  straight  muscle.  It  is  covered  by  the 
guttural  pouch,  and  covers  the  occipito-atloid  articulation.  It  concurs  in 
flexing  the  head. 

9.  Small  Lateral  Straight  Muscle. 

Synonyms.—FlexoT  capitis  ^-Mvaa—Bourgelat.  Atloido-styloideus— Girard  (Obli- 
guu8  capitis  anticus— Percivall.    The  rectus  capitis  lateralis  of  Man.)  ' 

Yet  smaller  than  the  preceding,  and  prismatic  and  entirely  fleshy  like  it 
this  muscle  lies  on  the  side  of  the  occipito-atloid  articulation  ;  it  is  attached 
to  the  atlas,  outside  the  small  anterior  straight  muscle— yia;e(Z  insertion  •  and 
to  the  inner  face  of  the  styloid  process  of  the  occipital  hone— movable  insertion 
It  18  the  congener  of  the  two  anterior  straight  muscles  of  the  head 


200 


TEE  MUSCLES. 


10.  Scalenus.  (Figs.  104,  105, 106.) 
Synonyms.-Goaio-tTadioleMB-Girard.    (Scalenus  anticus  ond  posticus  of  Man.) 
Situation-Direction--Compodtion.--Doei>lj   situated   at  the  inferior 
Tiart  of  the  neck,  in  an  obliauo  direction  downwards  and  backwards,  this 
muscle  comprises  two  portions  of  unequal  dimensions,  placed  one  above 

^^^^Fol'm-Siructure--AUacliments.-K.  The  superior  portion  (scalenus posti- 
cus of  Man),  the  smallest,  is  composed  of  three  or  four  fleshy  fasciculi,  attached 
bv  their  extremities  to  the  transverse  processes  of  the  last  three  or  tour 
cervical  vertebrfe.    The  last  terminates  at  the  superior  extremity  ot  the 

^^B^^The  inferior  (scalenus  anticus  of  Man),  the  most  considerable,  is 
flattened  on  both  sides,  thick  and  wide  posterioi-ly,  thin  and  narrow 
anteriorly,  and  is  composed  almost  entirely  of  fleshy  fibres  which  are  longest 
as  they  are  inferior.  It  is  attached :  1,  To  the  transverse  processes  of  the 
list  four  cervical  vertebrte  by  short  fasciculi  scarcely  distmct  from  one 
another,  the  first  of  wliich  is  crossed  by  the  last  digitation  f /he  great 
anterior  straight  muscle ;  2,  To  the  anterior  border  and  external  face  of  the 
fii-st  rib,  where  all  its  fibres  end. 

Belations.-The  scalenus  responds:  by  its  external  to  tne  sub- 

scapulo-hyoideus,mastoido-humeralis,  and  the  sterno-prescapulaiis  by  ts 
internal  face,  to  the  longus  colli,  trachea,  common  carotid  artery  and  its 
accompanying  nerves,  and-on  the  left  side  only-to  the  oesophagus ;  by  its 
iX?or  Sr,  to  the  jugular  vein.  The  two  portions  of  the  scalenus  are 
sSaiXd  from'  one  another,  in  front  of  the  fii-st  rxb,  by  an  interspace 
traversed  bv  the  nerves  of  the  brachial  plexus.  j-  „  ti„ 

Action -When  the  first  rib  is  the  fixed  point,  this  muscle  either  dii-ectly 
flexeVthe  neck  or  inclines  it  to  one  side.    When  the  neck  is  the  fixed  point 
ft  di ws  forward  the  first  rib  and  fixes  it  in  this  position  during  the 
dilatatron  of  tie  chest,  in  order  to  aid  the  inspix-atory  action  of  the  external 
intercostal  muscles. 

11.  Long  Muscle  of  tlie  Nech. 
Synonyms.-me^ov  lo.gus  col\i-BourgelaL    Subdorso-atloideus-GW.  (Longt^ 
colli— Percivall.  Dorso-atloideus—Leyh.) 

Situation-Composition.-A  single  and  considerable  muscle,  i^^^^ediately 
covering  the  infeiir  aspect  of  all  the  cervical  and  the  fii'st  six  dor^ 
veSI  and  composed  of  two  lateral  portions  which  are  united  on  the 
median  line,  and  constitute,  in  certain  animals,  two  distinct  "muscles. 

SMure^Attaclments.--B^ch  lateral  portion  of  the  longus  colli  as 

1  If  o  snPfo^sion  of  very  tendinous  fasciculi.    The  most  posterior  of 
composed  of  a  succession     ^«  y  ^^^^-^^  ,f  dorsal 

vcrtoDu^,  aue  1  ^       •    i^gerted  by  a  strong  tendon.  The 

o^lZo^li^^^^^^^^^  and  confounded  out^lly  with  the  inter 

othei  lascicuii,  lobs  carried  from  one  cervical  vertebra  to  another, 

*'^^"^^^^ltoted  fonvaiJs  ™k1s,  and  inwards,  in  converging  towards  those 
'ffrr^rsL  liir  K^^^^  attached  successively:  outwardly,  to  the 
of  the  opposite  /"^^i   t  six  cervical  vertebra);  inwardly,  to  the 

transverse  proc  s  es  of  t^io  ^-^^^^       ^.^  ^^^^^^ior  fasciculus 

pa"tre  infSio We  of  the  atlas,  into  which  it  is  inserted  by  a 
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tencloii  common  to  it  and  the  fasciculus  of  tlie  opposite  side,  and  which 
receives  the  most  superficial  fihres  of  the  tliree  or  four  preceding  fasciculi. 

Relations. — Above  and  behind,  with  the  vertebra3  which  it  covers,  as 
well  as  their  intervertebral  discs ;  below  and  in  front,  with  the  trachea 
and  oesophagus,  and  the  vessels  and  nerves  accompanying  these  two  tubes ; 
on  the  sides,  wdth  the  great  anterior  straight  and  the  scalenus  muscles  in  its 
cervical  portion,  and  in  its  intrathoracic  portion,  with  the  pleurte,  and 
important  vessels  and  nerves. 

Action. — It  flexes  the  whole  neck,  and  the  cervical  vertebrse  on  one 
another. 


DIFFERENTIAL  OHAEAOTEES  OF  THE  MUSCLES  OF  THE  CERVICAL  REGION  IN   OTHER  THAN 

SOLIPED  ANIMALS, 

A.  Superior  Cervical  Region. 

1.  Ruminants. — In  the  Ox,  the  angularis  arises  by  six  digitations  from  all  the  cervical 
vertebrse  except  the  first ;  the  splenius  is  little  developed,  and  is  not  attached  to  either 
the  third  or  fourth  cervical  vertebra. 

2.  Pig. — -The  muscles  of  the  superior  cervical  region  in  this  animal  are  generally 
very  developed.  The  rhomboideus  is  divided  into  two  fleshy  bodies,  one  of  which  proceeds 
to  the  occipital  protuberance,  and  the  other  to  the  rudimentary  cervical  ligament  and 
the  first  dorsal  vertebra.  The  angularis  is  attached,  as  in  Euminants,  to  the  six  cervical 
vertebrsB  ;  sometimes  it  even  shows  a  digitation  that  descends  to  tlie  atlas.  The  splenius 
only  terminates  anteriorly  by  three  fleshy  bodies;  but  they  are  voluminous,  and  are 
inserted,  one  into  the  atlas,  another  into  the  mastoid  crest,  and  the  third  into  the  occipital 
protuberance.  In  the  great  complexus,  the  two  portions  are  completely  separated  from 
each  other,  except  at  theh  upper  extremity,  by  the  interspace  lodging  the  superior 
cervical  artery.  The  aponem-osis  attaching  the  muscle  to  the  spinous  processes  of  the 
first  dorsal  vertebraj  is  not  confounded  with  that  of  the  splenius  or  the  small  anterior 
serrated  respiratory  muscle.  The  atloidean  fleshy  body  of  the  small  complexus  is  scarcely 
distmct  from  the  superior  branch  of  the  ilio-spinalis  and  the  intertransversales.  Lastly 
It  IS  diBBcult  to  distinguish  the  small  posterior  straight  muscle  from  the  deep  fasciculus 
of  the  great  straight  muscle. 

3.  Oarnivora.— In  these  animals  the  muscles  of  the  superior  cervical  region  are 
nearly  all  voluminous,  as  in  the  Pig.  The  rhomboideus  is  bifid  at  its  origin  and  its 
anterior  branch  arises  from  the  mastoid  crest.  The  angularis  is  also  attached  to  the  last 
six  cervical  vertebr®.  Very  thick  and  broad,  the  splenius  only  passes  to  the  atlas  and 
mastoid  crest.    The  oblique  and  straight  posterior  muscles  of  the  head  are  also  remarkably 

B.  Inferior  Cervical  or  Trachelian  Region. 

vprJ"  ^^^^d^»eep,the  disposition  of  the  cuticularis  colli  offers  a 

very  considerable  diff-ereuco  from  that  observed  in  Solipeds.  The  fleshy  portion  is 
absent  or  appears  to  be  absent,  in  the  cervical  region;  the  anterior  muscles  of  the  neck 
are  only  covered  by  a  thin  fascia  developed  on  the  sides  of  the  neck  When  tht 
fascia  reaches  the  face,  it  becomes  continuous  with  the  fleshy  fibres  -  a  fasciculus  of 

S^'^iZrrlhf  m  "-V"       ""T'  -i"^-       alveo-iabiSf  Tno  hei- 

^^intercrossed  m  the  maxillary  space  by  the  analogous  fasciculus  of  the  opposite 

rp,^T^t  °f  t^"^        is  also  distinguished  by  an  extremelv 

remarkable  pecuharity  wliich'it  is  necessary  to  allude  to  here  :-The  fleshy  cervS  band 
altogether  absent  m  the  Sheep,  is  not  so  in  the  Ox;  we  have  found  it  Sniinr  bLieath 
£  vS^ri3"n  aponeurotic  fascia,  the  long,  thick  strip  which  1  afbrrdescSd 

«t^r;n  I  nHo^   r  analogue  of  the  sterno-maxillaris  in  tho  Horse  tS 

strip  IS  attached,  like  the  muscular  baud  which  reoresents  it  in  SnHV.nrll  ^  • 
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face  a  small,  brigbt-red,  funicular  fasciculuB,  wMch  •---f  "^t  < 

the  cleido-mastoideus  tovmmates  "  '  ^.^^f  fi"  H.c  long  fleKor  of  the  head 

inserted  into  tl>c  basilar  process,  "^^^^^'''^^e^^^^^^^  mastoido-humeralis  is 

a;i1n?PtheI»^^^^^  ^  ^"^te  d.tinct  fro.  the  atloid 

insertions  of  the  ^Pl'^'^^.^^'^^f  ff,^^^^^         the  superficial  portion  is  absent. 

ThJ?a?.:-Sdfvi£  Ss  branched.  beUveeL  which  pass  the 

biceps.    The  ^nn^er  braBch  passes  t^^^^^^^^  TSng'inserted  into  the  inferior  maxilla  is 


digastric.  ,  ,    .       „f  Tfiirm-innts  is  but  sli°-htly  developed,  and  might  be  termed 

two  muscles.  i„  „eti,^  i,^„ri  rlpqppnds  to  the  sixth  cervical  vertebra. 

The  great  anterior  straight  muscle  °/ f  ^ '^^^ f which  is  annexed 
Its  cervical  insertions  ai;e  covered  by  ^^.y^T^  "^'S.;^^;";^^^^  s  attached  to  ti.e 
to  it.  Like  it,  this  fasciculus  leaves  the  sixth  "^eivica  veiteDia  a  confounded 
Lnsverse  processes  of  the  f«^^^^^ 

with  theiutertransversales,  and  finally  *^^™^^7;"'?„^i neck 
traclielo-atloideus  (Fig.  112,  24).  flpveloT)ed  being  a  flattened  band 

Of  the  rto  portions  of  the  .««ste*-fa~'"to.  M^^^^^  i,  „i„olie:l  to 

ess-emit,.    The  posle,™,  to™^,  the  «to.* 

Ltel%ttlerfflir;t^rro; tScS^^^^  ",,..4  the  »..toid  p,oee„,  the 
deepp,rt»ni».tg^=hj^^^^^^^^^^^  U.0  s.e,„o.„<...ide«,  .s  it, 

nSeE'JjSS  J^Sr&e.e.t.,,  b„.ch  to  the  i.feHo,  fae, 

maxillary  space,  and  the  parotid  gland,  1.^^^^^        ^^.j^^,  . 

The  portion  coming  from  ^I'^^^^^m  S  iho^l^^^^^  P"^^^'^^  "'^^7/''" 

S^ciS?  £\elS::^^n '^nr^t  LUnaxillary  space,  whore  .s  fibres 

^"'VJ^i^i^^^Stmpc^s^^^^ 

superykiaipor/Zonisbifidsupenody^  '^.""1;^^ 
pLtTonTasses  from  tl.e  atlas  to  the  scapular  sp.ne. 
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The  tendon  of  the  stemo-maxillaris  goes  to  the  mastoid  process.  The  sierno-hyoideus 
and  tliyroidem  are  thick  and  not  digastric,  and  commence  from  the  cartilage  of  the  first 
rib. 

The  Caiiiivora  have  no  suhscaptdo-hi/oideus ;  but  they  possess  a  very  long  scalenus, 
which  passes  to  the  eighth  rib,  and  a  long  muscle  of  the  neck,  which  tends  to  become 
divided  into  two  lateral  portions. 


SPINAL  REGION  OF  THE  BACK  AND  LOINS. 

This  offers  for  study  eight  pairs  of  muscles,  nearly  all  of  which  have 
their  insertions  extended  over  the  dorso-lumbar  spine,  and  are  disposed  in 
several  layers  on  each  side  of  this  long  multifidious  crest.  These  muscles 
are,  enumerating  them  according  to  their  order  of  superposition :  1,  The 
trapezius ;  2,  G-reat  dorsal ;  3,  Small  anterior  respiratory  serratus ;  4,  Small 
posterior  serratus  ;  5,  Uio-spinalis  (longissimus  dorsi)  ;  6,  Common  intercostal ; 
7,  Transversales  of  the  hade  and  loins  [semispinalis  dorsi  and  lumborum). 

Preparation. — 1.  Place  the  animal  in  the  second  position.  2.  Eemove  the  slciii 
with  the  pauniculus  and  tlie  mass  of  olecranian  muscles,  to  show,  in  a  first  operation,  the 
trapezius  and  great  dorsal  muscles  (Fig.  102).  3.  In  a  second  operation,  remove  the 
entire  fore-limb,  with  the  great  dorsal  muscle,  whose  mode  of  termination  may  then  be 
studied ;  then  prepare  the  two  small  serrated  muscles.  4.  Eemove  these  two  muscles,  as 
well  as  the  angularis  of  the  si'apula  and  the  splenius,  to  expose  the  common  intercostal 
and  ilio-spinalis  (Fig.  106).  The  superior  branch  of  the  latter  remaining  covered  by  the 
great  complexus,  excise  this  muscle,  leaving  only  its  insertions  into  the  transverse 
processes  of  the  dorsal  vertebra,  to  show  how  they  are  fixed  between  the  two  branches 
of  the  ilio-spinalis  (longissimus  dorsi).  5.  Dissect  the  transversales  (semispinalis)  by 
removing  the  ilio-spinalis  and  the  internal  angle  of  the  ilium. 

1.  Trapezius.    (Fig.  102,  1,  3.) 
Synonym. — Dorso-  and  cervico-acromialis — Girard. 

Situation — Form — Structure. — This  is  a  superficial  membranous  muscle, 
situated  on  the  sides  of  the  neck  and  withers.  Its  shape  is  that  of  a  triangle 
whose  base  is  upwards.  It  is  aponeurotic  at  its  upper  border  and  in  its 
centre,  which  allows  it  to  be  distinguished,  especially  in  emaciated  subjects, 
into  a  cervical  and  a  dorsal  portion.  The  fleshy  fibres  of  the  first  are 
directed  downwards  and  backwards;  those  of  the  second  are  oblique 
forwards. 

Attachnents.~By  its  superior  aponeurosis,  it  is  fixed  to  the  cervical  cord 
and  to  the  summits  of  the  transverse  processes  of  the  first  dorsal  vertebrce 
where  it  adheres  to  the  external  face  of  the  great  dorsal  muscle.  By 
its  central  aponeurosis  and  that  of  its  summit,  it  is  attached  to  the  tuberosity 
of  the  olecranian  spine  and  the  external  scapular  aponeurosis. 

Belations.--This  muscle  is  covered  by  two  aponeurotic'  planes,  whose 
Jbres  cross  its  own  at  a  right  angle.  Inwardly,  it  responds  to  the  rhom- 
boideus,  splenms,  angularis,  sterno-prescapularis,  the  supra-  and  infra- 
spinatus, and  the  great  dorsal. 

Action.~lt  raises  the  shoulder,  and  carries  it  forward  or  backward 
according  as  one  or  other  of  its  muscular  portions  contract. 

2.  Great  Dorsal    (Fig.  102,  2.) 
i)'ynon2/m8.-Dorso-humeralis-  Girard.    (_Lati8simus  dorsi-Percivall.) 

Form— Situation— Structure— Attaclments.~A    very    brond  +,.,-o,,„„i 
;  muscle,  extended  over  the  loins,  back,  and  side  of  the  thorax  and  f omS  S 
b  an  aponeurotic  and  a  muscular  portion.  ioimca  ot 

The  aponeurosis  is  attached,  by  its  superior  border,  to  the  summits 
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of  the  spinous  processes  of  all  the  lumbar  and  tlic  last  fourteen  or  fifteen 
dorsal  vertcl)riB-/a;e(Z  insertion  of  the  muscle  inferior  border 

The  fibres  of  the  fleshy  portion  are  detached  from  ^^^^"^^  .^"'/^^^^ 
of  the  aponeurosis,  at  the  twelth  or  thirteenth  nbs,    o   he  ^^^^^^l  ^ 
the  scapula     They  are  directed  forwards  and  downwards  and  all  conveigo 
r  flat  tendo/ which  is  inserted  into  the  internal  t^beros.ty  on  the 
C^v  of  thebiSnerus-momWc  in^  This  tendon  is  remarkable,  at  its 

IX^Srof  thf  ituHuTi  manner  tW.  this  extremity  is  cempnsea 


Fig.  105. 


vical  insertions  of  the  "^"^^toido-hum  a  is  J,  AU^^^  ^^^^^^^ 
n,astoido-hun.cralis  ^Pf'^VvWenrir Superior  scalenus;  13,  Small 
nmscle  of  the  head  ;  11,  l^f"''"'  , ^.f^f^'i^  Great  scrratus ;  1 6,  Transverse 
anterior  -n-atus ;     4    Pos^en      ^  f     15    Gxeat  ^^^^^^ 

Tsfe  ff  tt:  imen;'  ^oTstlight  musele  of  the  abdomen;  21,  St.lo-max.l- 

lary  portion  of  the  digastric  muscle. 
„itM„  a  a„plieat«o  of  the  meuAanous  tendon  of  the  I«tissin„,s  d,.m 
'^'%*iL.-TWs  mnsde  is  co-ed  by  the  *in^^^^^^^ 

dorsal  portion  of  «><; '-P^^^-;  t„'^„nhe  s  apnlt;  the  rho-nhoidens ; 
covers  the  infraspinatus;     °  ,„„sclcs'  ,vhose  nponenrosis  .s 

the  small  anterior  and  l'°f  ^'  JJ^^^^^^^^^^^^^  2c  prii  eipal  gluteal ;  a  i>oition 
directly  joined  to  its  own  ;«  ?'\'°f which  its  apoiienrosis  strongly 
„f  the-  orforiial  snrfaee  of^  1  o  «  „„a  «,e  p«t 

SSZI''  Bc.t'':en°;hel.strih=a,,d  the  exU  rnal  angle  of  the  , Hum, 
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the  aponeurosis  unites  with  the  small  oblique,  but  more  j)articularly  with 
the  great  oblique,  muscle  of  tho  abdomen  ;  it  is  prolonged,  posteriorly,  on 
the  muscles  of  the  croup  to  constitute  the  gluteal  aponeurosis. 

Action. — It  carries  the  arm  backwards  and  upwards ;  and  it  may, 
according  to  a  great  number  of  authors,  serve  as  an  auxiliary  in  inspiration 
when  its  fixed  point  is  the  humerus.  According  to  others,  but  in  whose 
opinion  we  do  not  share,  it  is  an  expiratory  muscle. 

3.  Small  Anterior  Serrated  Muscle.  (Fig,  105,  13.) 

Synonyms. — Dorso-costalis— GirorcZ.  Anterior  portion  of  the  long  serrated  muscle 
— Bourgelat.  (Superjicialis  costarum—Percivall.  Anterior  serrated  muscle  of  Leyh. 
Serratus  posticus  superior  of  Man.) 

Form — Situation. — This  is  a  flat,  thin,  and  quadrilateral  muscle,  situated 
beneath  the  rhomboideus  and  the  great  dorsal  muscle. 

Structure. — It  is  composed  of  an  aponeurotic  and  a  fleshy  portion.  The 
first  is  confounded,  in  front,  with  the  aponeui-osis  of  the  splenius,  and  is 
insinuated,  behind,  underneath  that  of  the  posterior  small  serratus,  with 
which  it  soon  becomes  imited.  Its  inferior  border  gives  origin  to  the  muscular 
portion,  a  little  above  the  interval  which  separates  the  common  intercostal 
and  the  ilio-spinalis.  Narrow  and  elongated  antero-posteriorly,  the  muscular 
portion  is  composed  of  bright-red  fibres  directed  obliquely  backwards  and 
downwards,  and  which  form  at  the  inferior  border  irregular,  and  sometimes 
but  faintly  marked,  festoons. 

Attachments. — ^It  takes  its  fixed  insertion,  by  the  superior  border  of  its 
aponeurosis,  from  tlie  summits  of  the  anterior  dorsal  spines,  with  the 
exception  of  the  first,  to  the  thirteenth  inclusive.  The  movable  insertion 
takes  place  on  the  external  surface  and  anterior  border  of  the  nine  ribs 
succeeding  the  fourth,  by  means  of  the  digitations  of  the  fleshy  portion. 
This  muscle  is  also  attached  to  the  external  surface  of  these  ribs  by  a  short 
fibrous  band,  which  is  detached  from  the  internal  face  of  the  aponeurosis 
near  its  inferior  border,  and  penetrates  the  space  between  the  ilio-spinalis 
and  the  common  intercostal  muscle. 

Belations.—Outwa,idfi.  with  the  rhomboideus,  great  serratus,  great  dorsal 
and  the  posterior  small  serratus,  which  covers  its  three  last  festoons' 
inwards,  with  the  ilio-spinalis,  the  common  intercostal,  and  the  external 
mtercostals. 

Action.—This  is  an  inspiratory  muscle,  and  it  also  serves  as  a  check  to 
the  deep  spmal  muscles. 

4.  Small  Posterior  Serrated  Muscle.    (Fig  106,  14.) 
Synonyms.-l.umho.cosU]iB-Girard.    Posterior  portion  of  the  long  serrated  musolfi 

fli!r£,^2^&TM^^^^^^  ^^^^-^--^  — e'ofTeyt 

Situation.-8ituM  behind  the  preceding,  which  it  follows,  and  present- 
ing the  same  form  and  arrangement,  this  muscle  also  ofi"ers  the  follow^l 
particular  features  for  study  :  xuiiuwiug 

1.  Sh-uclure.— Its  muscular  portion,  which  is  thicker  and  of  a  deeo-red 
colom-,  IS  cut  into  nine  we  1- defined  digitations.^  The  fibres  whi6h  compose 
it  run  m  an  almost  vertical  direction.  compose 

2  Attaclments.— Its  aponeiu-osis,  closely  united  to  that  of  the  ereat  dov«nl 
muscle,  which  covers  it,  is  attached  to  the  spinous  processes  of^o  doml 
'  It  frequently  happens  that  only  eight  digitations  are  found. 
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vertebra  after  the  tenth,  and  to  so,.e  lumbar  v-tcl---    ItB  dj^^^^^^ 
are  fixed  to  the  posterior  border  and  external  face  of  tl  c  n   e  ly t  r  W 

3.   Relations -Outsv^vdB,  with  the  great  ^"^'^^^ '. Xlst^^^  e 
small   anterior   serratns,  the  ilio-spinabs,  eommon  inter^^^^^^^^^ 
external  intereostals.    Some  of  xts  postenox-  ^^f  Zi, 
cealed  by  those  of  the  great  oblique  muscle  of  the  abdomen, 

"^tZtl^^'S^  Sp^HrStle,  in  consequence  of  its  drawin, 
the  ribs  backwards  and  upwards. 

5.  The  niospinalis  Muscle.    (Fig.  106.) 
Tt  rPnresents  the  long  dorsal,  short  transversal,  and  long  spinous  oi 

versalis  cervicis  of  Man.  .^ugeie  the  ZoHg/ss/mws-cZorsi— the  name  given  to 

i«  elongated  from  brfore  to  behind,  and  Saltenod  aW 

i^orm.-— xi  lb         B  ™ii^ph  renreseuts  the  common  moss  in  Man, 

and  below  m  its  P°f  "^^^^^^^^^^^^  thin  outwards.  Anteriorly, 

-xroTSg^;-^^^^ 

a,  To  the  p™°"%P7X%r  iclrtberk'ot  the  lumbar 

cervical  vertebrie  ;  S,  To  tbe  an.c m.       ^  ^  ,,,t        cerTical  yertebrie ; 

sirfaceoftbefiteen^orsi*^^^  posteriorly,  in  the  part  which 

fleshy  are.  covered  -  co.nnjon  by  a^  tl-l^JPO-  ^„ 

commence  at  the  postenoi  exxie     J  various  bony  eminences 

EI  r.sn;;d    ^^^^^^^^^^        Ln..  o^ 

The  mfernaZ  and  superfiaal,  ^^.J''2TSdri  of  the  attachments, 
the  spinous  P-«--%J^t'at"rdi  t'^^^^^  ;  but  they  become 

These  fasciculi  are  lijtle,  t  at  'H^J^'^"  f  ^^..^bra,  they  separate  from 
xnore  so  anteriorly    About  the  sa.th        -  ^eUe^  ^,^^J^  ^^^^ 

the  other  fasciculi  to  form  the  ^7^"^™  are  those  which  attac 

The  internal       r'frf' Z  Zo^^^  transvcr^ 
the  muscle  to  the  f  t^^^^^  dctachgd  from  ea'^H 

processes  of  the  back  and         •    /^^^^^^i^.^,.    Anteriorly,  they  PJ 

iHo-^i-alis.  .hieh  they,  in  common 
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1,  2,  3,  4,  Ilio-spinalis ;  5,  Com- 
mon intercostal ;  6,  Principal 
portion  of  the  great  complexus  ; 

7,  Anterior  portion  of  the  same  ; 

8,  Mastoid  fasciculus  of  the 
small  complexus ;  8',  Its  ten- 
don ;  9,  Atloid  fasciculus  of  that 
muscle  ;  9',  Its  tendon  ;  10,  At- 
loid insertion  of  the  splenius 
turned  forward;  11,  Ditto  of 
the  mastoido-humeralis ;  12, 
IntertransYersales  of  the  neck  ; 
13,  Long  flexor  of  the  head;  14, 
Inferior  scalenus  ;  15,  Superior 
scalenus;  16,  Internal  inter- 
costals;  17,  Dependent  fasci- 
culus of  the  small  oblique,  form- 
ing the  retractor  of  the  last  rib, 
according  to  German  anatom- 
ists ;  17',  Small  oblique  muscle 
of  the  abdomen ;  18,  Transverse 
muscle  of  the  abdomen. 


DEEP  MUSCLES  OP  THE  SPINAL  REGION  OF  THE  NECK,  BACK,  AND  LOINS  AND 
THE  COSTAL  AND  INFERIOR  ABDOMINAL  REGIONS  ' 


THE  MUSCLES. 

the  exte™.l  fasciculi,  go  to  fo™,  P-f™»„*. 

.upcrtcid ;  md  tlioy  arc  seen  »l>'-"'8'"8  "P.  J"'"/"!', 

appear  to  BCpai-atc  to  allow  them  to  1»»  (*  * '"'j^t^Sds  to  reach  the  rib, 

the  common  w  which  would  be  «n>o"M  long  bofo«  ilB  t^^^^ 

the  necl.,  in  eonBe<iae„ce  o  tLrarSutinuaUy  added 

—s-  ^:«=rf ^^SF    'T^.  " 

Sin^t aS'S'orrthtrolt  SlS;  li.c  tho.|  which  the,  arc 

charged  to  continue  to  the  neck.  ,  ,    ,^   pyramidal  point  of  tLo 

Belations.-The  ilio-spinaliB  is  ^^.^^J-^.  /rmticS  excavlti     and  by 

intercostals.    Outwards  it  is         .^^^\*,^;,",Xo^  and  tlie  trans- 

.ei:?e:  cX"—  II  rp:nt  -cal  HgLent  and  the  analo- 

it  covers  some  intertransversa  es  colli^^  a^^^^^^^^  ^^,,,1 

attach  the  great  ^r^^^-^Hot  i  eTen Ttadies  a  number  of  muscular 
vertebree.    From  ^tese  chgitations  it  e^^^^^^^ 

fasciculi,  which  go  to  ^t^--g*^^J^^^^^^^^^  cilumn,  which,  when 

it  J^Z^^i^^^^^  ^-^^  ^^^^ 

6.  Oomm£.«  Mermld  Mmde.   (Kg-  106,  6.) 
„.-T™;bel„.c»t..i,-«.W.    The  or  M». 

costaritm — Percivall.)  i-    i    1    q+  I'ta 

«hTtnrrno:iihew^^^^^^^  „ 
pHcrdtr:str:r^?3fiJir,rr^^ 

of  a  series  of  fasciculi,  directed  cOD  iquely^^t^^^^^  terminatmg 
wards,  tendinous  at  their  «^*^?^"^;*^;;'tif;,its  °The  most  posterior  leave 

J&lSarri:  — the  in^rior  branch  ofthe  .U. 
""'"£«.-0„tw.rds,  with  the  great  and  .nrall  scrratns  ;  inwards,  wUr 


spine. 
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7.  Transverse  Spinous  Muscle  of  the  Bach  and  Loins.    (Fig.  106,  3.) 

Synonyms. — Transveiso-spinous— Gij-arti.  Borso-lumhar  portion  of  the  semispiualis 
.of  Mau.    (The  spinalis  and  semispinalis  dorst — Pereivall.) 

Situation — Extent. — This  is  a  very  long  muscle,  directly  applied  to  the 
supersacral  and  dorso  lumbar  spine,  and  continuous,  in  front,  with  the 
transversales  colli ;  these  two  muscles,  therefore,  measure  nearly  the  whole 
length  of  the  si^inc. 

Structure. — It  is  formed  of  an  assemblage  of  short  fasciculi,  which  are 
flattened  on  both  sides,  tendinous  at  theii-  extremities,  directed  obliquely 
forwards  and  downwards,  and  a  little  inwards,  thus  crossing  at  a  right  angle 
the  spinous  processes  they  cover. 

Attachments. — These  fasciculi  are  attached,  below,  to  the  lateral  lip  of 
the  sacrum,  the  articular  tubercles  of  the  lumbar  vertebrte,  and  the  trans- 
verse processes  of  the  dorsal  vertebras — origin.  They  are  fixed,  above,  to  the 
spinous  processes  of  the  sacral,  lumbar,  and  dorsal  vertebras,  and  into  that  of 
the  last  cervical  vertebra — termination.  It  is  to  be  remarked  that  they  do 
not  attain  the  stmimits  of  these  spinous  processes  in  the  first  half  of  the 
dorsal  region. 

Belations. — Outwards,  with  the  lateral  sacro-coccygeal  and  ilio-spinalis 
muscles,  which  are  confounded  with  it  near  its  posterior  extremity ;  inwards, 
with  the  sacral  spine  and  the  spines  of  the  lumbar  and  dorsal  vertebrse,  and 
with  the  interspinous  ligaments  of  these  three  regions. 

Action. — It  is  an  extensor  of  the  spine. 


DITPEBENTIAL  CHAEACTEKS  OP  THE  MUSCLES  IN  THE  SPINAL  BEGION  OF  THE  BACK  AND 
LOINS  IN  OTHEB  THAN  SOLIPED  ANIMALS. 

1.  Ruminants.— In  the  Ox,  Sheep,  and  Goat,  the  trapezius:  is  thick  and  very  broad 
The  anterior  small  serrated  muscle  is  inserter],  by  its  last  digitation,  into  the  ninth  rib 
The  posterior  serrated  is  iixefl  into  the  fonr  last  riljs. 

^•v.^P;":?^  impe^ius  is  well  developed.  The  great  dorsal  is  voluminous,  and  is 
attached  to  the  surface  of  the  ribs,  which  it  covers  by  digitations  from  its  fleshy  portion 
It  IS  fixed  near  the  small  trochanter  to  the  lip  of  the  bicipital  groove  The  inferior 
branch  of  the  ilio-spmalis  of  this  animal  is  easily  divided  into  two  portions  traces  of 
which  are  lonnd  in  the  Horse:  one  is  formed  by  tl,e  costal  fasciculi,  the  other  bv  the 
transverstd  fasciculi.  The  latter  constitutes  the  muscle  to  which  Boiu'gelat  has  -iven  the 
name  of  short  transversal.  =■  o'vuu  me 

3.  Cabnivoea.— Several  of  the  spinal  muscles  in  the  Dog  resemble  those  of  tlie  Pi'-  ■ 
such  are  the  trapezium,  the  great  dorsal,  and  the  ilio-spinalis.  In  animals  of  this  ctoup' 
it  18  remarked  that  the  anterior  serrated  is  very  thick  and  very  developed,  and  that  it  s 
attached  to  the  eight  ribs  succeeding  the  second  by  as  mnny  well-marked  festlns  The 
^osterwr  has  only  three  d.gitations,  which  are  attaclied  to  the  three  last  ribs  The  commo," 
intercostal  exactly  resembles  the  sacro-lumbalis  of  Man  •  behind  the  li^t  rih  U  ^1?/-^T 
a  thick  fleshy  body,  separated  by  a  fissure  from  the  iHo-spiralTs,  Sh  wJict^ 
to  the  coxa.  Lastly,  the  transverse  spinal  muscle  of  tUhach  and  Zoz«s  is  verv  strmT^  I, 
the  lumbar  region,  and  is  prolonged  on  the  coccygeal  vertebra  ^        °  ' 

they  aTe°tlV°in 'the  ^ ,V  b.^i'lT^fT,"'"''^''  ''''  ^^'^^  Ruminants 

verL^-  ludi  ^^^^^.^z^j^n^:^,^^,:^ 

COMTABISON  op  TUE  ~  ^^HVrMErCA^rA=.™  " 

It  H  usual,  in  human  anatomy,  to  describe  by  the  name  of  muscles  of  t),„  T.„  i 
neck  those  which  correspond  to  the  superior  cervical  region  and  t^ose  of  •    f  ^  ""^'^ 

of  the  back  and  loin.s  of  the  doinesticated  animals.  Thrmu  c  es  of  th!  Sff'?"''^  '""•^"'J 
region  ^are  described  in  Man  as  muscles  of  the  neck,  ^tt^S^^^  ---1 
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A.  Musdii»  of  the  Bade  and  Cervix. 
In  the  trapezius  of  Man,  a  cervical  and  a  dorsal  portion  can  no  longer  be  difitingmHlie.l. 
Above,  it  is  attached  to  tho  superior  occipital  curved  hue ;  be  ow,  it  is  fixed  to  th,. 
cxtemnl  third  of  the  upper  bordei-  of  the  clavicle,  and  to  the  acromion  and  scapular  spin., 

Fi?.  107. 


|!^{^rS.rx  s:i:  ^^^^^^ 

majoi;  '7,,^ .       Teres  miuor ;  20,  Teres  major;  21,  Long  head 

spinatus;  18,  Infraspinatus;  IJ,  ieies  "1'""^      '         the  arm  •  22,  Serratus 

Obliquus  internus  abdominis. 
The  fibres  of  the  trapezius  which  are  fixed  lute  the  clavicle,  represent  a  portion  of  U.o 
mastoido-humeralis  of  quadrupeds.  and  Pig,  its  fleshy  portion  being  very 

""l  K;,«te«      tl»  tor.kr  of  the  Wcip.t.l  groove. 
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The  rhomboicleus  is  bilid,  as  in  the  sniallei-  quadrupeds.  Less  developed  thau  iu  these 
animals,  tlie  angularis  is  only  fixed  iu  frout  to  the  four  first  cervical  vertebrie. 

In  Man,  the  splenius  is  largo,  but  by  its  insertions  it  resembles  that  of  Solipeds.  Tlie 
great  complexus,  thick  and  broad  above,  is  incompletely  divided  into  two  fleshy  bodies, 
which  arc  attached,  superiorly,  to  the  sides  of  the  external  occipital  crest.  The  small 
complexus  is  not  fixed  into  the  axis  and  atlas,  its  superior  extremity  passing  directly  to 
the  mastoid  process. 

There  is  nothing  particular  to  note  regarding  the  strauild  posterior  and  oblique  muscles 
of  the  head ;  the  diliereuces  Ihcy  offer  in  their  form  are  allied  to  the  conformation  of  the 
bones  in  this  region. 

Of  the  two  small  serrated  muscles,  that  which  corresponds  to  the  anterior  serrated  of 
animals  rises  very  high ;  for  it  is  attached  by  an  aponeurosis  to  the  spinous  processes  of 
the  three  first  dorsal  vertebris,  the  seventh  cervical,  and  Ihe  cervical  ligament. 

There  are  found  in  Man,  lying  along  the  vertebral  furrows,  several  muscles  which 
represent  the  ilio-spinalis  and  the  common  intercostal  of  Solipeds.  Thus  the  common 
mass  covering  the  lumbar  vertebrse  behind,  is  prolonged  by  two  series  of  fleshy  and  ten- 
dinous fasciculi :  one  forms  the  sacro-lumbalis,  which  resembles  the  common  intercostal 
of  animals;  the  other,  the  long  dorsal,  represents  the  inferior  branch  of  the  ilio-spinalis. 
The  superior  branch  of  the  latter  is  found  in  the  transversalis  colli. 

Lastly,  there  are  also  seen  in  Man  a  transverse  spinal  and  intertransverse  muscles, 
which  correspond :  the  first,  to  the  transverse  spinous  of  the  bach  and  loins  and  transverse 
spinous  of  the  nech ;  the  second,  to  the  intertransversales  of  the  loins  of  the  domesticated 
species. 

B.  Muscles  of  the  Neclc, 
The  mastoido-humeralis  is  not  present  in  Man,  being  peculiar  to  quadrupeds;  but  we 
should  see  a  portion  of  its  fasciculi  in  the  cleido-mastoideus  muscle,  and  ia  the  clavicular 
portions  of  the  trapezius  and  deltoid. 

_  The  sterno-mastoideus  corresponds  to  the  sterno-maxillaris  of  animals ;  as  in  the  Do"-, 
it  is  inserted  into  the  external  face  of  the  mastoid  process  and  Ihe  external  two-thirds  of 
the  superior  occipital  curved  line.  Below,  it  commences  by  two  fasciculi— one  from  the 
sternum,  the  other  from  the  clavicle.  AVe  have  already  alluded  to  this  clavicular 
tasciculus. 

The  sterno-hyoideus  and  sterno-thyroideus  are  large  and  well  developed,  resemblino-  in 
their  disposition  those  of  the  smaller  animals.  It  is  to  be  noted  that  the  sterno-hyoideus 
leaves  the  sternum,  the  first  costal  cartilage,  and  the  internal  extremity  of  the  clavicle 
ihe  scapulo-hjoideus  is  digastric.  The  anterior  great  straight  muscle  of  the  head  is 
^It-  7^  t  °  7°"/  ^''''U  ?'*?^^«s>  Ruminants  and  the  Pig.  The  anterior  small 
frawM,  the  lateral  small  straight,  and  the  long  muscle  of  the  nech,  comport  themselves  as 

she  last'"       r^'t  b  ^^''^  developed,  for  it  is  attached  to  the 


SUBLTJMBAE,  OR  INPEEIOR  LUMBAR  REGION. 

The  muscles  of  this  region  are  deeply  situated  at  the  inferior  face  of  the 
lumbar  vertebrs  and  the  ilium,  concurring  to  form  the  roof  of  the  abdominal 
cavity,  and  are  m  more  or  less  direct  contact  with  the  viscera  contained  m 
that  cavi  y.    They  are  nine  pairs.    Three  have  received  the  generic  name  of 
p«oa.  and  are  of  large  volume  ;  they  are  maintained  by  a  strong  aponeurosis 
the  ihac  fascza,^nd  are  distinguished  as  the  great  psoas,  iliac  pfoas  and  smal 
psoas    A  fourth  IS  named  the  square  muscle  of  the  loins  (quaJatus  lu^orum) 
The  other  five,  placed  between  the  transverse  processes  of  the  lumbar  vertcS' 
represent,  m  consequence  of  their  connection  with  these  kind  of  filed  r^S' 
veritable  mtercostal  muscles  ;  these  are  the  intertransverse  musclefof  Z  lots  ' 

excise  the  diiiphra<?m  as  thit  m,;«nl»  r..IZ,l  I?  J  ■  ^""^  viscera  it  contams,  and 
small  P^oasmfisclel  being  seen    2  pE^^  S'^-'^'^t -"d 

the  long  abductor  of  the  l?g,  ts  attaches  ^KuS^  '"YT'  ^^'f' 

psoas,  and  the  expansion  reflected  fZTl  eaTO^^^^^  tl'c  tendon  of  the  small 

muscle.   3.  Expose  the  three  psoas  mrdes  Iw  ^^^^ov W  the  lin'-n"?    '■^t''''''''^  ^'^I'l"^ 
tors  of  the  leg,  and  tlie  three  iddnctors  of  tl  e^hi™h    f  Ee.nove  Jhf 
the  dissection  of  the  quadratus  and  intertransversales  '^"^'^'^s  for 
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1.  Iliac  Fascia  or  Lumho-iliac  Aponeurosis.    (Fig.  108,  a.) 
This  is  a  very  resisting  fibrous  expansion,  covenng  the  great  and  iliac 
T>soas  muscles.    Attacbcd,  inwardly,  to  tbe  tendon  of  the  small  psoas,  oul- 
Sirrtbc  angle  and  external  border  of  tbe  ilium,  tbas  aponeui^sis  as  it 
rtends  forwards  over  tbe  great  psoas,  degenerates  into  cellular  t  ssu 
BeHnd  it  also  becomes  attenuated  in  accompanying  the  two  muscles  it 
coveis  until  near  their  insertion  into  the  internal  tropban  er  of  the  femur 
Bs  external  or  inferior  face  receives,  posteriorly,  the  insertion  of  the  cr.n-al 
arch   and  gives  attachment  to  tbe  long  adductor  of  the  leg ;  for  the  re- 
mainder of  its  extent,  it  is  covered  by  tbe  peritoneum. 

2.  Great  Psoas  Muscle.    (Fig.  108,  1.) 
Synonyms.-Snhlumho-Uochnniinens-Girard.   Psoas-JJourj/eZaf.  {Lumho-femoral- 
Leyli.    Psoas  magnus—Percivall.) 

Form-Situation.-ThiB  is  a  long  muscle,  flattened  above  and  below  at  its 
nnterioT  extremity,  prismatic  in  its  middle,  and  terminated  m  a  cone  at  its 
TosteiSr  extre"  ity.^  It  lies  beneath  the  transverse  processes  of  the  lumbar 

^"'twMre  -Almost  entirely  fleshy,  this  muscle  is  formed  of  fasciculi, 
verv  State  in  texture,  directed  backwards,  and  long  in  proportion  to  their 
::7eS  and  deep  situation.    They  all  converge  to  a  tendon  which  is 

t       flfrv  Lciiuli  to  the  bodies  of  the  last  two  cWl  and  the  lumbal- 
:^rb™:^e5t  the"Lde.,no.t  and  ^J^^  ^  p"  S5 

-^d*toTe7S^&=t:Vl:rcl^^^^^ 

T/nfiLs  -Below,  with  tbe  pleura,  tbe  superior  border  of  the  diaphragm 

Sif  ;L^asT"oS;dTy>"LrL  tbi.d.  with  the  principal  taa„eh  of 

A^L-tLor  and  rotator  of  the  thigh  outwards  when  "-  tod  point 
,s/?loinstMs.n.le-sofl^^^^ 

:f*£  S  and  whi  hTptSe  during  e.agger*d  rearing  or  prane,ng.  m 
brining  the  animal  into  a  ^uadi-npedal  position  again. 

8.  Iliae  Psoas  Mutcle.    (Pig.  108,  S,  4.) 

1     1      ..   rs^nrrj       {Ij^xh  (livides  tliis  iiiusclo  into  two  iior- 

mnsole,  incomplotoly  'I'T'd^*/"'"  '"°  '"T  ,n  Uternal  portion,  somewhat 
thereeeption  of  the  °**<'Pjt  X  f"""'" 

rfS^ntrr.^  r  .Sronrinner  f.ee  of  the  iUum,  in  an  ohl.a.,. 

''X",»rXt\ttrSiiSy'E^'%^  «cnli  forming  it  are 
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spread  out  in  front,  and  collected  behind,  wliere  they  become  slightly  fibrous, 
and  unite  with  the  tendon  of  the  great  psoas. 

Attachments. — It  has  its  fixed  insertion  on  the  whole  of  the  iliac  surface, 
on  the  external  angle  of  the  ilium,  the  sacro-iliac  ligament,  and  the  ilio- 


Fig.  108. 


MUSCLES  OF  THE  SUBLUMBAR,  PATELLAR,  AND  INTERNAL  CRURAL  REGIONS 
1,  Psoas  magnus;  1'  Its  terminal  tendon;  2,  Psoas  parvus;  3,  Iliac  psoas;  4,  Its 
small  mternal  portion;  5  Muscle  o{  the  fascia  lata;  6,  Anterior  straight  muse  e 
of  he  high;  7  Vastus  internus;  8,  Long  adductor  of  the  leg;  9,  ShoA  adductor 

o    the  Ih'i.h  ■'  ?S   s""  '  'Y''"'  ^"^^'''1  ;  12',' Small  adducto  • 

ot  the  thigh,  13,  Semimembranosis;  14,  Semitendinosis.— a.  Portion  of  the 
fasc^a^haca;  b  Portion  of  the  membrane  reflected  from  the  aponeurosis  of  he 
abdommal  great  oblique  muscle,  forming  the  crural  arch  (Pou?art's  ligament)- 
lament.  '        ^''s'^       ^he  pubio-fenioial 

pectineal  crest  Its  movable  insertion  is  into  the  small  internal  trochanter 
m  common  with  the  great  psoas.  wocnantei, 

Belaiions.—Ahove  with  the  ilium ;  below,  with  the  iliac  fascia  and 
.long  adductor  of  the  leg ;  outwardly,  with  the  muscle  of  the  fascS  lata  and 
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the  origin  of  tlie  anterior  straiglit  muscle  of  tho  thigh,  from  which  it  is 
separated  by  a  spaco  filled  with  fat ;  inwardly,  with  the  crural  vessels.  It 
passes  between  tho  vastus  iutcruus  and  the  pectmeus,  to  reach  the 
trochanter. 

Actions— It  is  a  flexor  and  rotator  outwards  ol  the  thigh. 

4.  Small  Psoas  Muscle.    (Fig.  108,  2.) 
Siinomims —Psoas  of  the  Mnar-Bourgelat.    Sublumto-pubiulis,  or  eublumbo-Uiacu^, 
according  to  Girard.    (^Fsoas  parvus— Percivall.    The  hmbo-iliaeus  oi  Leyh.) 

Situation— Form— Structure— VlaceHi  at  the  inner  side  of  the  great  psoas, 
very  much  elongated,  and  semipenniform  in  shape,  this  muscle  is  terminated 
behind  by  a  flattened  tendon,  and  is  composed  of  fleshy  fibres,  the  longest  of 
which  are  anterior.   These  fasciculi  are  all  directed  backwards  and  outwards 

to  gain  the  tendon.  „  ,     ,  ^      ,    ,  -,      i      j  *  n 

Attachments.— I,  To  the  bodies  of  the  three  or  four  last  dorsal,  and  to  all 
the  lumbar  vertebrae,  by  the  anterior  extremity  of  its  fleshy  fibres ;  2,  To 
the  ilio-pectineal  eminence  and  the  lumbo-iHac  aponeurosis,  by  the  posterior 

extremity  of  its  tendon.  .    ■.    j     j  xi, 

Belations.—Bj  its  inferior  face  with  the  pleura,  the  superior  border  ot  the 
diapkragm,  the  aorta  or  posterior  vena  cava,  and  the  great  sympathetic 
nerve ;  by  its  upper  face,  with  the  psoas  magnus.  It  is  traversed,  near  its 
vertebral  insertions,  by  numerous  vascular  and  nervous  branches. 

Actions.— It  flexes  the  pelvis  on  the  spine,  when  the  loins  are  the  faxed 
point  •  but  should  the  pelvis  be  fixed,  it  arches  or  laterally  inclines  the  lumbar 
region.    It  is  also  the  tensor  muscle  of  the  lumbo-iUac  aponeurosis. 

5.  Square  Muscle  of  the  Loins. 
(Fig.  109,  1.) 

Synonyms.  —  Sacro-costalis  — 
Girard.  (Sacro-lumhalis—Percivall. 
Quadratus  luinborum  of  Man.) 

Situation — Form  —  Stnidure 
— Attachments. — This  muscle  is 
comprised  between  the  ti-ans- 
verse  processes  of  the  lumbar 
region  and  the  great  psoas,  and 
is  elongated  from  before  to  be- 
hind, flattened  above  and  below, 
and  divided  into  several  very 
tendinous  fasciculi.    The  pi-in- 
cipal   fasciculus,   situated  out- 
wardly, takes  its  origin  from 
the  sacro-iliac  ligament,  near 
the  angle  of  the  sacrum,  and  ex 
tends  directly  forward  to  gai 
the  posterior  border  of  the  las 
rib,  after  being  attached  by  i 
upper  face  to  the  summits  of  th 
transverse  processes  of  the  luni 
bar  vertebra).    The  other  fasci 
culi  are  longer  as  they  arc  an 
terior;  they  leave  the  intern, 
border  of  the  first,  and  are  directed  obli-iuely  forward  and  inward,  to 
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1  Quadratus  himborum  ;  2,  2,  Intcrtvansversales ; 
3  Small  retractor  muscle  of  the  last  rib— a  de- 
pendent of  the  small  oblique  of  the  abdomen. 
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tixed  into  tlie  transverse  iirocesses  of  the  majority  of  the  lumbar  vertebra;, 
and  the  inner  face  of  the  two  or  three  last  ribs. 

Belations. — By  its  upper  face,  with  the  intertransversales,  the  small 
retractor  of  the  last  rib,  and  the  fibrous  fascia  which  unites  that  muscle  to 
the  small  oblique  of  the  abdomen.    By  its  inferior  face,  to  the  great  psoas. 

Actions.- — It  draws  the  last  ribs  backwards,  and  inclines  the  lumbar  sj)ine 
to  one  side. 

6.  Intertransverse  Muscles  of  ilie  Loins.    (Fig.  lOD,  2,  2.) 
{Sijiwnym — Intertransversales  lumborum — Percivall.) 

These  are  very  small  flat  muscles  which  fill  the  intervals  between  the 
transverse  processes  of  the  lumbar  vertebrae.  The  muscular  fibres  entering 
into  their  composition  are  mixed  with  tendinous  fibres,  and  are  carried  from 
the  anterior  border  of  one  transverse  process  to  the  posterior  border  of  the 
other. 

They  respond,  by  theii-  superior  face,  to  the  ilio-spinalis  (longissimus 
dorsi),  and  by  their  inferior  face  to  the  quadratus,  as  well  as  the  psoas 
magnus.    They  act  by  inclining  the  lumbar  region  to  one  side. 

DIFFERENTIAL  CHARACTERS  OP  THE  MUSCIES  OF  THE  SDBLUMBAE  REGION  IN  OTHER 

THAN  SOLIPED  ANIMALS. 

In  jRumi'nanis  and  the  Pig,  the  muscles  of  this  region  so  closely  resemble  those  of 
Solipecls,  that  a  special  description  is  unuecessary. 

In  the  Bog,  the  great  psoas  is  little  developed,  and  only  commences  at  the  third,  or 
even  the  fourth  lumbar  vertebra ;  the  iliac  psoas  is  very  slender,  particularly  in'  its 
external  portion  ;  otherwise  it  is  scarcely  distinct  from  the  great  psoas,  with  which  it  may 
be  said  to  form  one  muscle  ;  the  S7nall  psoas  is  relatively  larger  than  the  great;  it  is  not 
prolonged  into  the  pectoral  cavity,  and  its  anterior  extremity  is  confounded  with  the 
quadratus  lumborum,  which  is  longer  and  stronger  than  in  all  the  other  animals. 

COMPARISON  OF  THE  SUBLTJMBAR  MUSCLES  OF  MAN  WITH  THOsE  OP  ANI3IALS. 

In  human  anatomy,  by  the  names  of  psoas  and  iliacus  are  described  the  qreat  psoas 
and  Iliac  psoas  of  animals.  The  psoas  magnus  of  Man  is  distinguished  from  that  of 
Solipeds  by  its  superior  insertions,  which  do  not  go  beyond  the  last  doisal  vertebra3 

The  small  psoas  is  often  absent ;  when  present,  it  is  attached,  above,  to  the  bodies  of 
the  twelve  dorsal  vei  tebrse,  below,  to  the  ilio-pectineal  crest. 

The  intertransversales  have  been  studied  with  the  muscles  of  the  back  The 
quadratus  of  the  loins,  classed  by  anthropotomists  with  the  abdominal  muscles  is 
distmctly  divided  mto  three  series  of  fasciculi ;  iUo-costul  fasciculi,  which  pass  from 'the 
upper  border  of  the  ilium  to  the  twelfth  rib ;  lumho-costal  fasiculi,  passin-  from  the 
transverse  processes  of  the  three  or  four  last  lumbar  vertebra;  to  the  twelfth  rfb  and  ilio- 

'°      P"*""^       °'      transverse' processes 

OOCCYGEAL  KEGION. 

This  region  is  composed  of  four  pairs  of  muscles  destined  for  the 
movements  of  the  tail:  three,  named  the  sacro-coccygeal,  are  disposed 
longitudmally  around  the  coccygeal  vertebras,  which  they  completely 
envelop;  the  fourth  is  designated  the  iscMo-cocc?/(7eMs.  J 

1.  Sacro-coccygeal  Muscles.    (Fig.  131,  1,  2,  3.) 
These  three  muscles  are  inclosed,  with  those  of  the  opposite  side  in  a 
common  aponeurotic  sheath  which  is  continuous  with  the  i^fSr  ilb  sacral 
and  saci;o-ischiattc  hgaments.    They  commence  on  the  sacrum  L7directed 
backvvai-ds  and  parallel  with  the  coccyx,  gradually  diminishing'iHld;  W 
and  are  decomposed  into  several  successive  fasciculi  terminated  by  Si 


21G  TEE  MUSCLES. 

tendons,  wliich  are  inserted  into  cacli  of  the  coccygeal  bones.  With  regard 
to  their  situation,  these  muscles  arc  distinguished  as  aacro-coccyijem  sujjerior, 
sacro-coGcygeus  inferior,  and  mcro-coccygeus  lateralis. 

a.  Sacro-coccygeus  Superior. 
(^Synonym. — Erector  coccygis—  Fercivall.) 

The  fasciculi  which  form  this  muscle  take  their  fixed  insertion  either 
from  the  summits  and  sides  of  the  three  or  four  last  processes  of  the  super- 
sacral  spine,  or  from  the  coccygeal  vertebrae  themselves.  The  tendons 
through  which  they  effect  their  movable  insertion  into  these  vertebrae  arc 
always  very  short. 

This  muscle,  covered  by  the  coccygeal  aponeurosis,  m  turn  covers  the 
vertebr£e  it  is  designed  to  move.  It  responds :  inwardly,  to  the  analogous 
muscle  of  the  opposite  side  ;  outwardly,  to  the  lateral  sacra-coccygeus,  and, 
near  its  anterior  extremity,  to  a  very  strong  aponeurotic  expansion  which 
separates  it  from  the  transverse  spinous  muscle.  It  directly  elevates  the  tail, 
or  pulls  it  to  one  side,  according  as  it  acts  in  concert  with  its  fellow  or 
singly. 

h.  Sacro-coccygeus  Inferior. 
(Synonym. — Depressor  coccygis — Fercivall.) 

This  muscle  is  thicker  than  the  preceding;  its  constituent  fesciculi 
take  theii-  origin  from  the  inferior  surface  of  the  sacrum,  towards  the  third 
vertebra,  and  from  the  internal  face  of  the  sacro-ischiatic  ligament  and  the 
coccygeal  bones.  It  readily  divides  into  two  parallel  portions,  wluch 
Bourgelat  has  described  as  two  separate  muscles.  The  fasciculi  ol  the 
internal  portion  are  inserted,  by  their  posterior  extremity,  into  the  inferior 
face  of  the  first  coccygeal  vertebrae.  Those  of  the  external  portion  are  aU 
furnished  with  strong  superficial  tendons,  nearly  all  of  which  are  for  the 

bones  of  the  tail.  .   .  ,  ■         .  .i     •   i  • 

This  muscle  responds  :  outwardly,  to  the  ischiatic  ligament,  the  ischio- 
coccygeus  and  coccygeal  aponeurosis ;  inwardly,  to  the  muscle  of  the  opposite 
side,  and  to  the  coccygeal  attachment  of  the  rectum;  above,  to  the  sacrum 
the  bones  of  the  tail,  and  the  lateral  muscle;  below,  to  the  rectum  and  the 
coccygeal  aponeurosis.  .  . 

it  either  dii-ectly  depresses  the  tail  or  inclines  it  to  one  side. 

c.  Sacro-coccygeus  Lateralis. 
{Synonym.— Curvator  coccxjgis— Fercivall. ) 

THs  muscle  may  be  considered  as  the  transverse  spinous  of  the  coccygeal 
^.pcion  ■  indeed  it  is  confounded  with  that  muscle  of  the  back  and  loins 
b/  its'  anterio'r  extremity,  and  appears  to  continue  it  to  the  inferior 

TtlaLVcuutlposing  it  have  their  origin  from  the  spinous  processes 
of  the  last  umbar  vertlbr^,  through  the  medium  of  the  transverse  spmous  and 
?rom  thfco^^^^^^^^    bones.   The  tendons  terminating  these  fasciculi  are  deep 

'  mtardly,  at  the  posterior  extremity  of  the  ilio-spinalis  to 
the  infeiS  lio-sacral  ligament  aid  the  coccygeal  aponeurosis;  mw^mlly, 
o'thfZsvci'e  spinous  and  the  coccygeal  -teb-    above,  ti.  thejrm^ 
muscle;  below,  to  the  inferior  muscle,  fi-om  which  it  is  nevertheless 
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separated  by  several  small  independent  muscular  fasciculi,  whicli  are  carried 
from  one  coccygeal  vertebra  to  another,  (Leyh  designates  these  the  inter- 
transversales  of  the  tail.)    It  inclines  the  tail  to  one  side. 

2.  IscMo-coccygeus.    (Fig  131,  41.) 
{Synonym. — Compressor  coccygis — Percivall.) 

A  small,  thin,  wide,  and  triangular  muscle,  situated  against  the  lateral 
wall  of  the  pelvis,  at  the  internal  face  of  the  sacro-ischiatic  ligament. 

It  is  attached,  by  an  aponeurosis,  to  that  ligament  and  to  the  ischiatic 
crest ;  it  is  then  dii-ected  upwards  to  be  fixed,  by  its  muscular  fibres,  to  the 
side  of  the  last  sacral  vertebra  and  the  lii-st  two  coccygeal  bones. 

It  is  related,  outwardly,  with  the  sacro-ischiatic  ligament,  and  inwardly  to 
the  lateral  sacro-coccygeus  and  the  rectum. 

It  depresses  the  entire  caudal  appendage. 


EEGION  or  THE  HEAD, 

I  The  head  comprises  a  large  number  of  muscles,  of  which  only  those 
covering  the  bones  of  the  face,  and  those  which  move  the  lower  jaw  and  os 
hyoides,  will  be  described.  The  others  will  be  studied  with  the  apparatus 
to  which  they  belong. 

A.  Facial  Begion. 
This  region  includes  those  muscles  of  the  head  which  form  a  part  of  the 
framework  of  the  lips,  cheeks,  and  nostrils :  that  is,  all  those  which  are 
grouped  around  the  face,  properly  called.    Authors  are  far  from  being 
mianimous  with  regard  to  the  nomenclature  and  description  of  these  muscles 
Girard  recogmsed  eleven,  to  which  he  gave  the  following  names  :  labialis, 
alveolo-labiahs,  zygomatico-laUalis,  laclirymo-laUalis,  supernaso-lahialis,  super- 
maxiLlo-labialis,   supermaxillo-nasalis    magnus,   supermaxillo-nasalis  parvus 
transversalis  nasi,  maxillo-lahialis,  mento-labialis.    To  these  eleven  muscles' 
three  of  which  are  single,  two  others  are  added;  these  were  described  by 
i3ourgelat  as  the  middle  (intermediate)  anterior  and  middle  (intermediate)  pos- 
terior muscles,  which  Girard  wrongly  considered  as  belonging  to  the  labial.  ^ 

1.  Labialis,  or  Orbicularis  of  the  Lips.    (Fig.  110,  27.) 
(Stjnonym.— Orbicularis  oris— Percivall.') 

Preparation.— JlemoYB  with  scissors  the  skin  coverin"-  the  two  nm-finna  nf 

The  labialis  disposed  as  a  sphincter  around  the  anterior  opening  of  the 
mouth,  IS  regarded  as  the  intrinsic  muscle  of  the  Hps,  and  is  eomf  osed  of 

endmg,  except  in  being  continnom  with  otSbrcs  t^gM^^g  lor 

The  ■nlern.I  face  of  Ibe  superior  fcscienta  respond  to  a  layer  of  «liva>.y 
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elands,  wliicli  in  part  Beparato  it  from  tlio  buccal  mucous  membrane,  llie 
external,  covered  by  tbo  skin,  adheres  to  it  in  the  most  mtima  e  manner,  and 
is  found  isolated  from  it  only  on  the  median  lino,  at  first  by  the  aponeurotic 
expansion  of  the  supermaxillo-labialis,  then  by  a  musculo-fibrous  layer 
analogous  to  that  which  forms  the  meuto-labialis.  1^.1,1  1 

bI  its  internal  face,  the  inferior  fasciculus  likewise  responds  to  the  bucca 
mucous  membrane,  and  to  some  salivary  glands.    By  its  external  face,  it 

Fig.  110. 


SUPERFICIAL  MUSCLES  OF  THE  FACE  AND  HEAD. 

n:c™«-— ^^^^^ 

.uteygom.lic  vein;  10,  Ditto,  .ileij-,  U,       ^"P'"'",  j,  Saperoaso. 

or  levator  menti. 

forms  an  intimate  union  with  the  cutaneous  integument,  like  the  superior 
food,  and  in  mastication. 


2.  Alveolo-labialis. 


(Fig.  110,  24.) 

and  the  deep  plane  the  moZam.)  ,      r  „f 

tho  m„<de,  tokiig  care  of  *<>  ™»"™  fKmmUMro  of  tho  lips;  turn 

»itl,  it.  Tliei.  divide  It  in  t    middle,  „embmoc,  in  order  to  study  Ih. 

,Sfor"'ffi  "usdeTd  "tSe  the  .„,«a.i..  rl...e  .0  the  n.».l.«y 

bouos. 
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Situation — Fanii. — Situated  on  the  sides  of  the  face,  partly  concealed  by 
the  masseter  muscle,  and  apjilied  to  the  mucous  membrane  of  the  cheeks,  the 
alveolo-labialis  is  a  flat,  thin  muscle,  elongated  in  the  direction  of  the  head, 
and  formed  of  two  superposed  planes. 

Extent — Structure — Attachments. — The  deep  plane,  the  longest  and  least 
wide,  is  narrower  at  its  extremities  than  its  middle,  and  is  formed  of  strongly 
aponeurotic  muscular  fasciculi,  which  are  attached,  posteriorly :  1,  To  the 
alveolar  tuberosity  ;  2,  To  the  external  surface  of  the  superior  maxillary 
boue,  above  the  last  three  molar  teeth ;  3,  To  the  anterior  border  of  the 
inferior  maxillary  bone,  behind  the  sixth  molar,  in  common  with  the  maxillo- 
labialis.  On  reaching  the  commissm-e  of  the  lips,  this  muscular  layer 
appears  to  be  continued  by  small  tendons  with  the  fibres  of  the  orbicularis. 

The  superficial  plane  only  begins  about  the  middle  of  the  deep  one,  whose 
anterior  half  it  entirely  covers.  Its  fibres,  less  tendinous  than  those  of  the 
latter,  extend  from  a  median  raphe  which  also  divides  the  deep  layer  in  its 
length,  and  are  directed,  some  forwards,  some  backwards,  to  terminate  in  the 
following  manner  :  the  first  are  inserted  into  the  external  face  of  the  super- 
maxillary  bone,  above  the  first  molar  tooth  and  the  superior  interdental 
space  ;  the  second  are  attached  to  the  inferior  interdental  space  alone. 

Belations. — Externally,  with  the  masseter,  zygomatico-labialis,  cuticularis, 
great  supermaxillo-nasalis,  supernaso-labialis,  the  parotid  duct,  which  crosses 
it  to  enter  the  mouth,  and  the  facial  artery  and  veins ;  internally,  with  the 
buccal  mucous  membrane.  The  deep  plane  is  accompanied  and  covered  at  its 
anterior  border  by  the  upper  molar  glands ;  its  posterior  border  is  margined 
by  the  inferior  molar  teeth,  which  it  partially  covers.  The  superficial  layer 
is  distinctly  separated  fi'om  the  deep  one  in  its  anterior  part,  which  is  attached 
to  the  superior  maxillary  bone.  Behind,  these  two  planes  adhere  more 
mtmiately  to  one  another,  though  they  are  found  completely  isolated  by  an 
interstice  in  which  one  or  two  large  veins  pass. 

Actions.~The  function  of  the  alveolo-labialis  is  particularly  related  to 
mastication  :  this  muscle,  in  fact,  pushes  between  the  molar  teeth  the  portions 
of  food  which  fall  outside  the  alveolar  arches  ;  but  it  cannot  aid  in  bringing 
the  two  jaws  together,  as  M.  Lecoq  has  correctly  observed. 


3.  Zygomatico-labialis.    (Fig.  110,  21.) 

izS::^::^:^       °^      ^^^^  ^^^^-«^-«    of  Man. 

A  very  small,  pale,  and  thin  ribbon-like  muscle,  arising  from  the  surface 
IndedTJh  thV"";-^'  "'"-^7  ^P.^"^'  aponeurLis  which  is  con! 

Btat JJ^^nSi'om  '  '^'''""'^  ^^P^  -  -  - 

In  Solipeds  there  is  also  sometimes  found  a  muscle  resembling  tl.« 
zygomaticus  minor  of  Man.    It  is  a  very  small  fa^cionli,«  c,-f,,!f  ?  } 
preceding  muscle,  near  its  superior  eirem  r    iraTear«  tS^^^^^^^  T'^'' 
is  continued,  above,  by  the  fibres  of  the  iSVmo  laST  and  t^  fTT^"' 
on  the  alveolo-labial  surface,  a  little  beneatl7the  aroS  canal " 
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4,  Lachrymo-lcibial,  or  Lachrymal  Muscle. 
iSynonym.-T^ot  mentioned  by  Percivall.  It  is  the  inferior  palpebral  muscle  of  Leyb.) 
A  wide  and  very  tliin  muscle,  situated  superficially  below  the  eye  :  it  is 
continuous,  in  front,  with  the  supernaso-labialis ;  behind    with  the  cu- 
ticularls-   above,  with  the  orbicularis  of  the  eyelids.     Its  fibres,  partly 
rscula;  and  partly  aponeurotic,  leave  the  external  sm-face  of  the  lachrymal 
rdTyeoZt  bones^  are  directed  downwai-ds,  and  become  lost  in  a  cellular 
fascia  which  covers  the  alveolo-labialis  ;  some  pass  beneath  the  zygomatico- 
Inhinlis  and  form  the  zygomaticus  minor,  when  this  is  present. 

This  muse^^^  is  supposed  to  corrugate  and  twitch  the  sldn  below  the 

eye. 

5.  Supernaso-labialis.   (Pig.  110,  15.) 

Svnonyms.-The  maxUlaris  of  Bourgelat.    The  levator  kiUi  superioris  aheque  nasi  of 
Man    (S<or  lahii  superioris  aUque  nad-Fercivall.  Fronto-laUalw-Leyh.j 

situation— Direction— Form—Structure.— SitnM  on  the  side  of  the 
face  n  r  oblique  direction  downwards  and  backwards,^  the  supernaso- 
labklL  ra  wide  muscle,  flattened  on  both  sides  elongated  from  be  ow  to 
above  aponeurotic  at  its  superior  extremity,  and  divided  inferiorly  into  two 
uneruafbranches,  between  which  passes  the  great  supermaxiUo-nasalis. 

TtaZents.-It  has  its  origin,  by  its  ^^Ver^oyvone^o..^^^ 
frontal  and  nasal  bones,  and  unites  on  the  median  line  with  the  muscle  ot 
ihe  fnnSe  side.    Its  anterior  branch,  the  widest  and  thickest,  goes  to  the 
SteS  ala  oTthe  nose  and  to  the  upper  lip,  where  its  fibres  are  confounded 
with  those  of  the  orbicularis.     The  posterior  branch  termmates  at  the 

'•^"S^LTr-oSds,  with  the  skin;  inwards,  with  the  supermaxiUo- 
labiflis  the  posterior  poi'tion  of  the  small  supermaxillo-nasalis,  and  vessels 
aS  nerves!  ^  Its  posterior  branch  covers  the  great  supermaxiUo-nasalis, 

^'''T:ti:::'-^u^^^^  -pp-  ^p'-^ 

commissure  of  the  lips. 

6  Supermaxillo-labialis.    (Fig.  110,  16.) 
S,„o««ms.-Levator]abiisuperiorisof5o«r,.Zal  The  leMalii  superioris  proprii  ot 
Man    iNasalis  longus  lahii  superioris-FercvaU.) 

mtuation-Birection-Form-Structure.-^jmg  vertically  on  the  side 
of  tt  face  below  the  supernaso-labialis,  this  muscle  is  a  thick  and  corneal 

"-^T^t:^^^^^  of  its  fleshy  body, 

^*'.h TaT  of  th^^  bIL,  and  with  it  to  form  a  single  aponem-otic 

TxtansSn,  wh^ch  di'^^  by  small  fibres  into  the  subcutaneous  musculo-fibrous 

singly  or  in  concert  with  its  congener. 

.  It  is  to  be  remembered  that  we  suppose  the  head  maintained  in  a  verlical  posihon. 
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7.  Great  Supermaxillo-nasalis.    (Fig.  110,  19.) 

Synonyms. — The  pyrarni Jalis-nasi  of  Bourgelat.  The  caninus  of  Blau.  {Dilatator  nans 
lateralis — Perciva  U.) 

Situation — Direction — Form — Structure. — This  muscle,  situated  on  tlie 
side  of  the  face,  between  the  two  branches  of  the  supernaso-labialis,  in  an 
almost  vertical  direction,  is  of  a  triangular  form,  and  slightly  tendinous  at  its 
summit. 

Attachments. — It  has  its  origin,  by  the  aponeurotic  fibres  of  its  summit, 
from  the  external  face  of  the  supermaxillary  bone,  below  its  ridge.— It 
terminates,  by  its  base,  on  the  skin  covering  the  external  wing  of  the  nostril, 
its  most  posterior  fibres  being  confounded  with  those  of  the  orbicularis  of 
the  lips. 

iie/a/zojjs.— Outwardly,  with  the  skin  and  the  inferior  branch  of  the 
supemaso-labialis ;  inwardly,  with  the  anterior  branch  of  that  muscle,  and 
with  vessels  and  nerves. 

Actions. — It  dilates  the  external  orifice  of  the  nasal  cavity,  by  pulling 
outwards  the  external  wing  of  the  nostril, 

8.  Small  Sujpermaxillo-nasalis.    (Fig.  110,  25.) 

Synonyms.— The  nasah's  brevis,  and  portion  of  the  subcutaneous  muscle  of  Bourgelat. 
{Nasalis  brevis  labii  superioris — Percivall.')  ° 

Girard  has  described,  by  the  above  name,  a  small,  thick,  and  short 
muscular  fasciculus  which  covers  the  external  process  of  the  premaxillary 
bone,  and  whose  fibres,  either  originating  from  that,  the  supermaxillary 
bone,  or  the  internal  face  of  the  supernaso-labialis  muscle,  terminate  in  the 
skm  of  the  false  nostril,  and  the  appendix  of  the  inferior  turbinated  bone. 

Eigot  has  attached  to  this  muscle  that  described  by  Bourgelat  as  the 
short  muscle.  The  latter  is  composed  of  short,  transverse  fibres  applied  to 
the  expansion  of  the  cartilaginous  septum  of  the  nose  which  projects 
laterally  beyond  the  nasal  spine.  These  fibres  abut,  by  their  most  eccentric 
extremities,  against  the  skin  of  the  false  nostril  and  the  appendix  of  the 
superior  turbinated  bone. 

In  adopting  Eigot's  description,  it  is  found  that  the  small  supermaxillo- 
nasalis  is  composed  of  two  portions,  which  border  the  re-entering  ancle 
formed  by  the  large  process  of  the  premaxillary  bone  and  the  nasal  spine 
Ihese  two  portions,_posimor  and  a,i<mor,  unite  at  their  upper  extremities 
(delJLt  ^J^'^'-'.,\^^   confounded,  below,  with  the  middle  anterior 
wZ^  Z.  i  ^  continuous  with  tlie  transversalis  nasi. 

^eTro^:j:Zi:^^^^^  «^  ^^^^  -^-i-^i 

9.  Transversalis  Nasi. 
Synonym.— [Dilatator  naris  anterior— Percivall) 

A  single  short  and  quadrUateral  muscle,  flattened  before  and  behind 
applied  to  the  widened  portion  of  the  nasal  cartilages  and  composed  of 
transverse  fibres  proceeding  from  one  cartilage  to  the  olher.    CoveS  bv  thf 
skin  and  the  aponeurotic  expansion  of  the  two  elevator  muscles  If  tb.  ^ 
hp,  the  transverse  muscle  of  the  nose  covers  ^.e  cl^^lT  ,  ^^'^^^^^^^^ 
attached,  and  is  confounded  below  with  twL"  - 

Designed  to  bring  together  the  internil  nlm  nf  +1,  • 
ought  to  to  ..uM.Jr.Jo  p..-tic„l..rr.lL1lt'J;S„:M^ 
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10  The  Middle  (Intermediate)  Anterior  Muscle. 
Synonyms.-UeAh.s.ni.nov-BourodaL    Myrtifornns  of  Man  (r>epr^or^<Mi 
Jiori-Percivall.    Incisive  muscle  of   the  upper  lip-Leyh.    A  poition 


nupenori  — 

orbicularis,  according  to  Rigot.) 


Bourgelat  thus  names  a  deeply-situated  muscle  j  ^^f^  '^^^^ 
^TinPi-  face  of  the  premaxillary  bone,  above  the  incisor  teeth,  and  whose 
fibres  ascend  to  meet  those  of  the  posterior  portion  of  the  small  super- 
^tXnasls  muscle,  to  terminate  with  them  on  ^^^J-'^^e^Z  it 
The  inferior  turbinated  bone ;  some  fibres  become  lost  m  the  lip.  it  is 
regarded  as  a  dilator  of  the  entrance  to  the  nasal  tossa. 

the  superficial  plane  of  the  alveolo-labiahs  muscle. 

11.  Maxillo-laUalis.    (Fig.  110,  28.) 

anguli  oris  of  Man.) 

Q^i„nt.-nn  Direction-Form— Strudure.-QitxiM  along  the  iiifeiior 
borcS  X'afve^^^^^^^^^^^  whose  direction  it  follows,  this  muse  e  forms  a 
L'g^'a^'ow  fasciculus,  terminating  inferiorly  by  an  ^^^^^^^^Irier  of 

Atfnrlmients—1,  By  its  superior  extremity,  to  the  anteiioi  ooiai^i j 

origin ;  2,  By  its  terminal  tendon,  to  the  skm  ot  tne  lowei  ui 
insertion  .^^^^i„   ^ith  the  masseter  and  the  facial  portion  of 

■      .-^  W  r^f~t?e  inw^^       with  the  maxillary  bone  ;  in  front,  with 

tht:S-ll^^^^  which  it  is  directly  united  in  its  upper  two- 

'^^Actions.-li  separates  the  lower  from  the  upper  Hp,  and  pulls  it  to  the 
side  if  one  alone  acts. 

12  Mento-labialis  or  Muscle  of  the  Chin.    (Fig.  HO,  29.) 
(^>o»,«.s.-Percivall  appears  to  describe  this  and  the  next  muscle  as  one.  It  is  the 
quadratus  menti  of  Man.) 

TUs  nime  is  giren  to  »  mUBColo-fibrous  nucleus,  formi,g  the  b.se  of  the 

fS:tZu^;^M:\^^o.  of  the  two  posteno.  u^ddle  .uscle, 

(levatores  menti).  .       ,   ■    nr  i 

13   Middle  {Intermediate)  Postei-tor  3Iuscle. 
Synonyms.-m^ns  ,o.ienor-Bour,elai.  iLe.aior  .nenti-Percivall.   Incisive  ,nus^e 
of  the  lower  Up—Leyli.) 

,  .  J      ^^r.a  iw  thk  name  a  smaU  muscular  fasciculus,  analogous 
Bourgelat  ^^scr Jes, by  tins  sm  ^^^^^^  .^^  ^^.^^^ 

in  every  respect  to  tl^y;^;^^^^.^^ iJ^^";      the  lower  jaw,  beneath  the  inter- 

ii£Sr^:iS    S::^Sb^  it  ^  XoiLt  of  ti.  last  musdo. 
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It  is  an  energetic  elevator  of  the  lower  lip. 

To  dissect  this  muscle,  the  directions  given  for  the  preparation  of  tlio  anterior  medius 
will  suffice. 

B.  Masseteric  or  Temporo-maxillary  Region. 
This  pair  region  comprises  five  muscles  for  the  movement  of  the  lower 
jaw.    These  are  :  the  masseter,  temporal,  internal  pterygoid,  external  pterygoid, 
and  digastricus. 

_  Preparation.— I.  First  study  the  digastricus  and  its  stylo-nmxilliiry  portion,  with  the 
internal  pterygoid,  m  preparing  the  hyoid  muscles  as  they  are  represented  in  fio-.  m. 
2.  Expose  the  pterygoideus  extemus,  by  removing  in  this  prepaifition  the  hyoid  bone  and 
Its  dependencies,  as  well  as  the  two  preceding  muscles.  3.  To  dissect  the  temporalis, 
excise  the  external  pterygoideus  from  its  inferior  border,  an  operation  which  exposes  the 
orbital  fasciculus  of  the  temporalis;  then  turn  over  the  piece,  saw  off  the  orbital  process 
at  each  end,  and  remove  the  eye  and  auricular  muscles.  4.  Dissect  the  masseter  in 
clearing  away  from  its  external  surface  the  cuticularis  and  the  vessels  and  nerves  which 
cover  it. 

1.  Masseter.    (Fig.  110,  23.) 
^ionyms.— Zygomatico-maxillaris— GzVarcZ.    (The  zygomatico  maxillaris  of  Leyh.) 

Situatio7i~Form  Structure. —Applied  against  the  external  face  of  the 
lower  jaw,  the  masseter  is  a  short,  wide,  and  very  thick  muscle,  flattened  on 
both  sides,  irregularly  quadrilateral,  and  formed  of  several  superposed  planes 
two  of  which  are  perfectly  distinct  towards  the  temporo-maxillary  articula- 
tion, by  the  somewhat  different  direction  of  their  fibres.  These  are  divided 
by  a  considerable  number  of  intersections,  and  ai-e  covered  by  a  strouo- 
aponeurotic  layer,  winch  becomes  gradually  thinner  backwards  and  down 
wards. 

Attachments. -The  fascicuH  of  the  masseter  have  their  fixed  insertion  on  ' 
the  zygomatic  crest     Thei,  movable  insertion  is  on  the  impXts  which 
cover  the  upper  half  of  the  inferior  maxiUary  branch 

Be  atwns.-lt  responds,  by  its  superficial  face,  to  the  facial  portion  of 
cuticulans  colli,  to  the  nerves  of  the  zygomatic  plexus  and  rpvpS  I 
and  arterial  vessels;  by  its  deep  face,'t'o  the^S^i^:' ^tiZTilTZ 
a  veolo-labialis  and  maxiUo-labialis  muscles,  the  superior  molar  gWs  and 
two  large  venous  branches ;  by  its  inferior  border  with  i^TL^  T^  '  , 
and  the  glosso-facial  artery  and  vein  •  by  iL  slei  in^  o./     f^otid  canal, 
to  the  parotid  gland.  Its  Lp  pC  4onL?E;fX^^ 
maxillary  articulation,  and  is  so  intimately  confounded  with  tbl  L      ^ T 
that  It  IS  impossible  to  define  the  respectiv^e  liniroT^rt wo  mus^^^^^^^^ 
i^Z^LZ^  Talwf  1--Tw  plays  an 

the  middle'line,  wh^  "pi  sen  ^V' !f  T  *^"-<^  '  ^-^^ 

passing  behind  the  last  molar  ^  ""^^       constituent  fibres, 

2.  Temporal  or  CrotapUtic  Muscle. 

Ai/nonr/ms.— Temporo-maxillaris— G?imrr^  rThn 

uirara.    ( 1  he  temporo-maxillar  is  Leyh) 

.  below,  divided  by  stx'ng  ten^^^^^^^^^  ^f-^^  above  to 

;  aponeurotic  layer.    — x^^u.iuus,  ami  covered  by 

a  nacrous 

Attachments. —It  takes  its  origin  •  1   Tn  thr.  i-r.         ^  o 

oxigm.  1,  In  tlie  temporal  fossa  and  on  tlic 
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bony  crests  which  margin  it;  2,  By  a  wide  fasciculuB  pal^^^^ 
portion  of  the  mnscle  but  not  --^ttitllLtus     B  t  m^^^  on 
situated  behind  the  crest  surmounting  t^'^^,^]^^;*^'';,.^  of  the  lower 

the  coronoid  process  and  the  anterior  border  ol  the  biancu 

^'"'"•tj  7  r  o  This  musole  covers  the  temporal  fossa,  and  is  covered  by  the 
SjrrfCiro^X  l::^.%ra:/p  Respond,  i. 

3,  Internal  Pterygoid. 

spneno-maxUlarisoT  internal  masseter.) 

Situation--Forrn-Stn.ture.-^i^^^^^ 

named  by  Winslow  the  ^Siist  and  subsphenoidal  process-)ixed- 

^.sJZ'Ti^e  ^^^^^^        of  the^branch  of  the 

fasciculus  of  the  temporal  the  maxdlo^den^^^^^  the  bone  which 

.  lingual  muscles,  -^--^^^V"^^^^^  palati-extemal 
receives  its  movable  insertion 

and  internal,  the  guttural  P^^^'?^^^^^^^  artery  and  vem, 

reh\SS^^^^^^^ 

the  Stenonian  duct,  and  the  ^^i^^maxillary  gianxls^ 

also  gives  it  a  very 

Action.-lt  is  an  el^^^^^V^^  *^\jT  ieft  muscle  acts,  this  movement 
—  r?^^— "??.e  to  the  right;  and  if  it  he 

Se  right  muscle,  then  in  the  contrary  direction.  I 

4.  External  Pterygoid. 
Si,».»!P».-Po,tio«.t.l..spUeuo-m«iU.™otB„»gel.t. 

tWck  n,™cle   situated  ™ftm  -  ^  ^cLli  which  lca4  the  Wori.^ 

„rticulatmn,fomea  of  shgMlyie   ^   ,  ^ocess,  and  are  du-cote^ 

Ithir  aS^Tw^rtoteti  toVe  nee.  of  the  infeno.  ■n.^aH,., 
-"S*«.-0„t«a..dly,  with  the  o*-l£--X,:'4,^ 
n-lstervS^Sr^-^^^ 

?hTtate,  nal  pterygoi<l  and  P?';^„„„as  aet  in  concert,  the  inferior 

^c(io».-When  the  two  oxter  nal  ptoyg  propulsion  is 

maxilla  Is  pulled  forward  -,  hut  il  only 
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accompanied  By  a  lateral  movement,  during  which  the  extremity  of  the  jaw 
is  carried  to  the  opposite  side. 

5.  Dicjastricus. 

Synonyms. — Boiivfjelat  lias  made  two  distinct  muscles  of  tbis — the  digastricus  and 
stylo-maxillaris.  Girurd  lins  described  it  as  the  stylo-maxillaris.  (Percivall  has 
evidently  followed  Bonr«};elat's  example,  and  divided  tlie  muscle  into  digastricus  and 
stylo-maxillaris.    Leyh  adopts  the  same  course.) 

Form — Structure — Situation — Direction. — Composed  of  two  fleshy  bodies 
more  or  less  divided  by  intersections,  and  united  at  their  extremities  by  a 
median  tendon,  this  muscle  is  situated  in  the  intermaxillary  space,  and 
extends  from  the  occiput  to  near  the  symphysis  of  the  chin,  describing  a 
cui've  upwards. 

Attachments. — It  takes  its  origin  from  the  styloid  process  of  the  occipital 
bone,  by  its  superior  fleshy  body.  It  terminates  :  1,  On  the  curved  portion 
of  the  posterior  border  of  the  lower  jaw  by  a  considerable  fasciculus,  which 
is  detached  from  the  superior  fleshy  body  ;i  2,  On  the  internal  face  of  the 
same  bone  and  the  straight  portion  of  its  posterior  border,  by  aponeurotic 
digitations  which  succeed  the  muscular  fibres  of  the  inferior  fleshy  body. 

Relations. — The  superior  belly  of  the  muscle  responds,  superficially,  to 
the  parotid  gland  and  the  tendon  of  insertion  of  the  sterno-maxillaris ; 
deeply,  to  the  guttural  pouch,  the  submaxillary  gland,  and  the  larynx  and 
pharynx.  The  median  tendon  passes  through  the  ring  of  the  hyoideus 
magnus.  The  lower  belly  is  in  contact,  outwards,  with  the  ramus  of  the 
inferior  maxilla ;  inwards,  with  the  mylo-hyoideus  muscle. 

Action.—When  this  muscle  contracts,  it  acts  at  the  same  time  on  the 
hyoid  bone,  which  it  raises  in  becoming  straight,  and  on  the  lower  iaw 
which  it  pulls  backwards  and  depresses  at  the  same  time.  ' 

C.  Hyoideal  Begion. 

This  region  includes  six  muscles  grouped  around  the  os  hyoides  which 
they  move.  Five  of  these  are  pairs  :  the  mylo-hyoideus,  genio-hyoideus,  sfylo- 
liyoideus,  kerato  hyoideus,  and  the  occipito-styloideus.  The  single  one  is  the 
transversalis  hyoidei. 

P7Tj;araijon -Separate  the  head  from  the  trunk,  and  remove  the  muscles  of  the 
cheeks  on  one  side,  with  the  parotid  gland.  2.  The  branch  of  the  inferior  maxilla  beinj 
thus  exposed  It  IS  sawn  through  in  two  places ;  at  first  behind  the  last  mola  then  in 
front  ot  the  first.  3.  After  haying  separated  the  pterygoids  and  the  siylo  max  Maris 
trotn  the  upper  fragment  or  condyle,  and  the  coronoid  process  it  i^  torn  Aff  lw  r 
t  backwards ;  then  the  pterygoid s'and  tbe  digastricus  aleS^l  ^  ^^1^1^.^^:^^ 

^^:rmS^.'n:-ss?i:-r^^^^ 

s^ssr»  -^"^  -^-"^^  - w:^^  t^=  =S 

The  dissection  having  been  performed  in  this  manner  the  Hrtrp  hvmMnni  i.,.o  i 

1.  Mylo-hyoideus. 

_  Form-Situation-Structure.—h.  membranous  muscle  situated  in  tb« 
mtei-maxiUary  space,  flattened  from  sid^Jo^ide^ongated  inTe  diiectSu 

na^eriXS^^SS:^  ^^^^^^^^^^^^^^^^V      a  distinct  mu.cle,  and 
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of  the  head,  thinner  and  narrower  below  than  above,  '^"'l.f^^f  ..f  J^.^tlil!!- 
fleshy  fibres  which  extend  ^-^^yj-"  ^I^^S^L^NS^  i' 

s:guiJ;^?^th^;^.>c^7;^onbythes^^ 

of  its  fibres,  and  which  covers  in  part  the  external  surface  of  the  muscle. 


Fig.  HI. 


HYOIDEAL  AXD  PlIAUYNCiEAL  RliGIO.NS. 

30,  Stylo-hyoideus  ;  31,  Genio-hyoideus. 

Attaclments.-lt  originates  from  the  -/-^t^  te  inSl 

Uc.  fi1-irp«     l+q  movable  insertion  takes  puce  on  tue  iuicii« 

palate. 

2.  Genio-hjoidens. 
Tvith  its  follow  of  the  opposite  side,  to  the  niylo-hyoidcan  orac 
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Attachments. — By  its  inferior  extremity  it  is  fixed  to  the  genial  surface — 
origin  ;  by  its  superior,  it  reaches  the  free  extremity  of  the  anterior  appendix 
of  the  hyoid  body — termination. 

Belations. — Outwards  and  downwards,  with  the  mylo-hyoideus  ;  inwards, 
with  its  fellow,  which  is  parallel  to  it ;  above,  with  the  genio-glossus. 

Action. — It  draws  the  hyoid  bone  towards  the  anterior  and  inferior  part 
of  the  intermaxillary  space. 

3.  Stylo-hyoideus. 

(Synonyms. — Thehyoideus  magnus  o/Percivall.  The  Icerato-hyoideus  magnus  of  Levh.) 

Form  —  Structure  —  Situation  —  Direction. —  Thin  and  fusiform,  this 
muscle,  smaller  than  the  preceding,  and,  like  it,  tendinous  at  both  its 
extremities,  is  situated  on  the  side  of  the  laryngo-pharyngeal  apparatus  and 
the  guttural  pouch,  behind  the  large  branch  of  the  hyoid  bone,  whose 
direction  it  follows. 

Attachments. — Above,  to  the  superior  and  posterior  angle  of  the  styloid 
hone— fixed  insertion;  below,  to  the  base  of  the  cornu  of  the  os  hyoides 
— movable  insertion. 

Belations. — Outwards,  with  the  pterygoideus  internus;  inwards,  with 
the  guttural  pouch,  the  pharynx,  and  hypoglossal  nerve.  Its  anterior 
border  is  separated  from  the  posterior  border  of  the  styloid  bone  by  the 
glosso-facial  artery  and  glosso-pharyngeal  nerve;  along  the  posterior 
border  lies  the  upper  belly  of  the  digastricus.  Its  inferior  tendon  is 
I  perforated  by  a  ring  for  the  passage  of  the  cord  intermediate  to  the  two 
'  portions  of  the  latter  muscle. 

Action.— It  is  antagonistic  to  the  preceding  muscle,  drawing  the  body  of 
the  hyoid  bone  backwards  and  upwards. 

4.  Kerato-hyoideus. 

^^{Synonyvis.-T]iia  is  tlie  lujoidem  parvus  of  Percivall,  and  the  small  Icerato-hyoideus  of 

A  very  small  fasciculus,  triangular  in  shape,  and  flattened  on  both  sides 
:  Inserted,  on  one  side  into  the  posterior  border  of  the  styloid  cornu  and  the 
I  inferior  extremity  of  the  styloid  bone;  and  on  the  other,  to  the  superior 
border  of  the  thyroid  cornu.    It  responds,  outwardly,  to  the  basio-glossus 
and  the  lingual  artery;  inwardly,  to  the  buccal  mucous  membrane.  ^ 
It  approximates  the  cornua  of  the  os  hyoides  to  each  other. 

5.  Occipito-styloideus. 

.occipital  and  the  horizontal  portion  of  the  posterior  border  li  the  styloid 
.^^^^^^'^i^i^l^  become  longer  as  they  are  situated  posteriorly  are 
gather  tendinous,  and  are  carried  from  one  of  these  bones  to  the  othei 
.Outwardly   It  responds  to  the  parotid  gland;  inwardly   to  the  Lh„,^i' 
pouch,  which  It  covers  for  its  whole  extent  •  its  nnXv  n.'l.!.  i  • 
.onf,>unded  with  the  superior  insertl^^rof  tj^t^^^^^f^ 
muscle  acts,  it  causes  the  os  hyoides  to  swing  carrvint  it.\-,  1  •  ? 
backwards  and  downwards.  ^'  '"'"^"^g      ^"ferior  extremity 
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6   Transversalis  Hyoidei 
approximates  thorn  to  eacli  otlior. 

ruAUAOTimS  OF  THE  MUSCLES  OF  THE  HEAD  IN  OTHER  THAN  BOLIPED 
DIFFERENTIAL  CHAUAOT15U8  ui  ANIMALS 

A.  Facial  Jtegion. 
EuMiNANTS.— There  are  foun.l  in  tlie  Ox  : 
1.  An  orUcular  rr^uscleof  the  Zy'^aBalogous  to  that  in  the  Horse. 


3.  A  zy,,omatious  or  ^2/9««"f  «''-'i"'^''^^;\°rf8  muscle  of  the  face,  extends  upon 
attached  (fig.  112,  7). 


Fia;.  112. 


SUPERFICIAL  MUSCLES  OF  THE  OX  S  HEAD. 

.„   ,  ,    r      1    1'   Accessory  fasciculi  of  the  supermaxillo-labmhs , 
1,  Superma-xiUo-labialis  ;  1,  ^ '  yg^jpernaso-labialis ;   4    Lachrymalis  ;  5, 

'2,  Supermaxillo-nasahs  2„ded  with  tlie  preceding;  7,  Zygo- 

AlveolUabialis;  6  Maxdlo-  ab.a^^  c^^^^^^^  ^^I^,,^^^,.  9,  Orbicular 

matico-labialis;  8,  Frontal,  or  ' -""i^i-ig  .       ENternal  temporo-auncu- 

Tuscle  of  the  eyelids;  ^^^^^l^^-^^^'^.to-.nuM,  U,  Ma-stoid 
Hi-is-  12,  Scutiform  cartilage;  I'^'.J^''^  "  „  Di-^astricus ;  18,  Sterno-maxil- 
^e'ss;  15,  M.jsseter ;  16  ^^^^^^J^^  i^Sl^of  the  neck';  19,  Trachelo- 
ary  fasciculus  belonging  to     «  <=»t''^^^''^y^  ^^.,„b,ccipitalis  (sterno-max. Hans, 
■  hvoideus   (subscapulo-hyoideus);   f",   ^  ^  ;  /     .tjon  of  the  niastoido- 

S  mastoideus);  21,  Anterior  brandi  of  ,3^  I,  Hon  of 

^ITGrttei^^iSt-usdeofthehead. 
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4.  A  lachrijmalis,  thicker  and  more  developed  than  in  the  Horse.  Its  most  anterior 
fibres  gliile  beneath  the  zygomaticiis,  and  are  lost  on  the  alveolo-labialis  surface;  the 
most  posterior  pass  over  the  aponeurotic  tendon  of  the  zygomatico-labinlis,  and  are 
confounded  with  those  of  the  cuticularis.  Above,  it  joins  the  orbicularis  of  the  eyeliils 
in  a  still  more  intimate  manner  than  in  the  Horse ;  so  that  it  is  almost  impossible  to 
distinguish  the  limits  of  the  two  muscles  (fig.  112,  4). 

5.  A  supenmso-labialis  continued,  above,  with  tlie  inferior  border  of  the  frontal  or 
fronto-cuticularis  muscle;  and  divided,  inferiorly,  into  two  branches,  which  comjjriso 
betwein  them  the  supermaxillo-labialis  and  the  pyramidalis-nasalis.  These  two 
branches,  however,  are  not  disposed  as  in  Solipeds,  the  anterior  covering  the  preceding 
muscles,  and  the  posterior,  of  but  little  importance,  passing  beneath  them  to  lose  itself 
in  the  substance  of  the  upper  lip  (fig.  112,  3). 

6.  A  supermaxillo-lahialis,  which  gains  the  middle  of  the  muzzle  by  passing  along 
the  inner  side  of  the  nostrils  (fig.  112,  1). 

7.  Two  additional  supermaxillo-labialis  muscles,  considered  as  accessories  to  the 
first,  and  which  originate  with  it.  Each  terminates  by  a  ramifying  tendon  that  jmsses 
under  the  nostril  to  mix  in  the  tissue  of  the  upper  lip  (fig.  112,  l',l'). 

8.  A  pyramiddlis  or  great  supermaxillo-nasali?,  situated  between  the  supermaxillo- 
labialis  and  its  two  accessory  muscles,  and  deiiving  its  origin,  in  common  with  these 
three  muscles,  in  front  of  the  maxillary  spine  (fig.  112,  2). 

9.  A  maxillo-lahialis,  confounded  with  the  alveolo-labialis,  and  having  no  terminal 
tendoii. 

10.  A  mento-lahialis,  attached  to  the  body  of  the  inferior  maxillary  bone,  as  in  the 
Horse,  by  two  middle  posterior  muscles.  No  anterior  middle  muscle  has  been  found  by 
us;  and  it  is  certain  that  there  is  no  naso-transversalis  or  smaU  sicpermaxillo-nasalis 
present. 

In  the  Plieep,  the  supernaso-labialis  does  not  exist ;  apart  from  tliis  peculiarity, 
there  is  no  difl'ereuce  between  the  facial  mnscles  of  this  animal  and  the  Ox. 

•  Pig. — This  animal  has  neither  the  lachrijmalis,  supernasc-lahi alii,  or  naso-travsver- 
salis  muscles.  The  sjnall  supermaxillo-nasalis  is  present ;  it  is  short,  very  thick,  and 
situated  mar  the  margin  of  the  nostrils.  The  supermaxillo-lahialis  and  the  great 
supermaxillo-nasalis  are  replaced  by  three  fleshy  bodies,  nearly  parallel,  lying  on  the 
side  of  the  face.  The  superior  originates  in  the  lachrymal  fossa,  and  terminates  by  a 
tendon  in  the  middle  of  the  snout.  The  inferior,  with  Ihe  middle,  Ic  aves  the  imprints 
in  front  of  the  zygomatic  ridge,  and  is  continued  at  its  infeiior  extremity  by  a  tendon 
divided  into  several  fibrilloe,  which  pass  below  the  nostril  to  he  united  to  the  tendon  of 
the  snperior  portion:  tiiis  is  done  in  such  a  manner  that  the  external  openino- of  the 
nose  is  encircled  on  the  inner  side  by  a  kind  of  fibrous  cravat  which,  when  these  two 
muscles  contriict,  carries  this  opening  outwards.  It  will  also  be  understood  that  the 
superior  fleshy  body,  acting  alone,  ought  to  elevate  the  snout,  while  the  inferior 
depresses  it  in  drawing  it  to  one  side.  With  regard  to  the  intermediate  fleshy  mass  it 
is  the  representative  of  the  pyramidalis  of  the  Ox,  and  terminates  in  a  great  quantity  of 
tendinous  flbrillaa  at  the  internal  ala  of  the  nose. 

Caen[\  OKA. — In  tlie  Dog  and  Cat  the  following  peculiarities  are  found  :  

The  labialis  (or  orbicularis)  is  quite  rudimentary. 

The  buccinator  is  very  thin  and  formed  of  only  one. muscular  plane. 

The  zi/gomatico-labialis  is  continued,  superiorly,  with  the  zygomato-auricurali,= 

The  supernaso-labialis  represents  a  wide,  undivided,  muscular  expansion  united 
supenoily  to  the  cuticularis  of  the  forehead,  and  terminating  inferiorly  on  the  upper 

The  supermaxillo-lahialis  and  the  supermaxillo-nasalis  mannus  constitute  a  sincle 
fleshy  body  formed  of  several  parallel  fasciculi,  which  take  their  origin  aljove  the  suD?a 
orbital  foramen,  and  terminate  together  at  the  external  wing  of  the  nose  and  in  the 

There  is  no  supermaxillo-nasalis  parvus,  or  naso-transversalis. 
The  middle  aiderior  {depressor  ahv  nasi)  is  perfectly  developed, 
apparent'"*"'"''''*''''''*^  ^^'^        suspensory  muscle,  tlie  middle  posterior,  ore  scarcely 

B.  Masstteric  or  Temporo-maxillary  Megion. 

In  Ilaminants,  the  masseier  and  temporal  are  not  so  large  as  in  Solineds    t_  i, 
Carnteora,  however,  they  ofter  a  remarkable  development.    Tlie  ori^nn  of  Hi   ^  . 
goidem  iiUernus  in  Ruminants  is  nearer  the  middle  line  than  in  the  H(,r-^e    TU   ]  r  ■'/'' 
St  also  greater,  and  the  muvenunts  of  diductiem  it  gives  the  lower" jaw         "  '^ 
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extensive.  In  all  tlio  iinimals,  the  shjlo-maxillaris  fasciculus  of  the  digaslricus  i- 
entirely  iibscnt,  and  the  muscle  has  only  a  single  belly  cxtemling  directly  from  tlic 
occipitiil  to  the  maxillary  bono.  In  the  Of,  is  found  a  smidl  square  muscle,  formed  oi 
transverse  fibres,  which  unites  the  two  digastric  mii.scles  by  passing  beneath  the  base  ol 
the  tongue.  This  muscle,  in  contracting,  may  raise  the  iiyoideal  apparatus,  and  in  tin  - 
way  supplements  the  tendon  of  the  dignstricus  and  the  inferior  ruig  of  tlie  slylij- 
liyoideus. 

C.  Uyoid  Begion. 

The  two  fleshy  planes  composing  the  mylo-hyoideus  arc  more  distinct  in  llamiuanU 
than  in  the  Horse.  The  dylo-hyoideus  of  these  animals  commences  hy  a  long  thin 
tendon.  The  muscle  has  no  ring  for  the  passage  of  the  digastricus,  a  feature  observed 
in  all  the  domesticated  animals  except  Solipeds. 

In  the  Camivora,  the  dylo-kyoideus,  formed  by  a  narrow,  very  thin,  and  pale 
fleshy  band,  commences  on  the  mastoid  portion  of  the  temporal  bone  by  a  small  tendon ; 
the  kerato-hyoideus  is  remarkable  for  its  relatively  considerable  volum'j ;  the  occipiU)- 
slyloideus  and  the  transversalis  hyoideus  are  absent. 


COMPARISON  OP  THE  MUSCLES  OF  THE  HUMAN  HEAD  WITO  THOSE  OP  THE  DOMESTICATE0 

ANIMALS. 

In  Man,  there  are  described  as  muscles  of  the  head,  the  epicranial  muscUs,  muscles  of 
the  face,  and  those  of  the  lower  jaiv.  The  hyoid  and  digastric  mttscZes  are  reckoned  in 
the  reo-ion  of  the  neck.    Here  they  will  be  placed  in  the  region  of  the  head. 


A.  Epicranial  Muscles. 

The  middle  portion  of  the  human  cranium  is  covered  by  an  aponeurosis  that  adheres 
closely  to  the  hairv  bcalp,  but  glides  easily  on  the  sm-face  of  the  bones.  To  the  circum- 
ference of  this  epicranial  aponem'osis  are  attached  four  muscles  which  move  it.  One 
of  them  attached  behind  to  the  superior  occipital  curved  line,  is  named  the  occipital 
muscle  ;  another,  fixed  in  front  of  the  forehead,  is  called  the  frontal  muscle;  the  other  two, 
double  and  lateral,  are  inserted  on  the  face  of  the  temporal  bone  or  the  external  ear, 
and  are  designated  auricular  muscles.  These  epicranial  muscles  move  the  scalp  tor- 
wards,  backwards,  and  sideways. 

B.  Muscles  of  the  Face. 

These  are  fomieen  in  number,  ten  of  which  are  found  in  the  domesticated  animals. 
We  commence  by  describing  these  common  muscles  (fig.  113). 

1.  The  orhicidaris  of  the  lips,  which  has  a  fasciculus  that  passes  to  the  skin  from  the 
columna  of  the  nose,-  this  fasciculus  is  termed  the  depressor  of  the  columna,  or 
moustache  muscle  (?taso  Z«&mZis).  n     •     ,      -R^c-rio^  nffipp 

2  The  buccinator,  corresponding  to  the  alveolo-labialis  of  animals  Beside*  its  otoce 
in  mastication,  it  takes  an  important  part  in  the  blowing  of  wind  instruments 

3  The  superficial  elevator  of  the  wing  of  the  nose  and  the  upper  lip.  It  resemble:,  the 
supernaso-labialis,  descends  from  the  orbital  margin  of  the  supermaxdla,  passes  along 
the  wing  of  the  nose,  and  is  lost  in  the  upper  lip. 

4.  The  deep  elevator  of  the  wing  of  the  nose  and  tlie  upper  hp,  whose  anal.igu. 
found  in  the  supermaxillo-labialis  of  animals.  ^  .  „ 

5.  The  great  zyqomaticus,  whose  presence  is  constant  m  all  species 

6  The  small  zygomaticus,  represented  in  the  Horse  by  only  the  smaU  oblique 
fasciculus  sometimes  found  bencatii  the  great  zygomaticus. 

The  small  zygomaticus  and  the  two  elevators  of  the  hps  are  lachrymal  ^^^-^ 
their  simuUaneous  contraction  they  express  discontent  and  melancholy,  l.^e  g"^^^  J 
zygomaUcns,  on  the  contrary,  is  the  muscle  of  laughter;  it  draws  the  commissures  of 

*'°7'ThfcZ!c;  or  great  supermaxillo-nasal  of  animals  is  attached  beneath  the  infra- 
orbital foramen,  and  terminates  in  the  skiu  of  the  upper  Up. 

8.  The  risorius  of  Santoriiii. 

0.  'J'he  muscle  of  the  chin  (mento-lahialis). 

10  The  m«W//"om«8,  or  middle  anterior  of  Bourgelut.  .      .„:ki„  find 

The  otheTfaciil  muscles  of  Man,  whose  analogues  it  ,s  diflicult  or  impossible  to  tincl 
in  animals,  are  : — 
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11.  The  triangularis  of  the  lips,  whicli  is 
inferior  luaxilln,  and  is  carried  upwards  to  tlio 
■ninmissure  of  the  lips.    By  its  contraction  it 

ives  the  face  an  expression  of  inelanclioly  or 
'utenipt. 

12.  The  quadratiis  mmii,  whicli,  after  being 
attached  to  the  maxilla  within  tlie  mental  fora- 
men, J  asses  upwards  on  the  skin  of  the  lower 
lip,  which  it  de[)resses,  and  thus  contributes  to 
the  expression  of  fear  or  dismay. 

13.  The  traiisversalis  Hani  (com2)rc'ssor  nasi), 
a  muscle  which  is  fi.xed  into  the  supfrmaxilla 
and  on  the  bridge  of  the  nose,  where  it  is  con- 
founded with  the  opposite  muscle. 

14.  The  (Jilalor  of  the  ala  of  thf.  voslril,  a 
very  small  trianguhir  fasciculus  applieil  to  the 
external  part  of  the  nostril,  which,  by  contract- 
ing, it  elevates. 

C.  Muscles  of  the  Lower  Jaw.  . 

There  is  nothing  rem;irkable  to  be  noted  in 
the  ma-iseter,  temporal,  or  pteri/aoiil  muscles. 
The  upper  belly  of  the  digastr'iiuis  is  not  at- 
tached directly  to  the  inferior  maxilla. 

D.  Hyoid  Muscles. 

These  nre  only  thi-ee  in  number:— 

1.  The  mijlo-hyoideus. 

2.  The  siijlo-hyoideus.  which  commences  at 
the  styloid  process  of  the  temporal  bone,  and 
shows  a  ring  for  the  tendon  of  the  digastricus. 

3.  The  genio-hyoideus. 

We  do  not  fiud  in  Man  tlje  occipito-styloideus, 
kerato-hyoideus,  or  the  transvei-salis-hyoideus. 

Axillary  Hegion. 

This  comj)rises  two  muscles,  pairs, 
placed  beneath  the  sternum,  in  the  arm- 
pit, which  terminate  on  the  anterior  limb. 
These  are  the  superficial  and  deep  pec- 
torals.^ 

Preparation.— I.  Place  the  animal  in  the 
first  position.  2.  Unfasten  one  of  the  fore-limbs 
and  allow  it  to  hang,  so  as  (o  separate  it  from 
the  opposite  one.  3.  Remove  the  skin  with 
care,  and  dissect,  on  the  side  coi-responding  to 
he  detached  limb,  the  two  muscles  which  torm 
the  superficial  pectoral.  4.  Prepare  the  deep 
pectoral  on  the  opposite  siile.     To  do 


inserted  into 


the  anterior  face  of  the 
Fie.  113, 


MUSCLES  OF  THE  HUMAN  HEAD  ; 
SUPERFICIAL  LAYER. 
1,  Frontal  portion  of  the  occipito-frouta- 
lis ;  2,  Its  occipital  portion ;  3,  Its 
aponeurosis ;  4,  Orbicularis  palpebra- 
rum ;  5,  Pyramidalis  nasi ;  6,  Com- 
pressor nasi ;  7,  Orbicularis  oris ;  8, 
Levator  labii  superioris  ala;que  nasi ; 

9,  Levator  labii  superioris  proprius; 

10,  Zygomaticus  minor;  11,  Zygo- 
maticus  major;  12,  Depressor  labii 
inferioris;  13,  Depressor  anguli  oris; 
14,  Levator  labii  inferioris;  l,"j,  Su]ier- 
ficial  portion  of  masseter;  16,  Its  deup 
portion ;  17,  Attrahens  aurem ;  18, 
Buccinator;  19,  Attollens  aurem;  20, 
Temporal  fascia  covering  temporal 
muscle;  21,  Retrahens  aurem;  22, 
Anterior  belly  of  the  digastricus,  with 
tendon  passing  through  pulley ;  2.S, 
Stylo-hyoid  muscle;  24,  Mylo-hyoi- 
deus;  25,  Upper  part  of  steruo-mas- 
toid;  26,  Upper  part  of  trapezius  — 
the  muscle  between  25  and  26  is  the 
splenius. 


--   —  .^,jjjwon<j  side.     To  do  tin's,  -^--.-".uc. 
llirth^suS^n^l'nn  7"'^^'^'  «°  to  injure  the  muscle  about  to  be  examined  • 

leftTdivlle^al?  ti  ^m^^^^^^     ■ansversely,  and  turn  back  the  cut  portions  to  the  right  and 

1.  Superficial  Pectoral.    (Fig.  114  9  10  ) 
.vhich  he  designates  the  «fer„o-rai- ^2  ial'^S^^ 


^>  PVn-  a  .justification  of  the  cn.pIoym«nt  of  these  new  denominations,  see  the  note 
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Situation  — Com2nmlion.—'ni\H  muscl.: 
is  situated  between  the  two  autei-Kii' 
limbs,  oecupies  the  iuferior  surface  of 
the  chest,  aud  is  formed  by  two  por- 
tions which  adliere  chjscly  to  each  otlicr, 
but  arc  yet  perfectly  distinct,  Followinj^ 
the  example  of  Girard,  we  will  descrilx; 
these  as  two  particular  muscles  by  tlie 
names  of  sterno-humeralis,  and  sterno- 
aponeuroticus. 

A.    Sterno-humebalib.  —  Form  — | 
Structure.— ThiB  is  a  short,  bulky  muscle, 
flattened  above  aud  below,  contracted  at  ^ 
its   termination,  and  composed  almost^ 
entirely  of  thick  parallel  fibres. 

Direction  and  Attachments.— It  com- 
mences on  the  anterior  appendage  and  the 
inferior  border  of  the  sternum,  aud  is 
directed  obliquely  backwards,  downwards, 
and  inwards,  to  reach  the  anterior  ridge 
of  the  humerus,  where  it  terminates  by 
an  aponeurosis  common  to  it,  the  mas- 
toido  humeralis,  and  the  sterno-aponeuro-  j 

ticus.  ,  -i 

Belations.— It  responds,  by  its  ex- 
ternal face,  to  the  skin,  from  which  it  is 
separated  by  a  cellular  layer,  and  to  the 
inferior  extremity  of  the  cuticularis 
colli  -  by  its  internal  face,  to  the  steruo- 
apoueuroticus  and  sterno-prescapularis. 
Its  anterior  border  forms,  with  the  mas- 
toido-humeralis,  a  triangular  space  occu- 
pied by  the  subcutaneous,  or  "  plate,  vein! 

of  the  arm.  . 

Action.— It  acts  principaUy  as  ar 
adductor  of  the  anterior  limb. 

B.    Stebno-aponedroticus. — Form- 
Structure  —  Direction  —  Attaclmcnts.  - 
very  wide,  thiu,  and  pale  quadrilatt 
muscle  formed  of  parallel  fleshy  hbrt 
which  arise   from   the   entire  mferi 
,.  „  .     border  of  the  sternum,  to  pass 
1,  Portion  of  the  cuticularis  col  i ;  2,  An-      ,      .    ^^len  downwards,  aud  terminal 
\erior  portion  of  the  mastou^^^^^^^^^^      ii  ie  fallowing  manner  :  the  anteriol 
ralis-  3,  Posterior  portion  ot  ditto,  %  m  luo  luxxu^i    ^  .      ,  .  , 
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Sterno-maxillaris ;  5,Subsca])ulo-hyoi- 
deus;  6,  Sterno-hyoideus ;  7,  Sterno- 
thyroideus;  8,  Scalenus;  9,  Sterno- 
humeralis;  10,  Sterno-aponeuroticus ; 
11  Sterno-trochiueus  (pectoralis  mag- 
nu's)-  12,  Portion  of  the  lascia  en- 
veloping the  coraco-radialis,  receiving 
part  of  the  fibres  of  the  sterno-trochi- 
neus;  13,  Sterno-prescapularis ;  14, 
Its  terminal  aponeurosis. 


fibres  go  to  the  aponeurosis  which  attaciie 
the  mastoido-humcralis  aud  stcrno-bj 
meralis  to  the  anterior  ridge  of  till 
humerus;  the  posterior  fibres  are  also 
continued  by  a  very  thin  fascia,  which  is 
spread  inside  the  limb  to  the  external 
face  of  tlie  antibrachial  aponeurosis. 
Belations.-V>y   its  superficial  tacc 
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witli  the  skiu,  which  adheres  intimately  to  it  by  means  of  a  dense  celhihxr 
tissue,  and  with  the  steruo-humeralis,  which  covers  its  anterior  border. 
By  its  deep  face,  with  the  two  portions  of  the  deep  pectoral,  the  coraco- 
radialis  (flexor  brachii),  and  the  long  extensor  of  the  fore-arm;  it 
also  responds,  by  this  face,  to  the  antibrachial  aponeurosis  and  the  sub- 
cutaneous vein  of  the  fore-ai'm,  which  it  maintains  applied  against  that 
aponem-osis. 

Action. — It  is  an  adductor  of  the  anterior  limb,  and  a  tensor  of  the 
antibrachial  aponeurosis. 

2.  Deep  Pectoral.    (Figs.  114,  11,  13;  115,  1.) 
Synonym. — The  pectoralis  parvus  of  Man. 

Volume — Situation — Composition. — An  enormous  muscle,  situated  be- 
neath the  thorax,  and  composed,  like  the  preceding,  of  two  perfectly  distinct 
portions,  described  by  Grirard  as  two  muscles,  and  designated  by  him  as  the 
sterno-trocMneus  and  stenio-jyi'escapularis. 

A.  Stekno-tkochineus. — Pectoralis  magnus  of  (Percivall,  Eigot,  and) 
Bourgelat.    (The  great  sterno-humeralis  of  Leyh.) 

Volume — Extent. — This  muscle,  the  largest  of  tlie  two,  offers  a  con- 
siderable volume.  Extending  from  the  ninth  or  tenth  rib  to  the  upper 
extremity  of  the  arm,  it  at  first  lies  beneath  and  against  the  abdomen,  then 
beneath  the  chest,  and  at  last  is  comprised  between  the  walls  of  the  latter 
cavity,  and  the  internal  face  of  the  anterior  limb. 

■Form.^lt  is  thin  and  flat  above  and  below  in  its  posterior  third,  thicker 
and_  depressed  from  side  to  side  in  its  middle  third,  and  narrow  and  pris- 
matic in  its  anterior  third.  Its  general  form  may  be  compared  to  that  of  a 
somewhat  irregulai-  triangle,  elongated  from  before  to  behind,  which  would 
have  a  very  short  posterior  border,  a  longer  internal  or  inferior  border,  and 
an  external  or  superior  still  more  extensive. 

Structure.— It  is  entirely  composed  of  tliick,  parallel,  fleshy  fasciculi,  all 
of  which  leave  the  posterior  or  internal  border  of  the  muscle  to  gain  its 
narrow  or  anterior  extremity.  These  fasciculi,  as  they  approach  the  superior 
border,  become  longer,  and  those  which  proceed  from  the  posterior  border  com- 
mence by  aponeurotic  fibres.  Unfrequent  intersections  of  fibrous  tissue 
exist  towards  the  anterior  extremity  of  the  muscle. 

Attachments.— It  originates:  1,  From  the  tunica  abdominalis  by  the  apo- 
neurotic fasciculi  of  its  posterior  border;  2,  By  its  internal  border,  from  the 
posterior  two-thirds  of  the  inferior  border  of  the  sternum.   It  terminates  bv 
Its  anterior  extremity,  on  the  internal  tubercle  at  the  head  of  the  humerus 
the  tendon  of  origin  of  the  coraco-humeralis,  and  the  fascia  enveloping  the 

external  hp  of  the  bicipital  groove  formed  by  the  great  trochanter,  and  is 
Kg  11^12  )  branches  of  the  supraspinatus  muscles.  (See 

Belations.—Its  dee^  face,  which  is  successively  superior  and  internal 
covei^  the  external  oblique  and  the  straight  muscle  of  the  abdomen  ho 
serratus  magnus,  costo-sternalis,  and  sterno-prescapularis,  as  well  as  Lome 
horaco-muscular  nerves ;  all  these  relations  are  maintained  by  means  of  a 
oose  and  abundant  cellular  tissue.  Its  superior  face,  which  alternately 
looks  downwards  and  outwards,  responds:  to  the  skin,  from  which  it  ^ 
sepai-atecl  by  a  slight  cellulo-fibrous  fascia;  to  the  stJrno-aponeuK,ticns 
and  to  the  muscles,  vessels,  and  nerves  of  the  inner  aspect  of  theUrXough 
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the  medium  of  the  snbbrachial  aponeurosis  of  the  panniculus  and  a  con- 
siderable quantity  of  cellular  tissue.  Its  upper  border  adheres  in  an  intimate 
manner  to  the  last-named  muscle,  and  is  bordered  by  the  spur  (external 
thoracic)  vein.     The  largo  vascular  ti-unks  which  leave  the  chest  to  reach 
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the  anterior  limb,  pass  above  its  anterior  extremity,  by  crossing  its 
'^"'^iSn.— It  pulls  the  whole  limb  backwards,  in  pressing  on  the  angle 

*^'B'tTKLo-ruESCAVU.Aius.-(The  pectoral!,  pan;.,  of  Percivall  and 
Bourgolat.)— J'or7n-S»7H«//r)n-I>nrc//o«.-A  long  prismatic  muscle,  cou- 
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tractecl  at  its  two  extremities,  situated  in  front  of  the  preceding,  arising 
from  tlie  sternum,  directed  forwards  and  outwards  towards  the  scapulo- 
humeral angle,  and  afterwards  reflected  upwards  and  backwards  on  the 
anterior  border  of  the  shoulder,  which  it  follows  to  near  the  cervical  angle 
of  the  scapula. 

Structure  and  Attachments— It  is  formed  of  very  large  fleshy  fasciculi, 
analogous  to  those  of  the  sterno-trochineus,  which  originate,  by  their 
mferior  extremities,  from  the  sides  of  the  sternal  keel  and  the  cartilages  of 
the  first  three  or  four  ribs.  They  follow  the  direction  of  the  muscle,  and 
terminate,  one  above  the  other,  on  a  short  aponeurosis  which  covers  the 

I  supraspinatus,  and  is  confounded  with  the  external  aponeiu-osis  of  the 
scapula  (Fig.  114,  14). 

j       Belations. — In  its  axillary  portion,  this  muscle  responds,  inwardly,  to 

•  the  costo-sternalis,  the  first  sternal  cartilages,  and  the  corresponding  inter- 

•  costal  muscles:  outwards,  to  the  sterno-trochineus  and  sterno-aponeuroticus. 
In  its  prescapular  portion,  it  is  in  relation,  outwardly,  with  the  mastoido- 
humeralis  and  trapezius ;   inwardly,  with  the  subscapulo-hyoideus,  the 

■  scalenus,  and  the  angulai-is  of  the  scapula ;  behind,  with  the  supraspinatus 
r  which  is  separated  from  it  by  the  external  scapular  aponeurosis. 

Action. — This  muscle  is  a  congener  of  the  sterno-trochineus,  and  pulls 

the  scapula  backwai'ds  and  downwards.    It  is  also  a  tensor  of  the  scapular 

aponeurosis. 

DIFFERENTIAL  CHAKACTERS  OF  THE  MUSCLES  OF  THE  AXILLARY  REGION  IN  OTHER 
I  THAN  SOLIPED  ANIMALS. 

"With  regard  to  the  superficial  perioral,  it  is  remarked  thiit  in  the  Ox,  Sheep,  and 
Pig,  the  sterno-liiimetalis  is  small  and  less  distinct  from  the  sterno  ape  neuroticus  than  in 

•  Solipeds ;  and  that  iu  the  Dag  and  Gat,  the  sterno-aponeuroticus  is  very  thin  and 
narrow. 

Ill  the  deep  pectoral  there  is  found,  in  the  Ox,  a  sterno-prescapularis  scarcely  distinct 
from  the  sterno-trocliiaena,  and  which  does  not  extend  beyond  tlie  inferior  extremity  of 
the  supraspinatus.  In  the  Ulieep),  this  muscle  is  quite  confoimcled  with  the  sterno- 
trochineus.  In  the  I'ig,  the  sterno-prescapularis  somewhat  resembles  that  of  the  Horse. 
Its  inferior  extremity  only  covers  the  first  choudro-sternal  articulation;  the  superior 
extremity  is  more  voluminous.  With  regard  to  the  sterno-trochineus,  it  terminates  on 
the  summit  of  the  great  trochanter,  after  detaching  a  short  branch  tu  the  tendon  of  the 
coraco-liumeralis.  The  sterno-prescapularis  of  the  Dog  is  very  feeble,  and  terminates 
'  with  the  principal  muscle  on  the  humerus. 

COSTAL  REGION. 

In  each  costal  region  we  find  fifty-four  muscles,  which  concur,  more  or 
less  directly,  in  the  respiratory  movements.  These  muscles  are :  1,  The 
great  serratus ;  2,  The  costo-transversalis  ;  3,  Seventeen  external  iniercostals ; 
4,  Seventeen  internal  intercostals ;  5,  Seventeen  mpercostals ;  6,  The 
triancjularis  sterni. 

Preparation. — 1.  Place  the  subject  in  the  second  position.  2.  llemove  the  fore- 
limb  and  all  the  muscles  attaching  it  to  the  trunk,  by  sawing  through  the  scapula  ns 
shown  in  figure  lOf ,  in  order  to  ex(3ose  the  great  serratus  iind  costo-transversalis  musch  s  • 
[finish  the  dissection  of  the  forrat-r  by  taking  away  all  the  yellow  fibrous  tissue  wliicli 
covers  its  posterior  dentations.  3.  Study  the  external  intercostals  and  the  supercostals 
after  removing  the  gieat  oblique  muscle  of  the  abdomen,  the  serrati  muscles  tho 
common  intercostal  (ilio-costalis),  and  the  ilio-spinalis.  4.  Excise  &oim  external  inter- 
ksostals  in  order  to  show  the  corresponding  internal  ones.  5.  The  trian^-ularis  is  dis 
sected  on  another  portion,  which  is  obtained  in  separating  the  sternum  from  the  thorax 
by  sawing  through  the  sternal  ribs  a  little  above  their  Inferior  extremity. 
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1.  Great  Soratus.    (Fig.  105,  15.) 

Synonyms.— CoHtn-a\ihscapu\fiYi9—G irard.  Tosterior  portion  of  the  seiratus  inagnus  of 
Bourgclat.    (A  portion  of  rercivaU's  mrralm  niaynm.) 

Form— Situation.— K  very  wide  muscle,  disposed  like  a  fan,  split  up 
into  digitations  at  its  inferior  border,  applied  against  the  thoracic  walls,  and 
partly  concealed  by  the  shoulder. 

Structure. — It  is  composed  of  divergent  fleshy  fibres,  all  of  which  con- 
verge towards  the  superior  extremity  of  the  scapula,  and  are  covered  by 
a  very  strong  aponem-osis  that  gradually  diminishes  from  above  to  below, 
and  only  adheres  to  the  muscle  in  its  inferior  part. 

Attachments. — 1,  To  the  external  face  of  the  eight  sternal  ribs ;  2,  To 
the  anterior  triangular  surface  of  the  internal  face  of  the  scapula,  behind  the 
angularis,  with  which  it  is  confounded;  3,  To  the  whole  extent  of  the 
posterior  triangular  surface  of  that  bone. 

On  reaching  the  scapula,  the  aponeui-osis  separates  from  the  flesliy 
fibres,  and  is  inserted  alone  into  the  fibrous  plane  which  covers  the  muscular 
fasciculi  of  the  subscapularis. 

Belalions. — The  great  serratus  responds:  outwardly,  and  through  the 
medium  of  an  abundant  supply  of  cellular  tissue,  which  facilitates  the  play 
of  the  limb  against  the  lateral  wall  of  the  thorax,  to  the  subscapularis, 
supraspinatus,  the  adductor  of  the  arm,  great  dorsal  (latissimus  dorsi),  and 
the  mass  of  olecranian  muscles ;  inwardly,  to  the  first  seven  external  inter- 
costals,  to  the  sides  of  the  sternum,  and  the  anterior  small  serratus.  Its  four 
posterior  digitations  cross  the  first  five  of  the  great  oblique  muscle  of  the 
abdomen,  and  are  covered  by  a  prolongation  of  the  abdominal  tunic. 

Action.— With,  that  of  the  opposite  side,  this  muscle  constitutes  a  vast 
brace  or  girth  on  which  the  thorax  rests  when  the  animal  is  supported  on 
its  limbs ;  it  therefore  acts,  in  relation  to  the  trunk,  like  a  suspensory 
ligament  When  it  contracts,  its  fixed  point  being  the  thoracic  walls,  it 
puUs  the  superior  extremity  of  the  scapula  do\vnward  and  backward,  and 
causes  this  portion  of  the  limb  to  perform  a  swinging  movement  Mi 
carries  the  inferior  angle  upwards  and  forwards.  If  the  limb  is  the  fixe- 
point,  then  it  raises  the  thorax  between  the  two  anterior  members,  and 
assists  in  the  respiratory  movements  by  elevating  the  ribs. 


2.  Transverse  Muscle  of  tie  Bibs.    (Fig.  105,  16.) 
Synonyms.—  Costo-slernalis—G ward.    (Lateralis  sternt—Percivall.) 

jporm  — Structure  — Direction  — Situalion.  —  Tliis  is  a  flattened  baiul- 
aponeurotic  at  its  extremities,  oblique  from  upwards  and  forwards,  aiul 
situated  under  the  preceding  muscle,  at  the  inner  aspect  of  the  deep  pectoral. 

Attaclments.-ltB  posterior  extremity  is  fixed  to  the  sternum  and  the 
fourth  sternal  cartilage;  the  anterior  to  the  external  face  of  the  fi^-st  r.b. 

Belations.-lnw^v&\j,  with  the  second  and  t Inrd  ribs,  mto  ^^•  "ch  are 
often  inserted  some  of  its  fasciculi,  and  with  the  three  firs  intercostal 
muscles.    Outwardly,  with  the  two  portions  of  the  deep  pectoral  muscle. 

Action  -This  is  an  auxiliary  to  the  expiratory  muscles.  (Leyh  says  ts 
action  is  to  raise  the  ribs  and  their  cartilages  a.ul  thus  to  enlarge  the 
anterior  portion  of  the  thorax  during  mspu-ation.) 
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3.  External  Intercostah.    (Fig.  104,  68.) 

Siluation — Form. — -Tlicso  muscles  fill  tlio  spaces  between  tbo  ribs,  but 
do  not  descend  beyond  their  inferior  extremities ;  they,  therefore,  do  not 
,occupy  the  intervals  between  the  cartilages.  They  are  flattened,  fleshy 
bands,  gradually  diminishing  in  thickness  from  above  to  below. 

Structure — Attachments. — Each  intercostal  muscle  is  composed  of  a 
series  of  muscular  fasciculi,  intermixed  with  numerous  aponeurotic  fibres, 
both  of  which  pass  obliquely  backwards  and  downwards,  from  the  posterior 
border  of  the  preceding  to  the  external  face  of  the  succeeding  rib. 

Belatio7is. — They  respond,  outwardly,  to  the  diiferent  muscles  applied 
against  the  thoracic  walls ;  inwardly,  to  the  internal  intercostals. 

4.  Internal  Intercostals.  (Fig.  106,  16.) 

These  are  placed  at  the  internal  face  of  the  preceding,  which  they  exactly 
repeat  with  regard  to  their  general  form,  but  from  which  they  differ  in  the 
followang  points : 

1.  Very  thick  between  the  costal  cartilages,  these  muscles  are  reduced 
at  the  upper  part  of  the  intercostal  spaces  to  a  thin  aponeurotic  layer, 
supi^orted  only  by  some  fleshy  fibres.  They  therefore  gradually  diminish 
in  thickness  from  below  upwards. 

2.  Their  fasciculi  are  less  tendinous  than  those  of  the  external  inter- 
costals, and  are  carried  obliquely  forwn.rd  and  downward,  from  the  anterior 
border  of  the  posterior  rib  to  the  posterior  border  and  internal  face  of  the 
rib  in  front ;  so  that  the  fibres  of  the  external  and  internal  intercostals  cross 
each  other  like  the  letter  X. 

3.  Outwardly,  they  respond  to  the  external  intercostals ;  inwardly,  to 
the  costal  pleura. 

Action  of  the  intercostal  muscles. — The  function  of  these  muscles  has  been 
for  a  long  time,  and  is  even  now,  much  discussed ;  and  it  may  be  said  that 
there  were  never,  perhaps,  more  diverse  or  contrary  opinions  given  on  any 
subject  than  on  this.  M.  Berard,  who  has  summed  up  the  elements  of  the 
discussion  with  the  greatest  judgment,  considers  the  external  intercostals  as 
inspiratory  muscles,  and  the  internal  ones  also  as  inspiratory  by  those 
fasciculi  which  occupy  the  spaces  between  the  costal  cartilages;  the 
■remainder,  the  majority,  are  expiratory.  ° 

5.  Sujpercostals. 

5?/7!on7/ms.— Transverso-costales—  Girard.    {Levatores  costarum—Percivall.) 
Small,  flat,  triangular,  muscular  and  tendinous  fasciculi,  constituting 
iit  might  be  said,  the  heads  of  the  external  intercostals,  from  which  they  arc 
■scarcely  distinguishable  in  the  first  and  last  costal  intervals. 

They  arise  from  the  transverse  processes  of  the  dorsal  vertcbraj,  and  are 
directed  backwards  and  outwards,  gradually  «xpandin£;,  to  terminate  on  the 
external  face  of  the  one  or  two  ribs  which  succeed  their  fixed  insertion 
Outwardly,  they  respond  to  the  ilio-spinalis ;  inwardly,  to  the  externai 
intercostals. 

The  supercostals  draw  the  ribs  forward,  and  are  consequently  inspii-atory 

6.  Triangularis  of  the  Sternum. 

Synmyim  —SteruaMs—Boiirgelat.    Sterno-costalis— GiVarrf.    (The  stemn  rn^tni.. 
?C:r<i\ya\\,»m\derno-coslali^ni  Leyh.)  ^        sterno-costales  oi 
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Form-Silnafwn.-'Vhh  umsclo,  tlattcnc.l  above  and  below,  elongated 
fVoufi:L.etr  bind,  and  dontated  at  its  ^^^^^i:^^^^'^^ 
situated  in  the  tboraeic  eavity,  above  the  sternum  and  the  caitilages 

*'"^'■^'■7  Tt  is  fixed   by  its  internal  border,  on  the  superior  face 

„vo  divoctrf  from  tl,o  mtoml  to  *X!rt*v«r<jiT  with  the  cavtilagoB  to 

<lepvossi„g  the  costal  c»-«»g'^i.     KbHo  1"    a^'l  so  wi.knB'^  the 
ralt';Ttaf«%rSa^St*%WiH  the  —  wnl  he 
and  tlie  tlioracic  space  diminished.) 

CHABACTEBS  m  THB  M.SC.KS  0.  THK  COSTAL  KKGIOX  IN  OTHKU 
DIFFEBLJNllAi^  THAN  SOLIPED  ANIMALS. 

The  u„»cle,  of  tbe  co.t.1  ,eg™  c.nnol  l'?,'^%-7j,"jrinu.^°A  .^^^^^^^ 

5  ckn»s°,  the  teger  piopothm  pS  ?i  L  rommked  tl.«t  Itc  i»  ernd 

».,„,.o.  o,       ™o^.o  ...  «™  ™o»  0.  ™. 

conesponds  to  the  supevficia  f  ^tf'al  of  he  Hoiso    it  ^^^^        cartilages  of 

S  two-thirds  of  the  clavicle,  the  aBteiioi  face  o  t^^  .^^^ 

«„.a«les,  Earned  the  suUostaU  (or  /..-acoa^a^,). 

INPEKIOR  ABDOMINAL  REGION. 

The  latevd  a„a  inforio.  walls  of 
„i,le  masc»lo-ai«emot,o  ™'°l°i;»i;;'"t„ro-  i^^^^  V„cuLis,  a„a  the 
Ttevnum,  ribs,  lumbar  verteb™,  .1.™,  ^bo  ^  from 
S^fasseSir-^r  .STf  large  meUr.„e™  m„solcs  .rr..,gea  .„ 
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superposed  layoi-s.  Eockoning  tliera  from  without  inwards,  these  are 
designated  the  (jrcat,  or  external  oblique,  the  small,  or  infernal  ohliquo,  the 
great  strai'jht,  and  the  transverse  muscle.  Covered  outwardly  by  an  expan- 
sion of  yellow  fibrous  tissue,  the  tunica  ahdominalis,  and  sejiarated  from 
those  of  the  opposite  side  by  the  white  line  (linea  alba),  a  medium  raphe  ex- 
tending from  the  sternum  to  the  j^ubis,  these  muscles  support  the  intestinal 
mass,  and  by  their  relaxation  or  contraction  adapt  themselves  to  the  varia- 
tions in  volume  these  viscera  may  experience. 

Preparation. — After  placiug  the  animal  in  the  first  position,  a  wide  opening  is  to  be 
nmde  ill  the  pectoral  cavity  by  the  abhition  of  a  certain  number  of  ribs,  which  should  be 
divided  iiiferiorly,  above  ilic  costal  attachments  of  the  great  oblique  muscle.  The  heart 
and  lungs  are  removed;  tlien  an  incision  is  made  in  the  diapliriigm,  to  allow  the 
digestive  viscera  contained  in  the  abilomiiial  cavity  to  be  taken  away.  It  is  not  abso- 
lutely necessary,  however,  to  empty  that  cavity,  and  it  its  contents  be  allowed  to  remain, 
several  punctures  should  be  made  in  the  large  intest  no  to  prevent  the  accumulation  of 
gas,  ami  the  too  .i^reat  distention  of  the  abdominal  parletes. 

These  preliminary  precautions  having  bsen  adoi^ted,  then  proceed  in  the  following- 
manner  : 

1.  Eemove  the  skin  from  this  region,  and  with  it  the  paiiniculus  carnosus,  in  order  to 
study  the  e.xternal  sm-face  of  the  abdominal  tunic.  2.  Tlie  dissi  ction  of  the  great 
oblique  muscle  is  accomplished  iiy  removing  the  yellow  fibrous  envelope  from  the  fle-shy 
portion  of  the  ranscle,  together  with  tlie  sternn-trochineus.  Tlie  inguinal  ring  should 
be  exposed  by  the  abhition  of  the  dartos  muscle,  the  sheath  and  penis,  or  the  mammiB. 
3.  On  tiie  opposite  side,  the  small  oblique  is  uncovered  by  excising  the  great  oblique, 
leaving,  however,  that  portion  of  the  aponeurosis  which  is  mixed  up  witii  that  of  the  first 
imiscle.  4.  The  latter  having  been  studied,  dissect  the  great  straight  muscle  of  the 
abdomen  on  the  same  side,  in  separating  from  the  white  line,  by  a  longitudinal  incision, 
the  aponeurosis  common  to  the  two  oblique  muscles,  diviiliu'4-  this  aponeraosis  and  the 
fleshy  portion  of  the  internal  oblique  by  another  incision  extending  transversely  from  the 
umbdicus  to  the  middle  of  the  lumbar  region,  and  laying  back  one  of  the  musculo- 
aponeiu-otic  sections  on  the  thigh,  the  other  on  the  ribs.  5.  The  transverse  muscle  is 
dissected  on  the  same  side  as  the  external  oblique  has  been.  To  expose  it,  nothing  more 
IS  necessary  than  to  make  two  incisions  similar  to  the  foregoing,  but  including  the  two 
oblique  and  the  straight  muscle,  throwing  back  the  two  portions  as  above.  (5.  Lastly, 
open  the  entire  abdominal  cavity  by  cutting  through  the  ti'ansverse  muscle  in  the  same 
way ;  then  study  the  muscular  digitations  of  that  muscle,  the  internal  orifice  of  the 
inguinal  canal,  and  the  leaf  reflected  from  the  aponeurosis  of  the  greut  oblique  muscle. 

1.  Abdominal  Tunic. 

The  vast  expansion  of  yellow  elastic  fibrous  tissue  spread  over  the  two 
external  oblique  muscles  of  the  abdomen  is  so  named. 

_  Very  thick  towards  the  prepubic  tendon  of  the  abdominal  muscles  and 
m  the  vicmity  of  the  linea  alba,  this  expansion  gradually  thins  as  it  ap- 
proaches the  sternum,  and  disappears  near  the  abdominal  insertion  of  the 
sterno-trochmeus  muscles.  It  also  diminishes  in  thickness  as  it  extends 
trom  the  Imea  alba ;  and  when  it  reaches  the  fleshy  portion  of  the  great 
oblique  muscle  it  becomes  reduced  to  an  extremely  thin  leaf,  whose  fasciculi 
separate  more  and  more  from  one  another,  until  they  completely  disappear 
Anteriorly,  however,  it  is  seen  to  be  prolonged  on  each  side  to  the  posterior 
cligitations  of  the  serratiis  magnns.  Posteriorly,  it  furnishes  some  bundles 
ot  fibres,  which  are  detached  from  the  surface  of  the  common  tendon  and 
are  carried  between  the  thighs  to  be  lost  on  the  internal  crural  muscles 

ihe  abdominal  tunic  is  covered  by  the  skin  and  the  panuiculus 
carnosus,  from  which  it  is  separated  by  an  abundance  of  cellular  tissue  In 
the  male,  its  external  surface  gives  attachment  to  the  suspensory  ligaments 
of  the  sheath,  and  to  the  dartos  ;  and  in  the  female,  to  tlie  elastic  capsule 
which  envelops  each  mammary  gland.  By  its  internal  face,  it  closely 
adheres  to  the  aponeurosis  of  the  great  oblique  muscle  ;  though  it  is  easi  y 
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Bonaratcd  from  the  fleshy  portion.  It  is  tnivorscl  by  several  openings  which 
aftbrd  passage  to  the  suhcutanooTis  vessels  and  nerves  ot  the  abdonnnal 


region. 


The  abdominal  tnnic  acts  as  an  immense  elastic  girth  or  bandage,  ^vhich 
aids  the  mnscles  in  sustaining  the  weight  of  the  intestines.  As  the  digestive 
organs  increase  in  volume  this  tunic  increases  m  thickness. 

Tn  H.o  Pia  Don  and  Cat,  it  is  recluced  to  a  simple  colliilo-aponpurotic  Iftinina,  ow.ii- 
to  tho  stomad:  ^'intostlires  in  these  animals  exercising  but  a  .mall  amount  of  prensn.o 
on  tho  abdom.niil  parietes. 

2.  Wliite  Line. 

The  white  line  (linea  nlha)  is  a  fibrous  cord  comprised  between  the 
internal  border  of  the  tu-o  great  straight  muscles,  and  is  considered  as  being 
formed  by  the  intercrossing,  on  the  median-line,  of  the  aponeuroses  belonging 
to  the  obfique  and  transverse  muscles.  Attached,  in  front,  to  the  inferior 
surface  of  the  xiphoid  appendage,  this  cord  is  confounded  behind,  with  a 
large  tendon,  the'^^Mc  or  common  tendon  of  the  ^^^^^"^^'^^^  ^^^^^ 
is  fixed  to  tiie  anterior  border  of  the  pnbes  (Figs.  90  a  ;  108  c ;  116,  4> 
This  tendon,  covered  by  the  abdominal  tunic,  contr.bu  es  to  foim  the 
internal  commissure  of  the  inguinal  ring,  and  gives  origm  to  the  pnbio-femoral 

^'°'¥owards  the  union  of  its  posterior  third  with  its  two  anterior  thirds 
the  white  line  widens,  so  as  to  form  a  lozenge-shaped  space,  m  the  centre 
of  which  is  fonnd  the  remains  of  the  umbilicus  and  the  nmbilical  cord 
(Fig.  116,  14). 

3  Great  Oblique,  or  External  OUique  of  the  Abdomen.  (Figs.  105, 18 ;  116,  5  ) 
52/non2/ms.-Costo-abdominaUs-G,Vard.    (O&h^^t^a  externuB  ahdovdms-Percvall.) 

Situation-Gomposition.--Thi^  mnscle,  the  largest  and  the  most  super- 
ficial of  the  four,  if  composed  of  a  flesliy  and  an  -P-7%?°t«^;,„,.,,,,a 

Form,  Structure  and  Attachments  of  the  fleshy  portwn.^l-his  composea 
nf  fibres  directed  obliquely  downwards  and  backwards,  and  presents  itself  as 
fwi^e  mtciSar  banc^  naLwer.  before  than  behind,  applied  to  the  infenor 
surface  of  the  last  thii'teen  or  fourteen  ribs.  Its  superior  border  is  eoncav^ 
Td  att-iehed  1  To  the  external  surface  of  the  ribs  just  mentioned  by  as 
^anfsSt  y  aponem-otic  digitations,  the  first  four  of  which  cross  the  denh^ 
SJof  tt  gU  serratus;  2^0  the  ^^^^^ ^^^^^^^^ 
from  the  last  rib  to  the  external  angle  of  the  ilium  (Fig.  105,  i8>  its  inieri 
Wei  conv^^^  sinuous,  is  continuous  with  the  aponeuiH,sis  ;  it  descend^ 
?n  front,  to  the  cartilaginous  circle  of  the  false  ribs,  which  it  projects  beyond 

of.„Mm-lv  increasine  in  this  as  it  ncars  the  lumbar  region. 
FZ^Stru7^^^^^^  oft^'e  aponeurosis.-This  is  narrow  and 

of  H,o  g.cal  oMi<l>.c  gives  't-ir^S^fS 
to  two  veiy  rom«.k«blo  fibrous  loaves  wlnol,  appeal-  lo  1»  pioduccd  Of 
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doubliug  of  this  aponeurosis  into  two  layers.  One  of  these  leaves  descends  on 
the  internal  muscles  of  the  thigh  to  constitute  the  crural  aponeurosis 
(Fig.  116,  11);  wliile  the  other  is  reflected  upwards  and  forwards,  to  outer 
the  abiloniiual  cavity  ;  this  reflected  leaf  of  the  great  oblique  aponeurosis  is 
named  the  crural  arch  (ligament  of  Poiqmrt  or  Fallopius).  (Pig.  108,  B.) 

Near  the  prepubic  tendon  of  the  abdominal  muscles, "and  immediately 
before  its  division  into  two  leaves,  the  aponeurosis  of  the  external  oblique  is 
pierced  by  a  large  oval  aperture  (Fig.  116,  5),  the  inferior  orifice  of  the 
canal  through  which  passes  the  cord  of  the  testicle  in  the  male,  and  the 
mammary  vessels  in  the  female.  This  channel  has  been  named  the  inguinal 
canal. 

The  description  of  the  femoral  aponeurosis,  the  crural  arch,  and  the 
inguinal  ring— a  necessary  complement  of  the  great  oblique  muscle— will  be 
given  hereafter. 

Melations  of  the  Great  Oblique  Muscle.~By  its  superficial  face,  the 
external  obhque  responds  to  the  sterno-trochineus  and  the  abdominal  tunic 
which  latter  separates  it  from  the  skin  and  tlie  panniculus.  By  its  deep  face' 
it  is  related  to  the  ribs,  into  which  it  is  inserted,  as  well  as  with  their  carti- 
lages, the  corresponding  intercostal  muscles,  the  small  oblique,  and  the  great 
straight  muscle.  The  latter  even  appears  to  be  attached,  throu^rh  the 
anterior  moiety  of  its  external  border,  to  the  fleshy  portion  of  the°  gre-it 
oblique,  by  means  of  a  slight  lamina  of  yellow  elastic  tissue,  which  covers 
to  a  small  extent,  the  deep  face  of  the  two  muscles.  ' 

_  Action.~The  external  oblique,  in  contracting,  compresses  the  abdominal 
viscera,  flexes  the  vertebral  column,  and  acts  as  an  expiratory  muscle  (Bv 
Its  compression  on  the  abdominal  viscera  it  conciu-s  in  the  acts  of  defecation 
micturation,  and  parturition.)  t^i^ciwun, 

INTEKNAL  GiiunAL  ApoNEUEOSis.-This  fibrous  lamina  descends  from  the 
plicature  of  the  flank  on  the  patella  and  the  inner  surface  of  the  les 
Outwardly,  It  is  confounded  with  the  aponeurosis  of  the  fascia  lata-  in- 
wardly. It  degenerates  mto  cellular  tissue.  It  covers  tlie  W  adductor  of 
the  leg,  pai^  of  the  short  adductor,  the  vastus  internns,  and  thel  nral  vc'seL 
at  their  exit  from  the  abdominal  cavity.  vobbcis 

Crtiral  Arch.— As  already  mentioned,  tins  is  the  reflected  leaf  of  thp 
great  oblique  aponeurosis,  and  is  also  named  the  ligauent  of  Fall. 

exteinal  augle  of  the  ilium  and  the  anterior  border  of  the  pubis  Ji^ 
anterior  face  (Fig.  108,  b)  forms,  inwardly,  ti.e  posterior  wall  of  the  i  Lniin! 
canal;  it  gives  attachment,  outwardly,  to  the  posterior  fibi^fof  the  Zl 
oblique  muscle.    Its  posterior  face,  ai'pHed  against  the  superiL  extremirof 

iliaou,  .„„  the  long  JZLfj^l  t^,  IT  '„„'r:E;f 

...^     thoy  W  the  ab<.o,„o.  b,  the  "it  IX  ^b°S 
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is  continuous  with  the  femoral  aponeurosis  and  that  of  the  great  oblique 

"'"''t^""  n  ^ V  V  t     This  is  an  infuudil.uliform  canal  comprcssc<l  on  each 

Inguinal  J^^^     cord  and  scrotal  artery  pass  from  the 

side,  through  which  ^^^^  ^P^^^^i-nal  mammary  vessels  in  the  female. 

abdomen  m  the  male,  and  ^-^^  ^f^"";'  ,  in  an  oblique  direction 

Situated  on  the  side  of  the  P/^P™^^^^^^^^^^  two  to  two-and- 

downwards,  bacYard,  ^^^Z:^^  arch,  which  con- 

is  much  larger  than  the  ^^^^'l^'^''"'^^^^^^^  Te  internal  border 

rHvPPtpd  obliauelv  backwards  and  inwards,  which  peimits  u  lo  u 

iu  front  of" and  dU-octly  oppoBito  '"i'^'J^jf  tL  t  Jal  L^^^^^ 

the  necli  of  the  vaginal  sheath. 

4  >SmaM  or  Internal  Oblique  Muscle  of  the  Abdomen. 
(Figs.  106,  17';  116,  2.) 
S,no«,ms.-Ilio-abclominalis-GW.    (OW.-,««s  a5cIomi«£a-Pe™M.) 

portion.  ^.^^  A  ftnrliments  of  the  muscular  portion. — The 

iTom,  Structure,  P^^^fl^CLttS^  occupies  the 

niuscular  portion  IS  very  ^^.^^^fde^^,  ,^ited,  by  a  thick,  yellow  elastic 
region  of  the  flank,    its  snpeiioi  (latissimus  dorsi),  and  a 

•     production,  to  the  ^Vor^^'''<^-f  ^^.^'^^^^^^  costal  (retractor  of 

peculiar  small  muscle,  named  ^yf^f  *  ^f  the  small  oblique  muscle. 

the  last  rib),  which  we         /S^' '^.^^jl'S^^^  the  crural  arch,  fi-om 

Its  posterior  borderis  ^^^f Jly^'i;^^  ^e  nW  canal.  Its  anterior  and 
.vhi'ch  it  separates,  ^^^'^f  f '  than  the  other  portions  of 

inferior  border  is  convex,  "^^^ "  '^^^^  AH  the  fibres  cntermg 

the  muscle,  and  is  continuous  ^^^^^  *^^^Ji;Xr^^^  spread  like  a  fan,  and 
into  the  composition  of  ^^^^^^^^IJ^^  ,,tevn.honvth  of  the  crural 
leave  the  external  angle  ^^^^'i^ekwards  and  inwards,  the  middle 

inferior  border  of  the  muscle. 

,U.,KMu\oucy  "1  il.o  possible  to  iliscova-  m  Solipeds. 

()l-  lhc/rt«ci<f  immverMlM  it  lias  uctu  lu 
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Furm,  Structure,  and  Attachments  of  the  aponeurositi. — Tlie  aponciiroBis  is 
irregularly  triangular,  and  formed  of  nacrous  looking  libres,  wliicli  are 
directed  like  the  muscular  fibres,  and  cross 
in  X  fashion  the  aponeurotic  fibres  of 
the  external  oblique.  It  succeeds  the  an- 
tero -inferior  border  of  the  muscular  por- 
tion, and  is  separated,  superiorly,  into 
several  digitations  which  reach  the  in- 
ternal face  of  the  last  asternal  cartilages. 
Throughout  the  whole  extent  of  its  in- 
ternal border  it  is  fixed  to  the  white  line. 

Helations. — This  muscle  is  covered 
by  the  external  oblique.  The  aj^oneuroses 
of  the  two  muscles,  which  are  merely 
superposed  outwardly,  are  blended  in- 
wardly in  so  intimate  a  manner  that  it 
might  be  thought  their  respective  fasci- 
culi were  woven  into  each  other.  The 
small  oblique  covers  the  great  straight 
and  the  transverse  muscles. 

Action. — This  muscle,  a  congener  of 
the  preceding,  compresses  the  abdominal 
viscera,  depresses  the  last  ribs,  and  causes 
the  flexion,  either  dii-ect  or  lateral,  of  the 
vertebral  column. 

The  retractor  muscle  of  the  last  rib. — 
This  small  muscle,  flattened  on  each  side, 
and  triangular  in  form,  originates  by 
aponeurotic  fibres  from  the  summits  of 
the  first  two  or  three  transverse  processes 
of  the  lumbar  region.  It  terminates  on 
the  posterior  border  of  the  last  rib. 
Covered  by  the  last  digitation  of  the  pos- 
terior serratus  and  by  the  great  oblique, 
it  covers  in  turn  the  transverse  muscle  of 
the  abdomen.  In  contracting,  it  draws 
the  last  rib  backwards,  and  fixes  it  in 
that  position,  in  order  to  permit  the  ex- 
piratory action  of  the  internal  intercostal 
muscles.  It  therefore  plays  the  same 
part,  in  regard  to  these  muscles,  that  the 
scalenus  does  to  the  external  intercostal 
muscles  (Fig.  106,  17). 

5.  Great  Rectus  Muscle  of  the  Abdomen. 
(Figs.  105,  20;  116,  3.) 

SynonT/ms.— Sterno-pubialis—  Girard.  (Mec- 
tu8  abdominis — Fercivall.) 

Situcdion — Extent  —  Form — Structure. 
-This  is  a  wide  and  powerful  muscular  band,  extending  from  the  sternum 
to  tbe  pubis,  mcluded  between  the  aponeurosis  of  the  internal  oblique  and 
that  of  the  transverse  muscle,  narrower  at  its  extremities  tlian  in  its  middle 
portion,  and  divided  by  numerous  transverse  and  zig-zag  fibrous  inter- 

u  2 
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REGION. 

1,  Aponeurosis  nf  the  great  oblique;  2, 
Muscular  portion  of  the  small  oblique  ; 
3,  Rectus  abdominis;  3',  Transverse 
muscle;  4,  Flat  tendon  by  which  the 
four  abdominal  muscles  are  inserted 
into  the  pubis;  5,  Inguinal  ring;  6, 
Its  anterior  pillar ;  7,  Its  posterior 
])illar;  8,  Its  external  commissure;  9, 
Internal  commissure;  10,  Posterior 
border  of  the  great  ohlic]ue  aponeu- 
rosis; 11,  Internal  crural  aponeurosis; 
12,  Strip  of  the  great  obli(iuc  aponeu- 
rosis turned  downwanls  to  show  the 
origin  of  Poupart's  ligament ;  14, 
Traces  of  the  umbilicus. 
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sections.  Tiiese  strongly  aQliere  to  the  aponeurosis  of  tlie  small  oblique 
muscle,  are  nearer  to  each  other,  and  more  distinct,  in  front  than  behind, 
and  are  produced  by  small  tendons  which  are  placed  at  certain  distances  on 
the  track  of  the  muscular  fasciculi,  making  it  somewhat  of  a  polygastric 

muscle.  .  /.  .1     1  i. 

Attachments.— In  front:  1,  To  the  prolongmg  cartilages  of  the  last 
four  sternal,  and  the  first  asternal  ribs;  2,  To  the  inferior  face  of  the 
sternum.  Outwardly,  by  the  anterior  moiety  of  its  external  border,  to  the 
internal  face  of  the  great  oblique. 

Behind,  to  the  anterior  border  of  the  pubis  through  the  medium  of  the 
common  tendon,  wliieh  is  a  direct  continuation  of  the  great  straight 
muscle. 

Belations.—By  its  inferior  face,  and  in  front,  with  the  sterno-trochmeus 
and  great  oblique  ;  for  the  remainder  of  its  extent,  vnth  the  aponeurosis  of 
the  small  oblique.  By  its  superior  face,  with  the  transverse  muscle  and 
the  cartilages  of  several  ribs.  By  its  internal  border,  with  the  white  line, 
which  separates  it  from  the  opposite  muscle. 

Action.  It  draws  the  thorax  backwards,  and  compresses  the  abdominal 

viscera.  It  is  also  the  principal  flexor  of  the  spine.  (Leyh,  remarking  that 
it  shares  in  the  functions  of  the  preceding  muscles,  adds  that  it  di-aws  the 
pelvis  forwards  during  copulation.) 

6.  Transverse  Muscle  of  the  Abdomen.    (Figs.  106,  18 ;  116,  3'.) 
Synonyms.  —  Lumbo-abdominalis  —  Girard.     (  Transversalis  abdominis  —  Percivcdl. 
The  costo-abdominalis  intmius  of  Leyh.) 

Situation— Composition. —  This  muscle,  is  situated  immediately  without 
the  peritoneum,  and  forms  the  deep  layer  of  the  abdominal  parietes.  It  is 
muscular  outwardly,  and  aponeurotic  for  the  remaiader  of  its  extent. 

Form,  Structure,  and  Attachments  of  the  muscular  portion. — It  presents  a 
band  elongated  from  before  to  behind,  extending  from  the  sternum  to  the 
transverse  processes  of  the  last  lumbar  vertebrfe,  foUowmg  m  its  course  the 
direction  of  the  cartilages  of  the  ribs,  and  formed  of  parallel  fibres  passing 
from  one  border  to  the  other.  ^    ,    .         ,  £ 

Its  superior  border,  concave,  is  attached  :  1,  To  the  internal  surface  ot 
the  asternal  ribs  by  digitations  placed  opposite  those  of  the  diaphi-agm  but 
the  majority  of  which  do  not  mix  with  them ;  2,  To  the  extremity  of  the 
transverse  processes  of  the  lumbar  region  by  a  thin  fibrous  lamina.  Its 
inferior  border  is  convex  and  continuous  with  the  aponeurosis. 

Form,  Structure,  and  Attachments  of  the  aponeurosis.— This,  is  triangular- 
shaped,  with  the  base  behind,  and  with  its  fibres  running  in  a  transverse 
direction  to  the  median  line.  Closely  laid  one  against  another  in  front, 
these  fibres  separate  behind,  and  form  only  a  very  thin  and  incomplete 

lamina.  external  border,  the  aponeurosis  is  joined  to  the  inferior  margin 
of  the  musculai-  portion.  Its  internal  border  is  fixed  to  the  xiphoid  cartilage 
and  the  white  line.  Its  posterior  border,  badly  defined,  appears  ta  join  the 
crural  arch  only  on  its  outer  aspect.  .,     .  ^       ,      ,  , 

EeZafooris.— Outwards,  with  the  inferior  extremity  of  the  asternal  ribs 
and  theii-  cartilages,  with  the  rectus  abdominalis,  the  small  oblique,  and  the 
depressor  muscle  of  the  last  rib  ;  inwardly,  with  the  peritoneiun  from  which 
it  is  separated  by  the  subperitoneal  aponeurosis  :  an  extremely  fibrous  layer 
which  in  Man  and  some  animals,  becomes  much  thickened  towards  the  crural 


MUSCLES  OF  THE  TRUNK. 


245 


ai'cli,  where  it  forms  adhesions.  It  has  been  described,  in  Jmman  anatomy, 
as  the  fascia  transversalis. 

Action. — ^It  compresses  the  abdominal  viscera  when  it  contracts,  and 
presses  them  against  the  vertebral  column. 

DIFFERENTIAL  CUAHACTERS 
OF  THE  MUSCLES  OF  THE 
ABDOMINAL  REGION  IN 
OTHER  THAN  SOLIPED 
ANIMALS. 

As  has  been  already 
said,  the  development  of  the 
abdominal  tunic  is  in  pro- 
portion to  .  the  volume  of 
the  digestive  viscera.  This 
membnine  therefore, 
very  wide  and  thick  in 
Ruminants,  while  it  is  re- 
duced to  an  insignificant 
leaf  in  the  Picj  and  Car- 
nivora.  In  these  animals 
the  internal  crural  aponeu- 
rosis does  not  exist,  and 
is  replaced  by  a  cellular 
layer.  The  aponeurosis  of 
the  great  oblique,  instead  of 
being  doubled  into  two 
lamina  at  its  posterior 
border,  is  entirely  reflected 
to  form  the  crural  aich. 
In  the  latter  animals,  the 
great  oblique  is  also  dis- 
tinguished by  the  extensive 
development  of  its  mus- 
cular part,  and  the  narrow- 
ness of  its  aponeurosis. 

The  muscular  portion 
of  the  small  oblique  of  Ru- 
minants occupies  the  entire 
space  comprised  between 
the  posterior  border  of  the 
last  rib,  the  extremity  of  muscles  of  the  anterior  aspect  of  the  body  of  man  • 
the  transverse  processes  of  ON  the  left  side  the  superficial  layer  is  seen  on 
the  lumbar  vertebrae,  and      the  eight  the  deeper  layer  ' 

niL"'7htranretfactor  1'  P^*"-!-  Deltoid;  3,  Anterior  border  of  the 

uium.    1  He  small  retractor      latissimus  dorsi ;  4,  Serratus  magnus ;  5,  Subclavius,  riaht 

side;  6,  Pectoralis  minor;  7,  Coraco-brachialis ;  8  Biceps 
with  its  two  heads ;  9,  Coracoid  process  of  the  scapula  •  lo' 
^fl^^^lY'!'^^''^'  "ght  side  ;  11,  External  intercostal  muscle' 
ot  the  fifth  intercostal  space ;  12,  External  oblique-  13  Its 
aponeurosis  with  the  linea  alba;  14,  Poupart's  ligament; 
15,  External  abdominal  ring;  16,  Rectus  muscle  of  rio-ht 
side;  17,  Pyramidalis  muscle;  18,  Internal  oblique;  I9 
Conjoined  tendon  of  internal  oblique  muscle  and  Poupart's 
ligament. 


of  the  last  rib  is  not  distinct 
from  tlie  principal  muscle. 
This  arrangement  is  like- 
wise present  in  the  smaller 
domesticated  animals.  It 
is  also  to  be  remarked  that, 
mRuminants,  the  tendinous 
intersections  of  the  great 
rectus  muscle  of  the  abdomen 
are  more  marked  at  its 

superior  than  its  inferior  face  ;  and  that  the  aponeurosis  of  the  transverse  is  much  thicker 
and  more  resisting  than  in  Solipeds.  luitnei 

comparison  of  the  abdominal  muscles  of  man  with  those  of  animals 

With  the  exception  of  some  slight  differences,  the  abdominal  muscles  of  Mau  present 
the  same  disposition  as  those  of  the  smaller  animals.  pie.>Liu 
The  abdominal  tunic  is  not  present,  but  is  replaced  by  a  cellular  layer  whicli 
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separates  tlio  skiu  from  tlio  aponeurosis  of  the  greal  ohlique.  Tlie  muscular  portion  of 
tills  iimsolc  has  no  lUtacOiniont  to  the  nponourosiw  of  the  (jrcat  dorsal. 

The  ajionourosis  of  the  smiiU  obUtiao  is  divi.led  into  two  lamella)  at  the  ext(;rnal 
hordcr  of  the  great  striiight  muscle;  the  anterior  is  consolidated  with  the  great  oblique, 
and  passes  in  front  of  t\w  great  straight;  the  posterior  is  united  to  the  transverse,  and 
passes  behind  that  nnisele.  ,  ^   i  ■  t. 

The  aponeurosis  "f  the  (rmmverse  is  divided  into  two  leaves,  only  one  ot  which  remains 
behind  the  great  straight  muscle;  this  is  named  the  nemilunar  fold  of  Douglan. 

The  qreat  rectun  mmde  of  the  abdomen  oilers  three  transverse  fibrous  intersections  in 
its  length  {linen:  transvursiv').  At  its  upper  extremity,  it  divides  into  three  branches: 
the  internal  is  attaclicd  to  tho  xiphoid  appendage  and  the  cartilage  of  the  seventh  rib ; 
the  middle,  to  that  of  tlie  sixth  rib  ;  the  external,  to  the  cartilage  of  the  fifth  rib. 

"To  tho  great  rectus  is  annexed  a  small  triangular  muscle,  the  pyramidal,  which  is 
not  found  in  animals.  This  muscle  is  about  2^  inches  long  ;  is  sometimes  absent ;  most 
developed  in  children  ;  is  attached  by  its  base  to  the  pubis,  between  the  spine  and  the 
symphysis ;  and  by  its  summit  is  continuous  with  a  tendon  which  is  lost  in  the  white 
line,  and  constitutes,  with  that  of  tho  opposite  side,  a  fibrous  cord  which  maybe  followed 
to  the  umbilicus." — Beauuis  and  JJouchard. 

Lastly,  at  the  inner  aspect  of  all  the  abdominal  muscles,  beneath  the  peritoneum,  is 
a  fibrous  lamella— the /aso/a  tramveraalis.  This  fascia  is  not  distinctly  limited  upwards 
or  outwards;  below,  it  is  fixed  to  the  crural  arch,  in  the  vicinity  of  the  inguinal  canal 
and  sends  a  layer  to  the  surface  of  the  cord  spermatic. 


DIAPHRAGMATIC  UEGION. 

This  is  composed  of  a  single  muscle,  the  diaphragm. 

Diaphragm. 

Preparation.—P^ace  the  subject  in  the  first  position ;  open  the  abdomen  and  remove 
the  viscciait  contains,  as  wellas  the  large  vascular  irunks  lying  upon  the  sublumbar 
re"-ion  •  detach  the  peritoneum  from  the  fleshy  portion  of  the  muscle,  lu  order  to  show 
the  dio^itations  of  the  latter  more  distinctly,  taking  care  not  to  allow  the  au-  to  enter  the 
thoracte  cavity,  as  it  would  destroy  the  tense  and  concave  form  ol  the  diajihragm. 

Situation— Direction.— The  diaphragm  is  a  vast  musculo-aponeurt.tic 
partition  separating  the  thoracic  from  the  abdominal  cavity,  between  which 
it  is  placed  in  an  oblique  direction  downwards  and  forwards. 

Form.— It  is  flattened  before  and  behind,  elliptical,  wider  above  than 
below,  concave  posteriorly,  and  convex  anteriorly. 

Structure.— This  muscle  comprises:  1,  A  central  aponeiu-otic  portion 
designated  the  phrenic  centre,  which  is  incompletely  divided  mto  tv^o  foholes 
(leaflets)  by  the  pillars— &eshj  columns  which  descend  from  the  sublumbar 
region;  2,  A  peripheral  (or  circumferential)  portion  forming  a  wide 
muscular  band  around  the  phrenic  centre. 

The  phrenic  centre  (also  named  the  speculum  Echnonfn  or  mirror  ot 
Helmont)  is  composed  of  white,  glistening,  radiating  fibres  which,  originating 
from  the  pillars,  extend  in  every  direction  to  join  tlie  muscular  fibres  of  the 
peripheral  portion.    It  is  pierced,  in  its  right  leaflet,  by  a  large  opcmng  for 

the  posterior  vena  cava.  •  7 .  -jj 

The  pillars  are  two  in  number,  a  right  and  left.  The  right  pillar,  the 
most  considerable,  is  a  very  thick,  fleshy  fasciculus  which  commences  under 
the  loins  by  a  strong  tendon,  united  to  the  inferior  common  vertebral  liga- 
ment. It  descends  to  the  plirenic  centre,  to  which  it  gives  a  hcart-shaptxl 
appearance.  Near  its  inferior  extremity,  it  presents  an  opening  for  the  pas- 
slL  of  the  cEsophagus  into  the  abdominal  cavity.-Thc  le/t  piUar  is  a  sinall 
tri°angular  fasciculus,  partly  separated  from  the  preceding  by  an  ori^cejc^ 
the  transmission  of  the  posterior  aorta  and  the  thoracic  duct.    It  also  arises 
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from  tlio  subhirabar  region  by  a  tendon,  which  is  confounded  with  tliat  of  its 
congener. 

She  peripheral  muscular  portion  is  continuous,  by  its  concentric  border, 


Fig.  118. 


DIAPHRAGM  OF  THE  JJul.oi,  ;  J  ij.M  i.lUOR  FACE. 

^'  I  ' 7^^*"^°  P°'-"*''"'S  °f       i-iglit  pillar ;  2,  Left  pillar  ;  3,  Tendons  of  the  pilbirs  • 
r  t''  I^.^^''P''f™^  muscular  portion ;  .5,  Left  leaflet  of  the  aponeurotic  jwrtion  ; 

5,  Kight  leaflet  of  the  same;  6,  Posterior  vena  cava;  7,  (Esophagus  p.nssinc 
through  the  opening  in  the  right  pillar;  8,  Posterior  aorta  between  the  two 
pillars;  9,  Cartilaginous  circle  of  the  ribs;  10,  11,  Section  of  the  psoas  muscle- 
12,  Section  of  a  lumbar  vertebra  ;  13,  Section  of  the  common  mass  ;  14,  Retractor 
muscle  of  the  last  rib;  1,5,  Xiphoid  appendage  of  the  sternum. 

with  the  central  aponeurosis.  Its  excentric  border  is  divided  into  dentations 
Above,  and  on  the  left  side,  it  nearly  always  joins  the  left  jjillar  •  but  m 
the  right  side  it  stops  at  a  certain  distance  from  the  correspond  in pillar 
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so  that  towards  this  point  the  plu-ciuc  centre  is  J^"*  ;^?;^1"P^^^ 
^-tSln^-T^^^'Z  n^rrtl^f  .the  tenaons 

yertebral  ligament ;  2  By  ^^  e^^^^^^^^  ^^^^  .^^^^  ^^^^  ^^^^ 

the  snperior  lace  oi  the  xipnoiu  u,pi)i.»  ^  o  flimt-itions 

covered  by  the  peritonenm,  is  m  contact  with  the  ?f e*'^®^  P^"       ,.  . 
contained  in  the  abdominal  cavity-the  stomach,  colon  spleen  and  hver  ,  the 
latter  is  even  attached  to  this  surface  for  a  portion  "f^^?^  ^^^.^^  ^„ 

On  each  side  of  the  pillars,  the  circnmference  of  the  mnscie  toms 

as  a  pnlley.    (The  diaphragm  also  a  Is  ^^^^^  contractions, 
expulsive  eiforts  and,  when  affected  wiih      ^^^^^'P^^^J^^  ^^^^^  animals, 
produces  the  .peculiar  phenomenon  in  Man  and  some  ot  the  lower 
known  as  hiccough.) 

aa...cTBB  0,  t™  bup.^aom  i»  ot,..  th.k  sol™  *™">;^- 
In  the  0.,  the  piU",  of        a»p'.-g;  ^n^^ 

than  in  the  Horse.  ■,  ^  oesophagus  passes  between  the 

„o''-fC"onr^^ptr  ^^^^^^^^^  c„u»/o™e.. .... 

conduit  traverses  the  right  pillar,  as  lu  the  othei  animals. 

COMPABISON  OF  THK  niAPHUAGM  OF  MAN  WITH  THAT  OF  ANIMAI-S. 

In  the  human  diaphragm,  the  aponeurotic  portion  is  <^;^;^f^^ r.^tfdK*^^^^^ 
has  caused  it  to  be  termed  the  a,,^^^^^^^^^  ^j,,^^  openings  for  the 

leaflet  is  the  orifice  through  ^J^ilf  l^^^JJed  betwe^cn  the  two  pillars.    There  are 

K^I%M's:^:tfr^^^~ 

^^■^^?,fptripS 

AllTIOLE  IL-MUSOLKS  OF  THE  ANTERIOR  LiMBS. 

These  are  divided  into  four  principal  groups:   the  muscles  of  the 
shoulder,  arm,  fore-arm,  and  foot. 
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MUSCLES  OP  THE  SIXOULDEll. 

These  muscles  are  gi-ouped  around  the  scapula,  and  all  act  upon  the  arm, 
wliich  they  extend,  flex,  abduct,  adduct,  etc.  They  form  two  regions :  an 
external  or  suprascapular,  and  an  internal  or  subscapular. 

A.  External  Scapular  Begion. 

This  comprises  fom*  muscles :  the  long  abductor  of  tJie  arm,  the  short 
abductor,  the  super-  (or  supra-)  spinatus,  and  sub-  (or  infra-)  spinatus.  These 
muscles  are  applied  to  the  external  surface  of  the  scapula,  and  are  covered 
by  an  aponeurotic  lamella. 

Preparation  of  the  external  scapular  ref/ioi.— Separate  the  limb  from  the  trunk; 
remnve  the  trappzius  and  mastoido-hnmeralis,  to  expose  the  external  surface  of  the 
aponeurosis;  take  away,  also,  the  small  pectoral  muscle,  after  studying  its  mode  of 
insertion  into  this  fascia. 

This  being  accomplished,  next  remove  the  latter  muscle  to  show  the  supraspinatus, 
the  snbspinatus,  and  long  abductor  muscle  of  the  arm;  leaving  only  the  strip  which 
attaches  the  anterior  portion  of  the  latter  to  the  tuberosity  of  the  scapular  spine. 

To  study  the  short  abductor  muscle,  it  is  only  necessary  to  cut  the  long  abductor  and 
superspinutus  across,  and  to  throw  back  the  sections :  an  operation  requiring  some  care, 
because  of  the  intimate  adherence  of  the  sliort  abductor  to  the  infraspinatus. 

1.  External  Scapular  Aponeurosis, 

This  aponeurosis,  to  which  the  sterno-prescapularis  and  long  adductor  of 
the  arm  act  as  tensors,  gives  origin,  by  its  internal  face,  to  several  septa 
which  penetrate  between  the  scapular  muscles,  and  form  around  them  more 
or  less  complete  contentive  sheaths.  Its  external  face  is  separated  from  the 
skin  by  the  panniculus  carnosus,  trapezius,  mastoido-humeralis,  and  the 
aponeurotic  fascia  which  unites  the  last  two  muscles.  It  is  continuous,  in 
front,  with  the  thin  fibrous  expansion  extended  over  the  internal  scapular 
muscles ;  behind  and  downwards,  it  is  prolonged  over  the  muscles  of  the  arm 
and  insensibly  degenerates  into  conjunctival  tissue  ;  above,  it  is  attached 
to  the  fibro-cartilaginous  prolongation  of  the  scapula. 

2.  Long  Abductor  of  the  Arm.,  or  Scapular  Portion  of  the  Deltoid 

(Fig.  119,  1,  1.) 

%non2/ms.— Scapulo-humeralis  magnus— (?4Var«^.    (^Teres  major— Per  civ  all.  Great 
scapulo-trocMterius — Leyh.) 

Situation — Composition — Form — Direction. — This  muscle  is  situated 
beneath  the  scapular  aponeurosis,  behind  the  subspinatus,  and  is  composed 
of  two  portions  placed  one  above  the  other,  separated  by  a  superficial  inter- 
space. The  posterior  portion,  the  most  considerable,  is  elongated  from 
above  to  below,  bulging  in  its  middle,  narrow  at  its  extremities,  plane  on  its 
external,  and  convex  on  its  internal  surface.  It  accompanies  the  posterior 
border  of  the  subspinatus,  and  is  lodged  in  a  depression  in  the  thick 
extensor  muscle  of  the  fore-arm. 

The  anterior  portion,  much  shorter  than  the  preceding,  extends  over  the 
subspinatus  and  short  abductor,  by  slightly  crossing  the  direction  of  these 
two  muscles.  Thick  infcriorly,  this  portion  diminishes  considerably  towards 
its  superior  extremity. 


Fig.  119. 
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Structure   and  Atlacliiwnts.—ThG  firBt 
rortion  is  generally  paler  than  the  Bccona 
and  is  composed  of  longitudinal  fleshy  fibies 
deeply  intersected  by  tendinous  strips,  it 
takes  its  origin,  by  its  superior  extremity, 
from  the  dorsal  angle  of  the  scapula.  iHe 
anterior  portion  is  deeper-coloured  and  more 
tendinous  than  tlie  other.    Its  superior  ex- 
tremity, included  within  two  fibrous  folds 
resulting  from  the  duplicature  of  the  scapular 
aponeurosis,  is  fixed,  through  the  medium  cxf 
these,  to  the  tuberosity  of  the  scapular  spme. 

These  two  muscular  bodies  unite  in- 
feriorly,  and  terminate  together  on  the  del- 
toid imprint  or  subtrochiterian  crest  by 
tendinous  and  muscular  fasciculi. 

Belations.—ThiB  muscle  responds:  out- 
wardly, to  the  scapular  aponeurosis,  with 
which  it  may  be  said  to  form  one  body ; 
Tnwardly,  to  the  subspinatus,  the  short  ab- 
TcL  of  the  arm,  and  the  large  and  short 
extensors  of  the  fore-arm. 

Action.-lt  gives  a  very  marked  abduc- 
tion movement  to  the  humerus,  and  also 
makes  it  pivot  outwards.  It  acts,  besidej 
as  a  flexor  of  that  bone,  y^e^,,^*^^'^*'^^'' 
combined  with  that  of  the  adductor  of  the 
arm  It  should  also  be  considered  as_a 
powerful  tensor  of  the  scapular  aponem-osis. 

3  Short  Ahductor  of  ilie  Arm  or  Teres 
Minm:    (Fig.  85,  2,  3.) 

(Teres    mmm  rercivaii.  ^j^mjj 

medium  and  parvmn -Ley IQ 

roluue^Situation-nirecti^^^^^ 
elongated  muscle,  situated  below   he  pre 
ceding  and  the  subspinatus,  along  the  pos- 
terioTborder  of  the  scapula,  whose  direction 

't^:---Structure.-ln  its  inferior  half  it 

1  1  Lon.  abductor  of  the  arn^  l^ Jt^ 
''Sou;  2, 

..USCLKS  0.  TUB  of  ^^^^^^  'the  forcavn.  :  8,  Short 

BIGHT  ANTEMOli  LIMB.  7,    ^     ;     .^tensor  of  the  metacarpus ;  11 , 

extensor  of  the  fore-arm  ;  9,  Anconeus  •  IJ-  „„terior  bradu.ahs :  13, 

Us  tendon;  12,  Aponeurosis  separatmg  tlKvtmv^^^^^^^  the  phalange.-,  U',  Its 

receives  from  the  carpus;  18,  l;-^"  ""i  .jion  of  the  pertorans;  2.,    cn<  on 

t:ndon;  20,  Its  -T^rilf t-W^M^aint     2^,  Us  reinforcing  phalangeal  .heath, 
of  the  perforans;  2.5,  Us  caipai  „ 
25,  Tendon  of  the  perloratus. 
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is  prismatic,  muscular,  divided  by  fibrous  intersections,  and  easily  separated 
into  several  irregular  fasciculi.  In  its  superior  half  it  is  flattened,  entirely 
tendinous,  and  split  into  several  digitations,  the  longest  of  which  are  behind. 

Aitachnenis. — It  originates:  1,  Through  the  medium  of  its  tendinous 
digitations,  from  the  posterior  border  of  the  scapula  and  the  linear  imprints 
in  the  posterior  spinous  fossa ;  2,  From  the  smnll  tubercle  situated  on  the 
external  side  of  the  margin  of  the  glenoid  cavity,  by  a  short  tendon.  It 
terminates  on  the  humerus,  between  the  crest  of  the  external  tubercle  and 
the  deltoid  imprint. 

Helations. — Outwardly,  with  the  subspinatus  and  the  long  abductor ; 
inwardly,  with  the  large  extensor  of  the  fore-arm,  the  short  extensor,  and  the 
capsule  of  the  scapulo-hnmeral  articulation. 

Action. — Like  the  preceding,  this  muscle  is  an  abductor  and  outward 
rotator  of  the  humerus. 


4.  Superspinatus.    (Figs.  119,  2  ;  121,  5.) 

(SynoHT/njs.— Siiperacromia-trocliiterius — Girard.  (Antea  spinatus — PercivaU.  An- 
terior spinatus — Leyli.) 

Form — Situation. — This  muscle  is  thick  and  prismatic,  stronger  below 
than  above,  representing  a  very  elongated  pyramid,  and  completely  filling, 
and  even  projecting  beyond,  the  super-scapular  fossa. 

Structure — Attachments. — It  is  almost  entirely  formed  of  fleshy  fibres, 
which  are  attached,  by  their  superior  extremities,  to  the  cartilage  of  prolong- 
ment  of  the  scapula,  the  inner  face  of  the  scapular  aponeurosis,  the  super- 
scapular  fossa,  and  the  anterior  border  and  cervical  angle  of  the  scapula — 
fixed  insertion.  These  fibres,  on  reaching  the  inferior  extremity  of  the 
muscle,  form  two  very  thick,  short,  and  slightly  tendinous  branches,  united 
to  each  other  by  the  enveloping  coraco-radial  or  biceps  aponeurosis.  The 
external  branch  reaches  the  summit  of  the  external  tubercle  :  the  internal  is 
inserted  into  the  corresponding  part  of  the  internal  tuberosity — movable 
insertion. 

Belations. — Outwards,  with  the  scapular  aponeurosis,  to  which  its  fibres 
adhere  in  the  most  intimate  manner  ;  inwards,  with  the  scapula  and  the  sub- 
scapularis  muscle  ;  forwards,  with  the  small  pectoral ;  and  behind,  with  the 
acromion  spine  and  the  subspinatus.  The  two  terminal  branches  cover  and 
embrace  the  coraco-radialis  tendon,  and  the  capsule  of  the  scapulo-humeral 
articulation. 

Action.— This  muscle  is  an  extensor  of  the  humerus,  and  a  tensor  of  the 
enveloping  coraco-radial  aponeurosis.  With  regard  to  the  articulation  of  the 
shoulder,  it  plays  the  part  of  a  powerful  ligament :  a  function  it  shares  with 
the  majority  of  the  other  scapular  muscles. 


5.  Suhspinatus.    (Fig.  119,  3,  3'.) 

-Synonj/mg.-Sub-acromio-trochiterius-Gtirard.  (Posfeo  spinatus— PereivaU.  Pos- 
terior 8pi7iaius — Leyh.) 

Situation— Form.— Situated,  as  its  name  indicates,  in  the  subspinatus 
fossa,  this  muscle  is  wide,  thin,  and  flattened  on  both  sides  at  its  superior 
extremity,  thick  and  pnsmatic  in  its  middle,  and  conoid  at  its  inferior 
extremity,  which  is  terminated  by  two  short  branches— an  externil  nnd 
internal.  '       '  ^ 


"  THE  MVSCLE8. 

Siructure.-Tl.e  n.uscular  fibres  entering  into  M^^^^^^^ 
like  the  xnusele  Mf,  foxW  and  ^-^^^^,^2^^.  terminate  it 
strong  aponeurotic  lamelte.  t^^  entirely  constituted  by  a 

inferiorly  the  external  is  ^^.^.f^^^^t^^  and  aponeurotic, 
powerful  tendon;  \^V^ TITv  foscic^^^^^^  xnuscle  are  fixed,  either 

Attaclmcnts.-A\\  the  ^^^^y^J?*^,^^"/' aponeurotic  lamella :  1,  To 
directly,  or  through  the       A^JJ^?^  *t  a  acromion  spine  audits 

the  whole  extent  of  the  ^''^^^^'ll^^^'^^^^^  the  scapula    4,  To  the 

tuberosity  ;  3,  Jo^he  cai.ih^o  ^^^^^^^^^^^  ,1 
internal  face  of  the  scapuiai  ap  external  tuberosity,  by  its  two 

insertion  of  the  muscle  takes  place,  ^^J^^^'^^,,,^        .  and  the  strong 

its  cartilage,  the  fixed  insertion  of  the  large  ^^^^^^^        ^^^^^  ^^^^^^ 
short  abductor,  which  adheres  to  it  m  tne  m  ^-esponds  to  the 

superior  or  aponeurotic  portion      Its  antenoi  b  J  i,„g 

acromion  spine  and  ektfeniiC-te'.ts,  outward^^ 

"^"TcSt-The  subspinatus  acts  on  the  humerus  as  an  abductor  and  out- 


ward  rotator. 

B.  Internal  Scapular  Begion. 


aUuCo,-  oftU  -•^-l':ZZ^,:-.^^^:Zlei  by  a  very  smdl  fitao- 
the  internal  face  of  the  scapuia,  au  ,  ^j^at  run  m  a  trans- 

Svhicafularis.    (Fig-  121.  8). 
«,.„^_S„ls»pa,o.trocM„e»-<«™rf.  ^^^^^^ 

fasa  whose  mmc  tbo»^  affocte  the^s^^^^^  „    ,       ,,o„s ; 

It  is  wider  above  than  below,  '  roted  snitace  it  covers. 
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which  siugiilarly  augment  the  tenacity  of  the  muscle  ;  the  8i;j)erficial  fibres 
are  spread  over  the  internal  surface  in  glistening,  nacrous  layers. 

Attachments. — The  subscapularis  takes  its  origin  from  the  whole  extent 
of  the  fossa  whose  name  it  bears.  Its  movable  insertion  takes  j^lace  on  the 
internal  tubercle,  by  means  of  a  voluminous  tendon  it  offers  at  its  inferior 
extremity.  A  particular  small  synovial  bursa  facilitates  the  gliding  of  this 
tendon  over  the  eminence  into  which  it  is  inserted. 

Selations. — The  external  face  of  the  muscle  is  in  contact  with  the  scapula. 
Its  internal  face  is  applied  against  the  great  serratus,  from  which  it  is 
separated  by  a  thick  layer  of  cellular  tissue,  as  well  as  by  the  rudimentary 
fascia  covering  the  three  muscles  of  the  internal  scapular  region  in  common. 
Its  anterior  border,  margined  by  the  superspinatus,  adheres  closely  to  that 
muscle  in  its  upper  two-thirds,  and  forms  with  it,  by  its  inferior  third,  the 
intermuscular  space  that  lodges  the  subscapular  vessels  and  nerves.  Its 
posterior  border  responds  to  the  adductor  of  the  arm,  with  which  it  also 
unites  for  the  gi-eater  part  of  its  extent ;  it  is  isolated  from  this  muscle,  in 
its  inferior  third,  by  the  interspace  lodging  the  subscapular  vessels  and 
nerves.  Its  terminal  tendon  covers  the  capsule  of  the  scapulo-humeral 
articulation,  which  it  powerfully  binds ;  it  is  in  part  covered  by  the  tendon 
of  origin  of  the  coraco-humeralis  muscle,  which  glides  over  its  surface  as  on 
a  pulley,  by  means  of  a  synovial  bursa. 

Act{o7i. — This  muscle  is  principally,  and  perhaps  exclusively,  an  adductor 
of  the  arm.  It  may  be  admitted,  however,  that  it  rotates  the  humerus 
inwards. 

Adductw  of  the  Arm,  or  Teres  Major.    (Fig.  121,  4.) 

/S!/)!0)i2/ms.— Subscapulo-humeralis— Gimrci.  {Teres  major  —  Fercivall.  Great 
scapulo-humera  lis — Leyh.) 

Form— Situation— Direction.— A  long  muscle,  flattened  on  both  sides, 
bulging  in  its  middle,  contracted  at  its  extremities,  thick  at  its  anterior,  and 
thin  at  its  posterior  border.  It  is  situated  behind  the  preceding,  in  the 
same  oblique  direction,  and  is  parallel  with  the  posterior  portion  of  the 
long  abductor,  which  it  appears  to  repeat  in  the  internal  scapular  region. 

Structure.— It  is  almost  entirely  muscular,  showing  only  some  tendinous 
fibres  at  its  external  sui-face  and  upper  extremity.  Its  inferior  extremity  is 
terminated  by  a  flat  tendon,  which  also  belongs  to  the  great  dorsal  and 
v/hich  has  been  already  described  (see  page  203). 

Attachments.— It  arises  from  the  dorsal  angle  of  the  scapula,  and  the 
posterior  border  of  the  subscapular  muscle— on>m;  it  passes  to  the  circular 
imprmt  on  the  body  of  the  humerus,  to  be  attached  by  its  inferior  tendon— 
termination. 

Belations.— Outwards,  with  the  aponeurosis  of  the  great  dorsal  and  that 
of  the  long  extensor  of  the  fore-arm,  which  isolates  it  from  the  larj^e 
extensor  muscle  ;  inwards,  with  the  great  serratus,  from  which  it  is  separated 
by  the  fibrous  and  cellular  layers  mentioned  in  the  description  of  the  sub- 
scapularis. Its  inferior  extremity  covers  the  short  flexor  and  middle  extensor 
of  the  fore-arm  ;  it  is  covered  by  the  long  branch  of  the  coraco-humeralis 
and  by  the  vascular  and  nervous  trunks  which  send  theii-  ramifications  to 
tne  arm,  lore-arm,  and  foot. 

Action.-This  muscle  adducts  the  arm,  and  causes  it  to  rotate  inwards 
humerus  '""""^  '^'"'^  Jibdnctor,  it  directly  flexes  the 


THE  MUSCLES. 
,•    ^        u-nrHnlh  or  Omu-hracliialis.    (Fig.  121,  10.) 

of  the  shcnilder.  ci.     .    .     Tf    <-nmmences  on   the   beak   of  the 

Atfaclments--Forn--S  ru^^^^^  ^iTH first  included  between  the 
coracoid  process  by  leaves  the  interstice  formed 

Bupraspinatus  and  subscapularis  but  ^^^^^^J       ^,,^^^1  tendon  of  the 
by  these  two  muscles,  to  glide  and  ^Xfbv  two  ^mscular  branches,  one  deep, 
iJtter.    This  small  t-^on  ^  sucee  ded  by  ^^^^.^ 
the  other  superficial.    Th%first  is  a  wiae       ^  above  the  mternal 

entirely  muscular,  attached  to  f  ^  ^^^^^^y  of  a  certain  thicloiess,  flattened 
tuberosity.    The  second  forms  a  fleshy  l^od^  ^^^p,,i      ,t  are 

on  both  sides,  and  strongly  aponeurotic^  ^^^.^ 
longer  as  they  are  more  PO^t^^'^^^',  f^,^^^^^^        the  humerus, 
xnities,  into  the  imprints  on  the  antei  or        ^^^^^^.^^^..^dialis,  and  by  the 
EeZa^ion«.-This  muscle  IS  e^^^^^^^^^^  It  covers  the 

sterno-trochineus,  which  is  partly  '^"^^f^^^  the  common  tendon  of 

internal  insertion  of  the  «^^«;i^P;j^^'^^j/^tL^r^^^^       a  small  portion  of  the 

?K^^^rt=^^^^^^ 

arterial  and  venous  ramification^  pi^ot  inwards. 

A,tion.-lt  is  an  adductor  of  the  arm  ^^^^.^^  ^t  to 

Its  direction  and  the  ^f^'^Z^f^.'Xf^ln  stated  to  do  so  by  several 
produce  rotation  outwards,  though  ii  nab 

authors. 

4-  Small  Scavulo-lumeralis. 

.Jj..Lunsorof.e.a,^^^^^^^^^  ^^^^^ 

The  scapulo-humeralis  g^'^f^f^^;"?  the  fore-arm  and  the  capsule  of  the 
comprised  between  the  large  ^f^^^^^^  *ts  o^i,  above  the  margin  of  the 
scapulo-humeral  articulation  ;  f  «":^f^ft   "  the  head  of  the  humerus 

glenoid  cavity  of  the  scaimla,  and  texniin^^^^^^  ^^^^  ^^^.^^  t 

L  a  thin  tendon,  w^ich  insinuates  ^^^'  Jl  to  Solipeds,  and 

flLor  of  the  fore-arm.  This  '^"f  YPi;^^!,-^^  the  capsule  of  the  scapulo- 
toieen  regarded  by  Eigot  as  int^ided  to  la^^^^^  .^^  ^^.^^ 

humeral  articulation  during  flexion, 
between  the  articular  sui-faces. 

n  MUSCLES  OF  T«E  SHOULDER  n»  OTHER  THAN  SOUPED 
OI..KBENT1AL  CHARAOTEUS  OF  THE  MUSCLLS^Ol^ 

Carn..ra  a.  the  only  animals  .hie.  o.cr  so.o.Uat  no.Ue  _  i 
directly  from  the  acromion,  and  a  postuioi  lo 
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of  tlio  scnimlar  spine,  by  a  short  ftponeui'Dsis.  The  mjjtrspliialus  is  considerable,  and 
teriiiinutes  in  a  single  branch  that  goes  to  the  great  trochanter. 

The  cubspimitua  is  not  so  large  as  the  preceding,  and  is  also  undivided  at  its  interior 
extremity :  it  is  the  inferior  branch  which  is  absent. 

The  coraco-bracliialis  is  very  short,  and  composed  of  a  single  fasciculus,  which 
terminates  above  the  humeral  insertion  of  the  adductor  of  the  arm. 

In  the  Pig,  the  disposition  of  this  muscle  is  the  same ;  it  is,  besides,  very  tendinous. 


COMPARISON  OF  THE  MUSCLES  OP  THE  SHOULDBK  OF  MAN  WITH  THOSE  OP  ANIMALS. 


teres 
the 


Fis.  120. 


As  muscles  of  the  shoulder,  there  are  only  described  the  deltoid,  suhspinahis, 
minor  and  major,  and  the  suhscapularis ;  the  coraco-bracldalis  being  included  in 
region  of  the  arm,  and  the  small  soapulo-humeralis  is  absent  (sue  Fig.  120). 

The  deltoid,  represented  in  part  by  the  long  abductor 
of  the  arm  of  ISolipeds,  is  a  large,  triangular,  flat  muscle, 
that  covers  the  articulation  of  the  shoulder.  Its  fibres  are 
inserted  into  the  external  third  of  the  anterior  border 
of  the  clavicle,  the  external  border  of  the  acromion,  and 
the  inferior  border  of  the  scapular  spine  for  the  whole  of 
its  width ;  below,  it  is  attached,  through  the  medium  of  a 
tendon,  to  the  deltoid  imjirint. 

By  their  disposition,  the  superspinatus,  suhspinatus, 
and  subscapidaris  resemble  the  muscles  of  Carnivora. 
The  teres  major,  after  establishing  relations  with  the  great 
dorsal,  as  in  Solipeds,  is  fixed  into  the  inner  lip  of  the 
bicipital  groove. 

MUSCLES  OF  THE  AEM. 

These  muscles,  grouped  around  the  humerus, 
are  attached  to  the  fore-arm  by  their  inferior  ex- 
tremities. Those  situated  in  front  flex  this  por- 
tion of  the  limb,  while  those  behind  extend  it. 
The  fii'st  form  the  anterior  brachial  region,  the 
second  the  posterior  brachial  region. 

A.  Anterior  Brachial  Region. 

This  region  is  composed  of  only  two  muscles, 
the  long  and  short  flexors  of  the  fore-arm. 

1.  Long  Flexoi- of  the  Fore-arm  or  Brachial 
Biceps.    (Figs.  85,  119,  121.) 

Synonyms. — Coraco-cubitalis,  or  eoraco-radialis,  accord- 
ing to  Girard.  (Flexor  brachii—Percivall.  Scapulo-  or 
coraco-radialis — Leyh.') 

Preparation. —Place  the  limb  on  its  internal  face,  throw 
back  the  brachial  insertion  of  the  mastoido-humeralis 
stemo-humeralis,  and  sterno-aponeuroticus,  over  the  ex- 
ternal muscles  of  the  fore-arm;  excise,  lengthways,  the 
inferior  extremity  of  the  superspinatus,  to  show  the 
originatmg  tendon  of  the  muscle.  The  inferior  insertion 
may  be  studied  with  that  of  the  short  fiexor  muscle. 

Form  —  Situation  —  Direction  —  Structure. — A 
long,  cylindrical  muscle,  thick  in  its  middle  portion,  bifid  inferiorly,  situated 
m  frontof  the  humerus,  m  an  oblique  direction  downwards  and  backwards 
tendinous  at  its  two  extremities,  divided  by  a  great  number  of  strong  fibrous 
intersections,  one  of  which,  nearly  central  and  much  more  considerable  than 
the  others  18  a  very  resisting  cord  that  traverses  the  muscle  throughout  its 
length,  and  becomes  continuous  with  the  tendons  at  its  extremities 

AUachments.-l!]iis  muscle  has  its  origin  at  the  base  of  tlic  coracoid 


MUSCLES  OP  ANTERIOR  ASPECT 
OP  man's  UPPER  ARM. 

1,  Coracoid  process  of  scapula  ; 
2,  Coraco-clavicular  liga- 
ment (trapezoid)  passing  up- 
ward to  clavicle  ;  3,  Coraco 
acromial  ligament,  passing 
to  acromion;  4,  Suhscapu- 
laris; 5,  Teres  major;  6, 
Coraco-brachialis ;  7,  Bi- 
ceps ;  8,  Upper  end  of  ra- 
dius ;  9,  Brachialis  auticus ; 
10,  Internal  bead  of  triceps. 


TEE  MUSCLES. 


;i      A  +i.^plr  tpiidou  (Fie.  85,  6)  that  readies  tbe 
process  by  a  superior  round,  and  tlnc^^^^^^  fibro-eartilaginous,  and 

bicipital  groove,  on  wbicb  it  is  ^^^^f^^^^^j^'^.^,      be  inflected  backwards 
over- which  it  glides  by  ;-<^f ^%te  ^ J"  ^^^^^ 

and  confounded  with  the  ^"^jf  ^^^^^^^^J  ^nd  internal  tuberosity  of  the 
short  and  strong,  termmates  on  ^^^  ^^ ^o  the  capsular  ligament  of 
radius-the  Ucipital  ^«^'™  f"^  ^^^^^^  the  internal  ligamez.t  of  this 
the  clbowjoint,andinsinuating  tsclt  bene  somewhat  resisting 

articulation         ^^^^^^^^^^^^^^^^^  of  the  anterior  extensor  of 

fibrous  band,  which         J^^^^^^  ^-^^       antibrachial  aponeurosis 
the  metacarpus,  and  IS  '^'^^^        c^^^^^^    an  adipose  cushion  which  sepa- 
Belations.-The  ^^"^^'.^-ifZlc^^^^  articulation,  the  anterior 

rates  it  from  the  capsule  f  ^^^^^^P^^        the  articulation  of  the  elbow 
face  of  the  humerus,  the  coraco-hume  alis,  an  branches  of  which 

It  is  covered  :  1,  By  the  superspmatus  J-^twc^^J^^^^  Censor  is  the  above- 
tt  passes;  2,  By  -  fl''r\"^ZZt^nenr^^^^^  12,  in  which  this 

named  muscle,  with  ^'Z^f'^'^^^^^^  separates  the  coraco- 

Sr^om"  ^^^^^^  sterno-aponeuroticus,  and  from  its 

oongener,  the  aliort  flexor.  fore-arm,  and  a  tensor  of  the 

^«(;o«.-Thi8  muscle  is  ^^^f^sides  thro,igh  the  cord  ^hich  traverses 

antihrachial  aponeurosis     "        JfXSd  ihat'  meohanicall,  opposes  the 

its  entire  length,  as  f"  ""f™"';™^ 

rC^LS^rSiSidlt*!  contraetion  of  the  humero-olecraman 
muscles.  ^,,rtFla»r  of  iU  Fore-arm.   (Fig.  86.  12.) 

plan  to  cut  ttooun^  j^g^^  to  the  epicondyle. 

^lle  fore-arm  whicli  are  attacnea  i  ^.^^  niuscle, 

^'o.^-S^™c^«re-S^^«a^^on-:D^^^^^^^  -  J   ^  constricted 

almSt  entirely  A-^J'/^^^r^^^^^^^^ 

inferiorly.    It  is  lodged  in  the  twisi  ^^^^      ^^^^^.^  successivelyJ 

S  whicli  it  exactly  follows  as  it  tj^^oi  face,  and  the  capsule  belonging  to 

its  posterior  face  f  ^^^'^^^^^n^^^^^^  the  inner  side  of  the  radius  J 

the  elbow  articulation,  until  It  toaiiy  composition  havel 

Maclments.-rT^he  ^^^^^^^^^ZZ  the\umerus,  below  the  articulJ 
their  fixed  insertion  o^f^-J^^^^^       ,  fl,t  tendon,  which  they  aW 

head.    They  termmatC'^^^^^^^  fl^le'.rd 
entii-ely  cover.  ,^^^%t®ii "ion  fe  ^^icipital  tuberosity,  and  attei«araa 

inner  face  of  the  radius  ^.^1"^^,;^  Vthe  elbow  ioiut,  it  divides  mto  twj 
rssinr^nder  the  internal  ligai^^^^^^  to  M 

Cr^L.  ^^^^:;l^L!ZJL  of  arciform  fibres,  which  uni^ 
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metacarpus  and  the  coraco-radialis,  passes  below  the  antibrachial  band  of"  the 
latter,  as  under  a  fibrous  bridge. 

Action. — It  is  simply  a  flexor  of  the  fore-arm. 


Fig.  ]2L 


INTERNAL  ASPECT  OF  LEFT  ANTERIOR  LIMB. 
1,  Prolonging  cartilage  of  scapula;  2,  Inner  surface  of  scapula;  3,  Subscapularis • 
4  Adductor  of  the  arm,  or  teres  major;  5,  Supra-  or  antea-spinatus ;  6,  Long 
extensor  of  the  fore-arm,  or  portion  of  the  caput  magnum  ;  7,  Large  extensor 
ot  tJie  fore-arm,  tlie  other  portion  of  the  caput  magnum  ;  8,  Middle  extensoj',  or 
caput  medium ;  9,  Humeralis  externus,  or  short  flexor  of  the  fore-arm  •  10 
Cor.nco-humeral.s;  11  Upper  extremity  of  humerus;  12,  Coraco-radialis,  or 
AX  -i^'"""^"'  ^M'"^"-  extremity  of  humerus;  14,  Brachial  fascia ;  15, 
Anteuox  extensor  of  the  metacarpus,  or  extensor  metacarpi  magnus;  IG  Bellv 
and  aponeurotic  termination  of  the  flexor  brachii ;  17,  Ulna;  18,  Ul.  aris  acces- 
sonus,  or  oblique  flexor  of  the  metacarpeus  ;  19,' Internal  Lxov  of  the  meta- 
carpus, or  epicondylo-metacarpeus ;  20,  Radius;  21,  Tendon  of  the  oblique 
extensor;  22,  Large  metacarpal  bone;  23,  Flexor  tendons  of  the  foot ;  24  Sus- 
pensory  l.gament;  25,  Internal  rudimentary  metacarpal  bone;  26  Extensor 

tTetotr2\%rpWnk*'^*"'^'"''°-^'^-^'-^"^^-^'  ^'^^^'-^^  of 
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B.  Posterior  Brachial  Bcgion. 
This  is  composed  of  fivo  museles,  which  have  their  movable  insertion  in 

small.  ,  ,  ,     XT.      e  i} 
Th«  muacles  of  this  region  ought  to  be  studied  before  those  of  t 

Prepam«*on.-Th6  mus^^^^^^^^  S  extensors,  it  is  necessary  to  lay  lu- 

preceding  region     To  dissect  t/ic     -^^^  '  ,          j^j^h  coders  these  two  muscles, 

fimb  on  its  ianer  foce^;^^^^  their  origin.  The  limb 
and  raise  the  '^^id'^i«t°i? .P^f^/A^'Vii' '  otiou  of  the  small  extensor,  which  is  not  easily 
is  kept  iathe  ^^'^^  P°«^\\"^^„,^°' the  short  extemors  which,  besides, 

S;:o!S  St  W        ^^^S^:Ztk.u^  f^ce  of  th^e  large  extensor, 
^eiuLs  loU  care  in  order  to  free  it  from  its  aponeurosis. 

1  Long  Extensor  of  the  Fore-arm.   (Fig.  121,  6.) 
^™o«.ms-Scapulo-olecranius-Girard.    (A  portion  of        caput  magnum  of  the 
triceps  elnsor  hracMi-Pereivall.    Long  scapulo-oleeramas-Leyh.) 

au    4-  „     This  i^  n,  wide  muscle,  flattened  within  and  without, 
J:,;ir.tSl^.-^^^^^^^       l«'8e  «ten.„r.  to  wMcL  it  cWy 

to  the  posteri<n.  ^^^^^i^^^''^  P-'«'»- 

portion,  easily  dmsible  into  two  """^^^^  the  longest  of  wMch  are 

SThf  W  the  uL,  as  well  as  on 

with  the  Bterno-trochineuB  thyM^^^^^^^^^  Xef  terminates 

Its  aponeurosis  adheres  ^l^^^ly     ^^^^^  '^^^^-^  /^^ted  to  the  aponeurotic 

fhLtrorr  ~  -^^^^ 

2.  Large  Extensor  of  the  Fore-arm    (Mgs.  119,  7  ;^121,J.)^^  ^^^^^^^^ 
^^ST^ftr^^^  tr°c^«?'rj u,u  of  the  'ir^lps  e«  IracMl- 

;rsSr1^ordcrofthescapuk 

^  Structure  and  f^^f  ^f'tnH  amonf W  some  aponeurotic 
formed      very  fascicmU  -^^^^^  ^^hlch  ^^^^^^  ^^^^^^  ^^^^^^^^ 

bands.  These  ^t,^^  *     '  X  or  through  the  medium  of  two  strong 

border  of  the  scapula,  either  duectly  oi  ^"J^^  They  are  afterwards 

fibrous  layers,  l^"V'''^''^''^  wa?d^and  con^  thick  tendon 

dix-ected  backwards  and  ^ovvn wards  and  coim  g  .eprescntcd 

CSS  *  Tl^tX  b;^taching  itself  to  the  summit  of 
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tlie  olecranou,  after  receiving  a  great  number  of  fibres  from  the  short  extensor 
and  after  gliding,  by  means  of  a  synovial  capsulo,  over  the  eminence  wljich 
serves  for  its  insertion. 

Belations.- — The  external  surface  is  covered  by  a  tliin,  fibrous,  white-and- 
yellow  elastic  layer,  which  separates  it  from  the  j)ftnniciilus ;  it  is  hollowed, 
near  the  upper  border  of  the  nuiscle,  by  an  excavation  into  wliich  is  received 
the  posterior  portion  of  the  long  abductor.  Its  internal  face  responds  to 
the  great  dorsal,  the  adductor  of  the  arm,  and  to  the  long  extensor.  Its  posterior 
border  is  margined  by  the  latter  muscle ;  the  suj)erior  follows  the  axillary 
border  of  the  scapula,  and  is  attached  to  it  to  constitute  the  fixed  insertion 
of  the  muscle ;  the  inferior  responds  to  the  short  and  middle  extensors. 

Action. — It  is  an  extensor  of  the  fore-  arm. 


3.  Short  Extensor  of  the  Fore-arm.   (Fig.  119,  8.) 

5'j/?ionj/»!s.— Hiimero-olecranius  exiermm  -  Girard.  The  vastus  externus  of  the 
triceps  brachialis  of  Man.    {Caput  medium— Per civall.) 

Situation  —  Direction  —  Form  —  Structure.  —  Tliis  muscle  is  situated 
between  the  humerus  and  the  inferior  border  of  the  preceding,  and  is 
directed  obliquely  downwards  and  backwards.  It  is  thick  and  short, 
flattened  and  aponeurotic  at  its  upper  extremity,  prismatic,  and  entirely 
formed  of  thick  parallel  muscular  fasciculi  for  the  remainder  of  its  extent. 

Attachments. —One  of  its  attachments  is  on  the  humerus,  to  the  curved 
Ime  extending  from  the  deltoid  imprint  to  the  base  of  the  articular  head 
{see  for  this  line  Fig.  41,  above  4),  by  the  short  aponeurosis  of  its  superior 
extremity— ^xecZ  insertion;  the  other  is  to  the  olecranon,  either  directly  or 
through  the  tendon  of  the  large  extensor— mowatZe  insertion. 

Belations.— The  prismatic  shape  of  this  muscle  offers  three  fixces  which 
respond :  externally,  to  the  two  abductors  of  the  arm  and  to  a  sliglit  fibrous 
layer  continuous,  above,  with  that  which  covers  the  large  extensor,  and  below 
V  1  -aponeurosis;  internally,  to  the  small  extensor,  from 

which  It  is  difficult  to  separate  it,  to  the  short  flexor  of  the  fore-arm,  and  to 
the  anterior  extensor  of  the  metacarpus;  superiorly,  to  the  large  extensor 
which  closely  adheres  to  it.  r        j,  „  c^ucubox. 

Action. — An  extensor  of  the  fore-arm. 

4.  Middle  Extensor  of  the  Fore-arm.  (Figs.  119,  17  •  121  8  ~) 
-SywowT/ms.— Humero-olecranius  int^rmis— Girard      The  vn^tnij   \r^il^l.    p  *i 
triceps  brachialis  of  Man.    (.Caput  parvum-Percivall.) 

Situation— Direction— Form— Structure.— This  muscle  i^  Ri+nn+«r1  o, 
extensor.    It  is  oblique  downwards  and  backwards,  pyriform  bulsin^  at  S 

n^t.if^lTf"''!"^'^  originates,  by  its  superior  extremity,  from  the  inner 
aspect  of  the  humerus,  behind  and  above  the  tuberosity  on  its  Ldy  One 
of  its  terminal  tendons  is  attached  to  the  summit  of  the  olecinuon  •  th« 
other  glides  over  a  small  convexity  on  the  inner  side  nf  t  nfT  •  '  . 
goes  to  be  inserted  a  little  lower  than  the  fiisf  eminence,  and 

Belations.— AhovG,  with  the  inferior  border  of  thp  ln,.rr« 
wards,  with  the  hun.erus,  the  short  flexora^a  lort  elSor  ^fT'' 
arm;  inwards,  witli  the  humeral  insertion  ^  ,  ^''^ 

«M„c....„f  «.e  a..,,  tlo  long  ^r.jr:tZl,^^^,:^ 
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and  nerves  on  the  inner  eidc  of  the  arm,  and 
the  long  extensor  of  the  fore-arm. 

jiction.—M\  extensor  of  the  fore-arm. 

5  Small  Extensor  of  the  Fore-arm  or  Anconeus. 
(Fig.  85,  10.) 
S!/rio«!/7».— Humero-olecranius  minor— GtVard. 

Porm  —  Structure  —  Situation— Belations.-- 
This  is  a  small,  thick,  and  prismatic  mnBcle, 
almost  entirely  fleshy,  situated  behind  the  elbow 
articulation.  It  is  applied  against  the  synovial 
cul-de-sac  which  ascends  into  the  olecra,nian 
fossa,  and  to  which  it  is  strongly  attached  ;  it 
is  hidden  by  the  short  extensor,  from  which  it  ik 
not  easily  distinguished. 

Attachments.— It  originates  from  the  margin 
of  the  olecranian  fossa,  chiefly  above  and  out- 
wards. It  terminates  by  being  inserted  into  tiie 
anterior  and  external  part  of  the  olecranon.  ^ 

Action.— This  little  muscle,  a  congener  ol  tne 
preceding,  raises  the  articular  capsule  it  covers, 
aid  prevents  its  being  pinched  between  the  bony 
surfaces. 

DIFFERENTIAL  CHABAOTEBS  01?  THE  MUSCLE.S  OF  THE 
AUM  IN  OTHER  THAN  SOLIPED  ANIMALS. 

In  all  animals,  the  long  flexor  of  the  Me-a"^^^ 
coraco-radialis,  is  less  thick  and  tend.nous  than  m  fcoli 

P^'ln  the  Fig,  nog,  and  Cat,  it  comports  itselMn  a 
special  manner  at  its  inferior  extremity ;  it  ^^^^^^^ 
Ji  fii-^t  to  the  bicipital  tuherosity,  and  also  tumisueb  .i 
tan  eSii?ous  brLch  .hich  glides  ^^^^^l^^^i^, 
of  the  radius  by  means  of  a  synovial  bur=a,  and  la  nxea 
within  the  ulna,  towards  the  base  of  the  olecranon. 
"^*t1  S%or  of  the  fore-arm,  or  av^er.or 

hnmch  of  the  coraco-radialis.  ,  •  i      r„„nf1  in 

are  rcmai^kable  for  then-  volume. 

DEEP  MUSCLES  ON  EXTERNAL 
ASPECT  OF  RIGHT  ANTERIOR 
LIMB. 

1,  Scapula;  2,  Coracoid  process 

of  scapula;  3,  Flexor  bi^-iclm;  Exteraallubcrosity  of  humerus ;  6,  Humer..hs 

4,  Superior  extremity  of  h^''"'^^  Autei-ior,  or  great  extensor  of  the  met.-.- 

exteraus;  7,  Body  of  l'"?"'  N^o^s  Ser  or  extensm-  of  the  phalanges  ;  12,  U  nans 
caiTus;  10,  Uln.y,  11,  Extensor  p  dis,  01^^^^^^^^^^         ^^^^^^^^  of  the  meta«r- 

accissodus,  or  ulnar^poi^tion  °  /^o\P''J°'"^tensor  of  the  metacarpus;  15,  Hexors  of 
pus,  or  extensor  sufn;agm.s  ;  U  OW.que  e^^^^^^  ^.^^^^^^^  S 

Ihe  foot;  16,  Tnvpezumi;   7   Annuj^i  IfanterioV  extensor  of  metacarpus;  22  Smal 
tendon,  20;  19,  Perforatus  ;  f  1;  °; .  54  Lateral  band  of  metacari«)-phalangeal 

metacarpal  bone;  23,  Suspensory  I  ganieut    /  ,  ^      suspensory  ligament  jommg  the 
sheath;  25,  Perforaus  tendon;  20,  l^iancn 
extensor  pedis,  27. 


COMPARISON  OF  THE  MIISCLES  OF  THE  ABM  OP  MAN 
WITH  THOSE  OF  ANIMALS. 

In  Man,  thi-ee  muscles  are  situated  in  front  of  Uie 
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humenis  :  the  biceps,  coraco-bracMalis,  and  the  anterior  hrachialia ;  behind  arc  fotind 
the  triceps  hrachialis  and  the  anconeus. 

The  biceps,  which  corresponds  to  the  coraco-radinlis  of  aninials,  commences  on  the 
scapuhi  by  two  heads,  which  unite  towards  tlie  iipjjer  part  of  the  humerus.  The  long 
jiortiou  is  detached  from  the  upper  part  of  the  rim  of  the  glenoid  cavity ;  (lie  shortest 
commonees  from  the  summit  of  the  coracoid  i^rocess.  The  inferior  tendon  of  the  biceijs 
gives  off,  before  fixing  itself  on  the  bicipital  tuberosity,  a  fibrous  lamella  which  is  con- 
founded with  Ihe  antibrachial  aponeurosis. 

The  coi-aro-bracliiaUs  has  only  one  fleshy  body. 

As  in  the  Carnivora  and  Fig,  the  anterior  brachialis  terminati  s  on  the  ulna,  below 
tlie  coronoid  process. 

The  triceps  bi-acUialis  exactly  represents,  by  its  three  heads,  tlie  large,  middle,  and 
short  extensors  of  the  fore-arm  of  animals.    (See  Fig.  120.) 

There  is  nothing  particular  with  regard  to  the  anconeus.  The  long  extensor  of  the 
fore-arm  of  the  Horse  has  no  representative  in  Man. 

MUSCLES  OF  THE  FORE-AEM. 

These  muscles,  nine  in  number,  distributed  in  two  regions — anterior  and 
posterior — envelop  the  bones  of  the  fore-arm  on  every  side  except  the 
internal,  where  the  radius  is  in  mediate  contact  with  the  skin.  They  all 
tei-minate  on  the  different  sections  of  the  foot^  which  they  flex  or  extend, 
and  are  contained  in  a  common,  fibrous  sheath,  which  constitutes  the  anti- 
bracMal  aponeurosis, 

AntibracMal  Aponeurosis. 
This  retaining  fascia  forms  a  very  strong  and  resisting  envelope,  which 
is  fii-mly  fixed  around  the  antibrachial  muscles  by  the  insertions  it  has  on 
the  bones  of  the  fore-arm,  being  attached  to  the  olecranon,  the  internal  aspect 
of  the  radius,  and  to  the  inferior  extremity  of  that  bone,  both  inwards  and 
outwards. 

Its  external  face  is  covered  by  superficial  vessels  and  nerves,  that  are 
sepai-ated  from  the  skin  by  a  very  thin  fibrous  layer,  which  is  more 
particularly  observable  on  the  inner  side,  where  it  covers  the  antibrachial 
aponeurosis  in  a  very  evident  manner ;  it  is  rendered  tense  by  the  sterno- 
aponeuroticus.  Up  to  the  present  time,  this  fibrous  layer  has  not  been 
distmguished  from  the  aponeurosis  it  covers.  The  inner  face  of  the  latter 
gives  rise  to  several  septa,  which  penetrate  the  interstices  of  the  muscles  to 
form  around  some  of  them  special  retentive  sheaths ;  it  adheres  to  several 
of  them  very  intimately.  At  its  upper  border,  this  aponeurosis  receives 
inwardly,  the  insertion  of  the  long  extensor  of  the  fore-arm ;  in  front,  the 
accessory  band  of  the  coraco-radialis ;  outwardly,  it  is  continuous  with  the 
hbrous  fascia  covering  the  external  face  of  the  olecranian  muscles.  Inferiorly 
it  IS  prolonged  around  the  knee  to  form  the  tendinous  sheaths  in  that 
region. 

The  antibrachial  aponeurosis  is  made  tense  by  the  contraction  of  the 
long  extensor  of  the  fore-arm  and  the  coraco-radialis.  With  reference  to 
the  sterno-aponeuroticus,  which  has  hitherto  been  regarded  as  intended  to 
play  the  same  part,  it  can  only  act  on  the  fibrous  fascia  which  covers, 
externally,  the  antibrachial  aponeurosis.  • 

n^f^^T™-""*!  "-^  *'-f  °^  "'^  fore-arm.— The  preparation  of  these  muscles  is 

extremely  simple,  as  it  suffices  to  remove  the  antibrachial  aponeurosis  and  the  h.terstftial 
ceUulo-adipose  tissue,  to  expose  and  to  isolate  them  from  each  other  NrinoS 
recommendations  need,  therefore,  be  given,  as  a  glnnce  at  figures  89,119,  1^  and  loo 

Nevertheless,  as  the  terminal  insertioHS  of  some  of  these  muscles  arc  inclosed  within 
the  hoof,  and  as  it  is  indispensable,  hi  order  to  expose  them  to  r.Mm.vn  n,;.  i 
some  explanation  will  be  given  a^  to  the  mannclr 
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particularly  as  tlio  apiiarcut  difficulty  and  labour  too  frequeutly  cause  this  part  to  be 

'^"^  l'^T^  ttii^S^lSc":;y  to  rcnrovc  the  hoof  are  :  a  scalpel,  toe-kuife,  hanuner. 

''''V  ^rllelrBhould  be  in  a  vertical  position,  held  by  one  or  two  assistants,  and  the 

t^VcS:\  ;S;rLundte  coronet,     separate  the  waU  of 

''''twS'l£]^TS^r,  split  the  wall  into  four  or  five  pieces  by  vertical 

'"""T^men  the  wall  is  thus  cUvided,  it  is  sufficient  to  insert  the  knife  under  the  frag- 
ments, and  making  it  serve  as  a  lever,  (ear  them  olf;  pincers  may  also  be  used  tor  this 
miTOOse  each  of  the  pieces  being  twisted  from  the  sole. 

^  r  To  remove  the  sole,  the  blade  of  the  scalpel  should  be  passed  between  its  upper 
face  and  thrplantar  surface  of  the  third  phalanx;  afterwards  (he  toe-kn.fe  .nay  be 
inserts!  in  ti  e  interval  at  the  bulbs  of  Ihe  frog,  so  as  to  slightly  mi.e  the  ex  ernul 
Wei  of  the  sole.  This  is  then  seized  by  the  pincers  and  pulled  off,  along  with  the 
fiog,  L  a  single  piece,  by  a  powerful  twi.ting  movement,  aided  by  the  assistants,  who 
press  on  the  limb  in  a  contrary  direction. 

A.  Anterior  AntibracMal  Begion. 
In  Solipeds,  this  region  includes  four  extensor  muscles.    Two  act  on  the 
entii-e  foot ;  these  are  the  anterior  extensor  and  the  oblique  extensor  of  the 
metacarpus.    Two  others,  the  anterior  and  lateral  extensor  of  the  pluilanges, 
termiaate  in  the  digital  region. 

1  Anterior  Extensor  of  the  Metacarpus.   (Figs.  119, 11 ;  121, 15;  122,  9.) 

Leyh.)  . 

Situation-Direction-FormStructure.-T\ie  anterior  extensor  of  the 
..^00™  situated  in  front  of  the  radius,  in  an  almost  vertical  du-ection, 
Tco  ni  Led  0  Tmus'lar  body  and  a  tendon.  The  first  has  the  form  of  an 
invented  cone,  is  intersected  by  some  aponeui;otic  lamel^  and  is  composed 
nf  musciilar  fibres  slightly  arciform  at  their  superior  extremities.  The 
lon^  at  first  rounded,  then  flattened,  commences  below  the  middle  third 
S  the  x-adius,  and  succeeds  the  mferior^  extremity  of  the  m.scuba-  por  xon 

A f in rhments— This  muscle  has  its  fixed  insertion  :  1,  By  the  uppei  ex 
treufi  y  ?S  fleshy  fibres,  on  the  crest  that  limits,  behind  and  below^^^^^^^^ 
Wow  of  torsion  of  the  humerus;  2,  Above  and  in  front  of  the  inferior 
al'clr  Urce  of  the  humerus,  by  means  of  a  strong  fibrous  band  common 
to  ?  and  the  anterior  extensor  of  the  phalanges,  and  uOiich  expands  on  he 
deep  face  of  these  two  muscles  in  becoming  intimate  y  "l^^ed  .^^t^.  f^^ 
ransulai-  ligament  of  the  elbow  articulation.  Its  movable  insertion  tak^ 
plLe  oi  the  anterior  and  superior  tuberosity  of  the  large  metacarpal  bone, 
by  the  inferior  extremity  of  Its  tendon.  n,,t;hrachial 
Relations  -The  muscular  portion  is  covered  by   the  antibiacuiai 
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maintaiiied  against  that  membranous  expansion  by  a  wide  fibrous  sheath, 
through  which  it  glides  by  the  aid  of  two  synovial  membranes.  This 
tendon  is  crossed  above  the  knee  by  that  of  the  oblique  extensor,  which 
passes  to  its  surface. 

Action. — The  name  of  this  muscle  indicates  its  function ;  it  extends  the 
metacarpus  on  the  fore-arm. 

2.  Oblique  Extensor  of  the  Metacarpus.    (Figs.  119,  13;  121,  21 ;  122,  14.) 

Synonyms. — Cubito-premetacarpens,  or  radio-ijremetacaipeus — Girard.  It  is  the 
representative  of  the  long  ubduotor  and  short  extensor  of  the  thumb  in  Man.  (Extensor 
metacarpi  ohliqims  vel  parvus — Percivall.    Radio-metacarpeus — Leyh.} 

Situation — Fo7-m — Structure — Direction. — A  small  ■  muscle  situated  at  the 
internal  side  of  the  radius,  beneath  the  anterior  extensor  of  the  j^halanges, 
penniform  in  shaj)e,  strongly  aj)oneurotic,  and  terminated  by  a  tendon  which 
turns  obliquely  roimd  the  anterior  aspect  of  the  radius  in  passing 
downwards  and  invvaa-ds,  to  reach  the  oblique  channel  on  the  inferior 
extremity  of  that  bone,  and  to  pass  from  thence  to  the  inside  of  the  knee. 

Attachments. — It  has  its  origin  on  the  external  side  of  the  radius  ;  its 
terminal  tendon  is  fixed  into  the  head  of  the  internal  metacarpal  bone,  by 
its  fibres  becoming  confounded  with  those  of  the  internal  ligament  of  the 
car2)us. 

Belations. — This  muscle  is  covered  by  the  anterior  extensor  of  the 
phalanges  and  the  antibrachial  aponeui-osis.  It  successively  covers  the 
anterior  face  of  the  radius,  the  tendon  of  the  anterior  extensor  of  the 
metacarpus,  the  radial  groove  lodging  its  tendon,  and  in  which  it  glides 
by  means  of  a  small  synovial  bm-sa,  as  weU  as  the  internal  ligament  of  the 
carpus. 

Action. — It  extends  the  metacarpus,  and  may  make  it  pivot  from  within 
forwards. 

3.  Anterior  Extensor  of  the  Phalanges.    (Figs.  119,  14;  121,  15;  122,  9.) 

%«o™2/ms  -Epicondylo-prephalangeus— GtVarcZ.  The  extensor  communis  digitorum 
OJ;  Man.    {Jixtensor  pedis— Percivall.  Eumero-prephalangeus—Leyh.) 

Situation— Direction— Extent— Form— Structure.— Thh  is  a  Ion"  vertical 
muscle,  situated  external  to,  and  behind  the  anterior  extensor  of  the  metacarpus 
which  It  resembles  in  being  composed  of  a  fleshy  and  a  tendinous  portion' 
ihe  muscular  portion  extends  from  the  inferior  extremity  of  the  hunierus  to 
above  the  lower  third  of  the  radius;  it  is  fusiform  in  shape,  intersected  by 
aponem-otic  lamellae,  and  bifid  at  its  superior  extremity.^  The  tendinous 
por  ion  forms  two  unequal  cords,  which  succeed  the  two  terminal  branches 
ot  the  muscular  part  and  Ue  close  to  each  other.  These  two  cords  enter 
the  most  external  of  the  three  grooves  in  front  of  the  inferior  extremity  of 
r.'l'"''''^  the  anterior  face  of  the  carpal  capsular  ligament, 
Aftovl        /    ^^^'^  Tl?^'""^'^  ligamentous  apparatus 

After  passmg  from  beneath  this  ring,  the  smallest,  which  is  the  most  eiternal 

S  nV'u'T  ^^'^'f  ^^^S-  1^^'  1^)-  The  principal  branch 

(i  ig.  119  14)  con  mues  its  course  on  the  anterior  aspect  of  the  middle 
metacarpal  bone  and  articulation  of  the  fetlock,  until  it  arrives  in  front  of 
the  digit;  here  It  term  nates  on  the  os  pedis,  after  widening  in  a  re nar^^^^^^^^^^^ 
manner,  and  after  receiving,  laterally,  at  the  middle  of  the  first  phalanx;  a 

»  TJiis  division,  whicli  has  been  noticed  by  several  writers  lm«     f  i  i 
figure  119.    This  is  a  mistake,  as  it  is  constiu,tly  jmscnt 


TUE  MUSCLES. 

reinforcing  band  wliich  appears  to  be  given  off  from  the  inferior  extremity 
"^3=^^^:^^  tbc  pbal^nges       vts  W  atU^- 

ol  the  n^^^^^^^  3,  To  the  anterior  border  of  the 

fxtcma  Igament  of  the  elbow  joint;  4,  To  the  extex-nal  and  superior 
cxtcmax  life.         ..^a:^^  .  5  To  the  external  border  of  that  bone.  Its 

aftei  being  suecessively  attached  to  the  capsular  ligament  of  the  fetlock 
ioint  and  the  anterior  surfaces  of  the  first  two  phalanges. 
•"  Eetoiions.-The  muscular  portion,  covered  by  the  antibrachial  aponeu- 
rosifcovers  the  articulation  of  the  elbow,  the  anterior  face  of  t^^^-f 
and  the  oblique  extensor  of  the  metacarpus;  it  responds,  m  front  o  t  e 
ZVtol  extensor  of  the  same  ray,  to  which  it  is  intimately  atUched  by  its 
UDDcr  half  •  behind,  to  the  lateral  extensor  of  the  phalanges  The  tendinous 
cSds  cover  the  different  parts  already  enumerated  in  describmg  the  com;se 
S  ^he  muscle-that  is,  the  anterior  face  of  the  radius,  the  carpal  joints,  the 
;'itipTmlcarpal  bone,  the  articulation  of  tl^e  fetlof ,  and  the  &s^two 

ls:the^gS\rrt£^ 

"^^^SL^o^^^  carjnis  |hile  t^o  ^^^^^^^^^^  ^ 
i^tr  and  SinT;^'  i;  — J  of  the  two  inter- 

^''''Tc^!-Tt^''^^e  extends  the  third  phalanx  on  the  second,  that  on 
the  tTand  this  again  on  the  metacarpal  bone.  It  may  also  concur  in  the 
extension  of  the  entii-e  foot  on  the  fore-arm.  t,^„;1c  nf  fln^ 

"  (Two  small  muscles,  which  should  be  only  considered  -^^^^J  ^his 
anterior  extensor,  have  been  particularly  described  by  Thiemesse  ana 

on  the  lateral  eiernal  ligament  of  Jj^.;  ^Lt^d"^^ 

superior  tuberosity  of  the  radius,    t  is  ^^Jf^**^^ ^  J^^n  extensor. 

forwards,  lying  beside  the  muscular  port  on  —       ,  ,^^u 

of  the  lateral  erfensor,  a  littlo  above  f ^J;"^^^^^^^  „„a  situated  at 
its  inner  side,    it  aiises  m  nouu  "  ^^.c^pnas  and  terminates  by  a  fine 

lower  third  of  the  fore-arm.) 

4.  Lateral  Extensor  of  the  Flalanges.    (Figs.  1^^' 
^.o»vma.-Cubito  or  radialis-prerhnlangeus,  accca-ding  to  Guard.    The  extensor 

mrection-Siiuation-Extent-Fo^^^^ 

situated  at  the  external  side  of       f'^^'^^'  ',^*;^^  fleshy  body  and 
the  external  flexor  of  the  metacarpus,  and  l.nmed  ot  a  ncsu)  j 
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tendon.  The  fleshy  body,  not  very  considerable,  and  flattened  from 
before  backwards,  extends  from  the  upjier  extremity  of  the  radius  to 
the  lower  fourth  of  the  same  bone.  The  tendon  (Fig.  119,  16'),  at  first 
rounded,  then  flattened,  reaches  the  gliding  groove  which  divides  the 
external  inferior  tuberosity  of  the  radius  into  two  portions,  passes  to  the 
external  side  of  the  carpus,  crossing  the  lateral  ligament  common  to  the  articu- 
lations of  this  region,  and  arrives  at  the  anterior  surface  of  the  principal  meta- 
carpal bone,  where  it  receives  the  small  tendinous  branch  detached  from  the 
anterior  extensor,  as  well  as  a  strong  fibrous  band  coming  from  the  external 
side  of  the  carpus  (Fig.  119,  17).  Afterwards,  descending  alongside  the 
external  border  of  the  principal  tendon  of  its  congener,  and  united  to  it  by  a 
fibrous  fascia,  it  gains  the  articulation  of  the  fetlock,  and  expanding,  ter- 
minates at  the  upper  extremity  of  the  first  phalanx. 

Attachments. — 1,  By  its  muscular  body,  to  the  external  tuberosity  of  the 
radius,  the  external  ligament  of  the  elbow  articulation,  and  to  the  bodies  of  the 
two  bones  of  the  fore-arm — origin  ;  2,  By  the  inferior  extremity  of  its  tendon, 
to  the  capsule  of  the  metacarpo-phalangeal  articulation,  and  in  front  of  the 
superior  extremity  of  the  first  phalanx — termination. 

Belations. — Its  muscular  portion,  enveloped  in  a  special  aponeurotic 
sheath,  responds :  in  front,  to  the  anterior  extensor  of  the  phalanges ;  behind, 
to  the  external  flexor  of  the  metacarpus  and  the  perforatus  and  perforaus 
muscles ;  outwards,  to  the  antibrachial  aponem-osis.  '  The  tendon,  surrounded 
by  a  vaginal  synovial  slieath,  in  passing  over  the  carpus,  covers,  beyond  the 
knee,  the  anterior  aspect  of  the  metacarpus,  and  the  anterior  ligament  of  the 
metacarpo-phalangeal  articulation,  over  which  it  glides  by  means  of  a  small 
vesicular  synovial  bursa.  It  is  covered  by  a  slight  fibrous  fascia,  which 
separates  it  from  the  skin,  and  which  is  also  spread  over  the  tendon  of  the 
anterior  extensor. 

Action.—Hlais  muscle  is  an  extensor  of  the  digit,  and  also  concurs  in  the 
extension  of  the  entire  foot  on  the  fore-arm. 

B.  Posterior  Antihracliial  Begion. 
This  is  composed  of  five  flexor  muscles  grouped  vertically  behind  the 
bones  of  the  fore-arm.  Three  are  situated  superficially,  and  act  on  the  whole 
toot ;  these  are  the  external  flexor,  oblique  flexor,  and  the  internal  flexor  of 
the  metacarpus.  The  other  two,  fixed  to  the  digit  by  their  inferior  extremity, 
and  covered  by  the  preceding,  are  designated  the  superficial  and  deep  flexors 
of  the  phalanges.  ^ '' 

1.  External  Flexor  of  the  Metacarpus,  or  Posterior  Ulnaris.^    (Fig.  119,  18.) 

-Spo«2/7n8^Epicondylo-supercarpeus-Girard.  {Flexor  metacarm  externus- 
Percivall.    Humero-supercarpeus  externus— Leyh.)  '«etaoarpz  extetnus 

Situation.— The  external  flexor  of  the  metacarpus  is  situated  at  the  ex- 
ternal side  of  the  fore-ai-m,  between  the  lateral  extensor  of  the  phalan-es 
and  the  oblique  flexor.  ^  ^ 

Form-Structure-.Attachments.-T\im  muscle  is  elongated  from  above  to 
below,  flattened  from  one  side  to  the  other,  thick  in  its  middle  part  and 
intersected  by  very  strong  aponeurotic  bands.    It  commences  on  the  summit 

'  It  is  known  that  the  bony  eminences,  hitliertn  tf>rmB,l  ;,,  • 
"  opitrochlea  "  and  epicondyle,"  conv«pond :  he  fi       o  theZcou  vl^^f  AT  l^?"^! 
to  the  c  pitrochlea.    It  need  exeitc  no  surnrise  tli,.,-  r  n  ^,  * 

by  GirJra  to  the  n.uscles  of  the  PoZ^ S^^:^^;:;:^^^:!^::^:^'^  ^""^ 
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of  the  epicondyle  by  a  very  powerful  but  extremely  ^^^^  ^^^^^a  and 
feriorly,it  tern^inates  by  a  seeoud  tendon  l"-f    ^^^^t^^^^iS /^^^^ 
divides  into  two  branches,  an  anterior  and  a  posterior.   The  ^^^^^ 
20),  short  and  wide  is  inserted  i^to^he  suprwp^ 

up  with  the  ^f^^i^^zJT'y^^^ 

"^Xwl'-Oored  by  tho  antibracbial  aponem-osis,  tbis  m»sele  covers 

de^ly  by  the  external  c^*^-d.-.ac  Of  the  synovial  capsule  belonging  to  tbat 

Ac£.-It  flexes  the  foot  on  the  fore-arm.    (Leyh  observes  that  it  is 
moif particularly  concerned  in  what  is  known  as  "high  action.  ) 

2.  Ohlique  Flexor  of  the  Metacarpus,  or  Anterior  Vlnaris.  (Fig.  121,  19.) 
Humero-metaoarpeus  internus—Lerjli.)  ,  ,  .   ,  j 

*4r>  -mfc  nfgin!  tt:^x:^^^  b,  .be 

,e.7  .bin,  ajd  very  P».le  Sjjj, iS^oSol  bSrits  tofevte 
rSt;a»''.e=ro:1»        bone,  along  wi^  .be  e. 

S?brg£^  t::Ltt:r£'cl^tV  ^n.e.a.  .e..,  .be 

posterior  responds  to  the  external  flexor 

^    Action.-lt  is  a  congener  of  the  preceding. 

q  Internal  Flexor  of  tie  Metacarpus,  or  Palmaris  Magnus.    (Fig.  121,  19.) 

Lwover,  not  «<> -W". ^'""''^r^jr^^^^^^  a.  .be  same  pom. 

is  fixed,  by '»"'^7"^*'S'°itb  r«  e»^^^^^  b' 
as  tbe  obliciue  flexor,  w..b  ivliiou  "  j     ^y^b  passes  .brough 

^tr'"  felt  H»  in°nSdf  of  S'C  and  is  inserted  in.o  .be  bead 

and  cove,  .be 

obH?*=r;^!o';Sat''&orans,       iell  as  impor..n.  blood- 
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vessels  and  nerves.  Its  anterior  border  responds  to  the  radius.  A  synovial 
sheath  envelops  its  terminal  tendon,  and  facilitates  its  movements  in  the 
fibrous  canal  through  which  it  passes. 

Action. — It  is  a  congener  of  the  preceding. 


4.  Superficial  Flexor,  Siiblimis  of  the  Phalanges,  or  Ferforaius.  /Tigs. 

8%  119,  121,  122.) 

S'//?ioi!2/ms.— Epitrochlo-plialangeus-GtVard    (Flexor  pedis  perforaius—Peroivall. 
Humero-coronaris  or  humero-phalangeus — Leyh.) 

Situation. — The  superficial,  flexor  of  the  phalanges  is  situated,  with  its 
fellow,  the  perforans,  beneath  the  flexors  of  the  metacarpus,  which  form  around 
them  a  kind  of  muscular  envelope. 

Form— Structure — Extent. — It  is  composed  of  a  muscular  and  tendinous 
portion.  The  first,  long,  thin,  prismatic,  and  divided  by  a  great  number  of 
aponem-otic  intersections,  extends  from  the  inferior  extremity  of  the  arm 
nearly  to  the  carpus.  The  tendon,  continuous  with  the  inferior  extremity  of 
the  muscular  portion,  receives  at  its  origin  an  enormous  fibrous  production 
that  arises  from  the  eminence  of  insertion  situated  at  the  posterior  face  of 
the  end  of  the  radius,  and  which  contracts  somewhat  intimate  adhesions 
with  the  antibrachial  aponem-osis,  as  well  as  with  the  perforans. 

After  being  thus  reinforced,  this  tendon  passes  through  the  carpal  sheath 
and  arrives  behind  the  fetlock,  where  it  forms  a  ring  (Fig.  89,  14)  for  the 
passage  of  the  tendon  of  the  deep  flexor.  To  this  peculiarity  is  owing  the 
designations  of  perforatus  and  perforans,  given  to  the  two  flexors  of  the 
phalanges.  Afterwards  it  is  inflected  forwards  over  the  sesamoid  groove 
and  terminates  by  two  branches  towards  the  middle  of  the  digital  region.  ' 

Attachments.— It  takes  its  origin,  in  common  with  the  perforans,  at  the 
summit  of  the  epitrochlea,  and  is  inserted,  by  the  bifurcations  of  its  tendon 
into  the  extremities  of  the  pulley  formed  behind  the  superior  extremity  of  the 
second  phalanx. 

Relations.—The  muscular  portion,  covered  by  the  external  and  the 
oblique  flexors  of  the  metacarpus,  may  be  said  to  be  incrusted  in  the  perforans 
to  which  it  adheres  m  the  most  intimate  manner.  The  tendon  covers  that 
01  the  latter  muscle  and  is  m  turn  covered  by  the  fibrous  expansions  of  the 
two  metacarpal  and  metacarpo-phalangeal  sheaths  which  are  now  to  be 
described. 

.r^J^t  <^«'?«Z  sjmiij  is  the  name  given  to  a  very  remarkable  annular 
apparatus,  formed  by  the  superficial  face  of  the  common  posterior  ligament  of 
.oLrtT'  by  a  thick  expansion  of  inelastic  whitefibrous  tissueT  together 
constituting  a  perfect  arch  thrown  across  like  a  bridge,  from  the  superLnS 
bone  to  the  inner  side  of  the  carpus.    This  arch  is^c^ntinuous!  aW  vvSh 

F2Zl  asleo^^rTfl  ^  An  extensive  synovial  membrane  covers  the 

internal  aspect  of  the  carpal  sheath,  envelops  the  perforatus  and  perforans 
in  their  passage  through  this  canal,  ascends  above  the  carpus,  and  descends 
as  fai-  as  the  lower  third  of  the  metacarpal  region  descends 
r^nl^f  W/*«Za«SrmZ  sheath  is  formed  by  the  sesamoid  groove  the 

posterior  fece  of  the  principal  navicular  ligaments,  that  of  the  gleS  fibro 
cartJage  of  the  first  mterphalangeal  articulation,  a^d  by  the  posterirpullev 
of  the  second  phalanx.   It  is  comnleted  bv  n  vm.,r  ^^A^  ,^    i,  J-  """"^^"^  puuey 
I  .pplM  against  the  flo.or  todZrcttiraES^t^^^^^^^ 
median        of  t,.„  digit,  and  flW.  lato.^,  Ttt  iutS:!"^::^; 
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aid  of  t,.oo  spciol  fiW.  b^a.  ^  A^^^^^ilSJ  =r 
brano  covers  tlio  intcnu.l  vyxlls  of  tt^^^^^^^^  extremities  of  the 

tendons;  it  ascends  along  tlieso  tendons  to  t^«^^^^  cuJ-.2e-8ac  wbich, 

lateral  metacarpals,  '^"^^^^^^^^^^^  Mc-sac  of  the 

behind  the  second  phalanx  X  foor^d  a^^^^^^  the  superior  Me- 

artienlar  synovial  memb  ane  "^^^  ^^^^^^^^^^  is  also  named 

'^:^:::::::^£^^^  ^^^-^  -  ^-^-^^^^^^^^^^ 

to  the  synovial  membrane  linmg  ,  ^^^^^  first,  that  on  the 

Ac<io«.-This  mnscle  to  ^he  «^c«na  Pna  ^^^^^ 

xnetacarpus,  and  the  ^^^^^^'^  ^"^^tratta^es^^^^^    the  posterior  face  of  the 

influence  of  tb^fi^-^^^^^/^.t.!^^^^^^^  ^t^^g' 
radius,  acts  mechanically  as  a  stay  wuiie 
ing  the  metacarpo-phalangeal  angle. 

^  filp  Plalanaes  or  Perforans.  (Figs.  119,  121,  122.) 

Situation-Composition-l^xtent     i  portions  which  unite  at  the 

-  ^^^^^ 

The  three  muscular  portions  u 

into  epitroclilean  ulnar,  ^2J<r2e  most  considerable,  and  lies  beside  the 
The  epitroclilean  portion   s  J^e  mo  ^^^^^  ^^^^1^^    ,s  easily 

perforatus  ;  being  thi-ee  or  ^^^^^^^^^^  ^Hch  leave  the  summit  of  the 
Lided  into  several  T^^ .^^^^^^^^^^^^^  The  rdnar  portion,  situated 

epitrochlea  along  with  ^^^  ^J^^^^^h  ,e  flexor  of  the  metacai-pus,  is  very 
between  the  external  f  ^J.^f ^^^^^^^^^^^  contracted  at  its  inferior, 

short  and  conoid,  ^^^^^^  'Xrunited  below  to  the  principal  tendon; 

to  which  succeeds  a  long  ^^^^^^     osterior  border  of  the  olecranon. 

it  has  its  origin  on  the  sximmit  ancl  tn  p  ^  ^^^.^.^  ^ 

The  radial  portion,  repi'esentmg  tne  ftrochlean  muscular  portion. 

smallest,  and  is  '^^.^P^y.^^^l^txed  to  ^^^^^  BUi-face  of  the  radius. 

The  fibres  composing  ^t  .^i^^"^:"; .^nJt  upon  a  small  particular  tendon, 

tiSK^nKTel^^^^^^^  after  contracting  adbesions 

^ith  the  radial  band  of  the  f/^^f^^;j^,,  __The  tendon  which  succeeds  these 
Course  and  Attaclme^its  ^/  ^itt  that  of  the  superficial  flexor, 

three  portions  enters  tj^^i  ^lrtS^  it  receives  a  sti-ong  fibrous 

Towards  the  middle  f^^-f.^^^ 

band  from  the  great  PO«*^"«^^};f  "I'^^ratus  of  the  perforatus  tendon,  passes 
traverses  the  sesamoid  ^"^^^^^^  JP^Tat  tendon"  over  the  puUey  on  the 
between  the  two   --^^^^^^^^  and  afterwards  widens  to  form  a  largo 

i:t:^Mr..te^  ^^C^::S^}^o,  over  the  inferior  surface  of 
^  This  aponeurosis  glides,  by  ^*^^P^^'^_-,.ticiaar  synovial  membrane,  the 
the  navicilar  bone,  by  means  «^/^,£Sy,  by  a  fibrous  layer,  noticed 
^all  navicular  sleatl,.nA^s^^^^^^  ,  rei^^Jorc.^ 

for  the  first  time  by  ^^^^    i^,erted  into  the  semilunar 

sheath  for  the  perforans  tendon. 
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crest  of  the  os  pedis,  and  tlio  median  imprints  sitiiatod  behind  this  crest, 
in  becoming  confounded  at  its  sides  with  the  tissue  of  the  lateral  fibro- 
cartilages. 

The  navicular  sheath  is  vesicular  in  form ;  it  covers  the  navicular  bone 
and  the  single  ligament  of  the  pedal  articulation,  becomes  reflected  on  the 
plantar  aponeurosis  in  front  of  this  ligament,  and  ascends  to  the  inferior 
cul-de-sac  of  the  sesamoid  sheath,  where  it  is  again  reflected  and  continued 
by  itself.  It  therefore  forms  two  ails-de-sac,  one  superior,  the  other  inferior, 
which  are  readily  perceived  in  a  longitudinal  and  vertical  section  of  the 
digital  region.  The  first  is  in  contact  with  the  posterior  cul-de-sac  of  the 
synovial  membrane  of  the  pedal  articulation,  and  is  separated  from  the 
inferior  sac  of  the  sesamoid  sheath  by  a  transverse  layer  of  yellow  fibrous 
tissue  which  attaches  the  perforans  tendon  to  the  posterior  face  of  the  second 
phalanx.  The  second  is  situated  beneath  the  interosseous  ligament  which 
unites  the  navicular  bone  to  the  third  phalanx. 

The  reinforcing  sheath  of  the  perforans  tendon  is  formed  by  a  fibrous 
membrane  applied  against  the  posterior  face  of  the  plantar  aponeurosis. 
This  membrane  adheres  intimately  below,  to  the  expansion  it  covers,  and 
ends  in  becoming  entirely  confounded  with  it.  It  is  fixed,  at  its  borders,  to 
the  inferior  extremity  of  the  first  phalanx,  by  means  of  two  lateral  bands. 

Relations. — The  epitrochlean  muscular  portion  is  covered,  at  its  origin, 
by  the  external  cul-de-sac  of  the  elbow  joint,  wliich  sac  also  covers  the  other 
muscles  attached  to  the  epitrochlea—the  external  and  oblique  flexors  of  the 
metacarpus.  It  responds,  anteriorly,  with  the  radius  and  radial  portion  of 
the  muscle ;  posteriorly,  with  the  perforatus ;  externally,  with  the  external 
flexor  of  the  metacarpus ;  inwardly,  with  the  internal  and  oblique  flexors 
of  the  same  ray. 

_  The  ulnar  portion,  covered  by  the  antibrachial  aponem-osis,  covers  the 
epitrochlean  portion. 

The  radial  division  is  comprised  between  the  latter  and  the  posterior  face 
of  the  radius. 

The  tendon  is  in  contact,  posteriorly,  with  that  of  the  perforatus; 
anteriorly,  with  the  posterior  ligament  of  the  carpus,  the  suspensory  ligament 
of  the  fetlock,  and  the  sesamoid  groove  ;  by  its  sides,  with  the  vessels  and 
nerves  of  the  digit.  Its  terminal  expansion  is  covered  by  the  plantar  cushion, 
which  adheres  to  it,  in  front,  in  the  most  intimate  manner;  it  covers  the 
navicular  bone. 

Action.— This  muscle  flexes  the  phalanges  on  one  another  and  on  the 
metacarpus.  It  also  concurs  in  the  flexion  of  the  entire  foot  on  the  fore-arm. 
Ihe  band  which  attaches  its  tendon  behind  the  carpus,  as  well  as  its  phalan- 
geal reinforcing  sheath,  gives  it  the  mechanical  power  necessary  to  support 
t]ie  angle  of  the  metacarpo-ijhalangeal  articulation  and  the  digital  region, 
Willie  the  animal  is  m  a  standing  posture, 

(In  the  «  Deep  Flexor,"  of  M.  Chauveau's  description,  we  find  included 
two  portions  which  are  separately  named  and  described  by  Mr.  Porcivall 

''^f  i  7  ^^^^^^  ^"^^  (^(^cessm-ius  and  radialis  accessorius 

ot  tlie  tormcr,  and  the  cuhito-ulnar  and  radial  branches  of  the  latter  Tliese 
m  reality,  are  portions  of  the  perforans,  and  have  been  so  designated  in  this 
treatise.  Though  arising  independently,  they  terminate  in  the  perforans 
tendon  before  it  leaves  the  carpal  sheath,  and  join  with  it  in  flexing  tho 
metacarpus  and  phalanges.)  ° 
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OTFFEUENTIAl,  0IIAUACTER8  OF  THE  MUSCLES  OP  THE  FORE- 
AUM  IN  OTHER  THAN  BOLlPJiU  ANIMALS. 


RrMTNANTB.-In  the  Ox  and  Sheep,  the  a«ter  or  ex- 
temor  of  the  metacarpus  comports  itscH  as  in  i'ohpeds. 

T\J  oblique  extensor  of  the  metacarpus  of  /lie  same 
region  terminates  inside  the  upper  extremity  of  the  prm- 

^'^1^rSr;x^..oro/  the  phalanges  offers  a  remark- 
able disposition.  This  muscle  is  divided  throughout  its 
Sgti  i  ito  two  parallel  portions  :  an  external,  which  forms 
the  common  eJensor  of  the  digits;  and  an  internal,  the 
proper  extensor  of  the  internal  digit.  /«„  ioq 

a  The  fleshy  body  of  the  common  extensor  (fig.  123,  3) 
is  a  little  more  voluminous  than  that  of  the  second  muscle, 
its  tentocS')  eommences  near  the  inferior  third  of  the 
radius  passes  over  the  knee,  the  metacarpal  bone,  and  the 
mSrcaiKalange^  articulation.  On  arrivmg  at  the 
OTiSn  of  the  digits  it  bifurcates,  and  each  of  its  branches 
goes  to  be  inserted  into  the  pyramidal  emmence  of  he 
tl.ird  nhalanx  (3").  This  muscle,  in  extending  the  digits, 
brlSrthem  together,  as  M.  Lecoq  has  judiciously  re- 

"^""TThe  proper  extensor  of  the  internal  digit  (fig.  123,  4) 
much  resembles  the  common  extensor  i^.  jolume,  form, 
piul  direction     Its  tendon  (4')  passes,  with  that  terini- 
na  inf  the  la  ter  muscle,  into  one  of  the  inferior  grooves 
of  tlL^iadius  an^  over  the  capsular  Ugament  of  the  carpus 
where  the  two  cords  are  enveloped  by  a  common  synovial 
Theath    Arrived  at  the  metacaiTO-phalangeal  articulation 
?Hs  tendon  is  placed  at  the  excentric  side  of  the  internal 
diSt  and  desc^ends.  gradually  expanding,  until  it  reaches 
Sf  ikferior  extremity  of  this  bone  ;  towards  the  middle  of 
Z  fitt%laux,  it  Lceives  from  the  suspensory  ligamen 
of  the  fetlock  two  constraining  bands  simdai  t  those 

X  Tnetf^tXnches-isIttached  to  the  anterior^ fa^oe 
metacarpus  ;  r,^o,    his  --rul .  bnoi^^^^^ 

its  tendon;  2,  Oblique  ex  ,         i       ^i^ntar  cushion.  .  . 

tensor;  3,  Common  extensor  ^^^'^^  tmrii  Sor  o/  the  phalanges  of  Ruminants  is 
of  the  digits;  3',  Its  tendon;      .  ^he    M  "^''^  ^  and  constitutes  the  proper  ex- 

3",  Terminal  bifurcation  of  Jl^^'^l^'^i  *'*^^p'''p^i!,^rh^  (fig-  123,  n).  Its  terminal 
that  tendon;  4,  Proper  ex-  f ^^Bor  of  the  oxtuu^^^^^^  ^^^^^  ^^^^ 

tensor  of  ihe  internal  digit;  iTroner  extensor  of  the  internal  digit,  and  conse- 

4'  Its  tendon;  5,  Proper  of  the  P^P^^J  ''■77'°';,  .  g^ecial  description.  We  may 
extensor  of  the   external  quently  does  not  men    ^^^^  f^^^.^es  separate 

digit;  5',  Its  tendon ;  6,  Its  ^^K.^^.^^eS  oC^^^  they  are 

;;jrr7,t-ch  l^^o,  t^Tcertain  point,  antagonists  of  the  coiiim.n 
to  the  third  phalanx;  8,  extensor.  of 
External  flexor  of  the  meta-      Jf^^XnVwhose  tendons  unite  towards  the  middk  0 
carpus;  9,  0  ccraman  por-  two  PO"ion. ,  "  The  single  tendon  (fig.  124.  1, 

•-"^1     ^  -'e  perforans;  10,  the  metacn^^^^^ 


tion  of  the  peri 


themetacnrpal  region  ="'%p;ri,as  divides  int«  two 

ratus ;  12,  Suspensory  liga-   

ment  of  the  fetlock ;  13  j     j     through  which  the  perforans 

The  band  it  fui^is  OS  to  ^^^^^^^^^ 

?^^^;at;iiI5L^TVS  Sorio,^  hrachial ;  17,  Anconeus. 
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digits,  as  tlie  single  perforatus  tendon  does  in  the  Horse,  except  tlint  they  receive  from 
the  suspensory  ligament  a  iibrous  band  analogous  to  tliat  wl.icli,  in  Solipeds,  goes  to 
the  perforans  tendon.  This  band  (fig.  123,  13)  concurs  in  the  formation  of  the  annular 
ligament  througli  whicli  the  latter  tendon  passes. 

In  the  Ox,  the  terminal  tendon  of  the  perforans  does  not  receive  any  carpal  band  ; 
this  goes  to  the  perforatus.  Above  the  fctloclv,  it  divides  into  two  brandies,  one  for  each' 
digit,  which,  after  traversing  the  perforatus,  terminates  behind  the  inferior  face  of 
the  third  phalanx.  Tlicro  it  is  blended  with  t!:e  plantar  cuslnon, 
the  inferior  interdigital  ligament,  and  a  fibrous  fascia  already 
noticed  in  the  description  of  that  ligament.  This  layer  arises 
from  the  aponeurosis  covering  the  flexor  tendons  in  the  meta- 
carpal region;  it  descends  on  the  heels,  behind  and  outside  tlie 
digits,  remains  united  to  that  of  the  other  digit  by  an  inter- 
mediate fibrous  fascia,  and  is  atlaclied  to  the  enveloping  sheaths 
of  the  flexor  tendons,  as  well  as  to  the  superior  interdigital  liga- 
ment. Each  terminates  inferiorly,  in  becoming  united  to' the 
proper  extensor  of  the  digit,  the  plantar  cushion,  the  inferior 
digital  ligament,  and  the  deep  flexor  of  the  phalanges. 

There  is  not,  properly  speaking,  a  phalange  al  reinforcing 
sheath;  though  we  may  consider  as  such  the  superior  fasciculi 
of  the  inferior  interdigital  ligament  (fig.  124.  6). 

I'l^-— In  this  animal,  tlie  anterior  extensor  tendon  of  tlie 

phalanges  [lasses  to  the  superior  extremity  of  the  inner  laro-e 

metacarpal  bone,  and  thnt  of  the  oblique  extensor  to  the  small 

internal  metacar]5al. 

Instrail  of  the  anterior  extensor  of  the  phalanqes.  two  muscles 

are  found  analogous  to  those  described  as  existing  in  Ruminants. 

The  external,  or  common  extensor  of  the  digits,  is  easily  divided 

into  several  fasciculi,  and  is  terminated  by  four  tendinous  branches 

which  reach  the  pyramidal  eminence  of  tlie  Ihird  phalanx  of  the 

tour  digits.    The  tendon  of  the  small  external  digit  often  gives 

ofl  a  thm  bifid  ramification,  destined  to  supplement  the  tendons  of 

the  two  large  digits.    The  internal  muscle,  or  proper  extensor  of 

the  two  mternal  digits,  posse.-ses  ;i  bifurcated  tendon  ;  each  branch 

goes  to  the  excentric  side  of  the  third  pJialanx  of  the  dio-it  it  is 

charged  to  move.  ° 

With  regard  to  the  muscles  of  the  posterior  antibrachial 

region,  it  is  remarked :  1,  That  the  anterior  branch  of  the  ter- 

mmal  tendon  of  the  external  flexor  of  the  metacarpus  passes  to 

the  head  of  the  outer  metacarpal  bone  ;  2,  That  the  internal  flexor 

termmates  on  the  metacarpal  of  the  great  external  digit  •  3 

liiat  the  perforatus  is  formed  by  two  muscular  bodies,  each 

ternimated  by  a  tendon  inserted,  inferiorly,  into  the  second  pha- 

anx  ot  one  ot  the  great  digits.    4,  That  the  perforans  is  divided 

the  di^'^s  branches  which  arrive  at  the  large  phalanx  of 

CARNivoR.^._Tn  the  Dog  and  Cut,  the  anterior  extensor  of  the 

wl,  rrj'  tr'lT'       h  extremity,  into  two  branches, 

Which  resemb  e_  those  of  the  two  external  radial  muscles  of  Man  • 

thP^VnT  melaearpus  of  the  index,  the  other  in  I  o 

the  metacarpus  of  the  medius  (fig.  125,  a,  5  G  7) 

it  f,w  f  '^^'u  ^■""i''''''"'  i'"'"^^  metacarpus  of  the  thumb- 

mp?n?nf     '  ^''"^°i'  *  particular  branch  that  glides  by 

means  of  a  sesamoid,  over  the  third  bone  oF  the  inferior  row  of 

Sffi^ca^ytSp^hli/;^^^^  ^^.its.  but  wo 

—  '^Z^:^TX£"^!i^^  .^;'-Hpeds  is  replaced  by  a  single  muscle,  the 
are  distributed  to  the  fou^g.Jif  diS  S  %\''To'\  ^^•''^'^ches 

The  tendon  of  the  lateral  extensor  is ''divided 'into  Hiron  Krn,.M.„=     i  •  i 
on  the  anterior  face  of  the  three  outer  dibits  i  7re     n^^  ?™  '"^-^'tcd 

common  extensor,.,  with  the  fibrous  frnd' fenished^to^  '"."^r  °^ 

osseous  metacarpal  muscles.  luraisiicci  to  the.ve  tendons  by  the  iuter- 

The  external  flexor  of  the  metacarpus  comports  itself  as  in  the  Pig    B„t  the  obV 


1 


TENDINOUS  AND  LIGA- 
MENTOUS APPARA- 
TUS OF  THE  POSTE- 
RIOR FACE  OF  THE 
DIGITAL  REGION  IN 
THS  OX  ;  POSTERIOR 
LIMB. 

Perforatus  tendon; 
2,  2,  Its  terminal, 
branches;  3,3,  Their 
bifurcation ;  4,  4, 
Perforans  ;  6,  6,  Su- 
perior bands  of  the 
inferior  digital  liga- 
ment attached  to  the 
first  phalan.x  ;  7,  In- 
ferior iuteriligital 
ligament;  8,  8,  Sus- 
pensory ligament  of 
the  fetlock. 
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•   the  other 

Er"5»»S^oX»SS  P^^^^^^^  «,„  four  princi„.l  digi... 

™    „M,'irr,; ss°S'of  tho  p...ho.  r«e  or (».. 

Man.  ,      ,         .,„,iMn  five  branches,  one  for  each  digit  (fig.  125,  D,  4,  &c.). 

I.  Two  exfcrnaZ  racZmJ  «We«,  °^  ^  '  ^^^^J^^^Vth^^^^^^  ^^^"^ 
founded  for  the  remaii.der  of  theu  extent.    ^-  .       p  x,  „ 

3.  A  common  extensor  of  the  digits ,  tue 

""^rrr.sr«ro~i"«e^ro?^.-    «- f  ■  :■ 

.  — to      .to„.  ««o.  o,      —  .  - 

Horse  (fig.  125,  b  8).  „f  the  deep  flexor  of  the  phalanges  (fig.  12o.  c,  b,. 

8  A  small  palmar,  a  depenaenoy  r 

11   A  Zono  flexor  oj  tiie  muinu,  u"'"  »  i    r     ;i  I 

tion  will  be  given  of  these. 

1.  P.op.  Extensor  of  ike  TMml>  an,  Inde.  ^^^^^^.^  I 

SEtEo'Sif  ..P-^t'^^S"'.t"Sr'  S  "SS  into  .«o  b».ehes,  o„o 

2.  Lonri  Simtator.    ('^'S' 'J:    „„„,-^„.   Its  cxut.-i.cc  in  IM 
TU.  .»»„  o„l,  «Ut.  E;;»,;-rS,f*/S»S»  have  acu,o„*.tcd  tW 
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A 


Fig.'  125. 


(J. 


MUSCLES  OF  THE  POEE-ARM  AND  PAW  OF  THE  DOG. 

A  Anterior  superficial  region.— 1,  Short  flexor  of  the  fore-arm  (anterior  brachial)  • 
A  Long  flexor  of  the  fore-arm  (brachial  biceps)  ;  3,  Anconeus  ;  4,  Round  pronator ; 
J),  Anterior  extensor  of  the  metacarpus  (external  radial);  6,  Its  tendon  of  inser- 
tion, destined  for  the  fourth  metacarpal  bone ;  7,  That  which  goes  to  the  third  ■ 
8  iisternal  oblique  of  the  metacarpus  (long  abductor  and  short  extensor  of  the 
tnumb) ;  9,  Common  extensor  of  the  digits ;  9',  Its  terminal  tendon  at  the  point 
where  it  divides  into  four  branches;  10,  Proper  extensor  of  the  three  external 
digits,  or  lateral  extensor  of  the  phalanges  in  the  Horse  ;  10',  Its  terminal  tendon 
at  the  commencement  of  its  trifurcation ;  11,  Proper  extensor  of  the  thumb  and 
index;  11,  Its  terminal  tendon;  12,  12,  Long  supinator;  13,  External  flexor  of 
the  metacarpus  (posterior  ulnar). 

^'nftlf  M"'"'^  '■''^r-T^'  ^""'^'1  P^'^'^'-'tor ;  2,  Short  supinator  ;  3,  Proper  extensor 
initL  7^,,''°^'°'^''''  °f        metacarpus;  5,  Superior 

extlr  nf  fl     I  f"""  °^        metacarpus;  6,  Ditti  of  the  anterior 

Internn   fl  ph=jlanges ;  7,  Proper  extensor  of  the  three  external  digits;  8, 

TonlTn.  w  I         '"■^tacai-p^s  (great  palmar);  9,  Levator  humeri ;  10,  11 
Long  and  short  flexors  of  the  fore-arm  >  > 

oftheCtSnrT^T.^'i^^^'i^  ^''"^^•^  Wonatov;  3,  Ulnar  portion 

TVr.^fn'^r     ?  '   ;  ^^^'^^  P"""*'""  °^  (lo^g  flexor  of  the  thumb)-  5 

pertorans)     7   Anterior  extensor  of  the  metacarpus;   8,  Lono-  supinator •  9 
Epicondyloid  insertion  of  the  perforatus,  perforans,  and  oSe  and  internal 
fl  xors  of   he  metacarpus;  10,  Olecranian  insertion  of  the  Xu    flexor  U 
Supercarpal  insertion  of  the  same;  12,  Terminal  tendon  of  th   internal  flexor 
^!n^o^:^:^J:^^r-^^  Coraco-radialis;  t  ^SuSr^f 

D.  Superficial  posterior  region,  and  the  special  muscles  of  the  foot  or  hand.-l,  Perfo- 
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J  •    p     (•  onrl  nn  tlic  inner  side  of  the  anteiLor 

It  is  a  very  ilelicato  ^^nd  f  .^^^^cd  witli  that  muscle,  from  the  crest 

extensor  of  the  mctacurini«,  takmg   ts  o^'M^^  f|  ^                  and  termiuatm!; 

limiting  the  farrow  ot  t'^''^^'""        ^^^^X  ' 

within  the  inferior  extremity  ot  the  Ad  u^^^^  movements  of  tl.e  bones  ot  the 

nuiselo  can  have  hut  a  very  lu-jto^  "^^^^^^^^^^  Zn.  indieates.  it  acts  in  supAation. 
fore-arm,  because  of  its  trifling  volume. 


3.  Short  Supinator  (Fig.  125.  b,  2.)  _ 
A  triangular  and  slightly  divergent  musdc  covered  by       ar^-or  e« 
:netiu  rs^and  t|- c.mmou  extens^^^^^^^^^  i,^  Unfounded  with  the 

situated  outside  the  '~  .ohit    It  terminates  above  the  anterior  face  and 

external  lateral  ligament  ot  '^fj^^^^j^",';^  ;  extremities  of  its  fleshy  fibres.  Covered  by 
the  inner  side  of  the  i''"*^^' ^i^,' e Ibovv  articulation  and  the  bone  receivmg  its 
tl>e  two  preceding  "^"f f '  ^^^d  n  CaSora,  as  the  principal  supinator ;  it  pivots 
SSus  on  thf  ^in^  so  ^0^?  the  anterior  face  of  the  first  bone  outwards. 


4.  Round  Fronator.   (Fig.  125,  b,  1 ;  o,  1 .) 


Mouna  rrouaiui .  > ■    ■  . 

situated » ...     'vv^^t:i«sl^^sJ:Ts^ « f  i 

,„ticiibre».  s„„„  P,o»«ta-.   (Fig.  125.  0,2.) 

diiecMy  from  the  ulna  to  the  radius    g         ^^J^^s.   The  two  pronators  are  antagonists 

.^r  MUSCLES  OF  THE  FORE-AEM  OE  TVITH  THOSE  OE  A^TMAI^. 

fov6-»m.  ot  Camivoi".  j.,ciibed  in  pl.oing  tie  fo'o-a™  in  «  state  ot  supination, 

.n/L"&SS£=  SotTL'nte,io,!e*,n.l,  and  p 

A.  J.)i(en'or  Region. 

«£=a.,'rso?o:d«^  ' ° 

'"^  7°        ,.  ,,<.ep,o.enc,is  not  constant,  and  .Me.  is  .P-e.™-'  in 

,  1.,  Its  t»d..  ^'^S^f^^^^f^^ 

i.dir«,  si.o.t  "."'•"•tnf  n,«.ci»; 

i",  Onnoucnt  of  the  small  digit ;  l*^' ^'^J  ^     ■„  .  ,,.  metacarpo-phal.ingcan 

;  t  ^^^^^^^ 
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4.  The  superficial  flexor  at  perforatus  has  two  planes  of  muscular  fibres.  The  super- 
ficial plane  is  destined  to  the  tendons  of  the  medius  and  annularis ;  tlie  deep  plane  to  the 
tendons  of  the  index  and  little  linger.  Those  tendons  are  fixed  into  the  secondary 
phalanges  of  tlie  above-named  digits. 

5.  The  anterior  ulnar  resembles  the  oblique  flexor  of  tlie  metacarpus  of  the  Horse. 
It  is  inserted,  above,  into  the  epitrochlea  and  the  olecranon  ;  below,  in  the  pisiform  bone. 
Its  action  is  transmitted,  by  a  fibrous  band,  from  this  bone  to  the  fifth,  metacarpal. 
It  flexes  the  hand  by  inclining  it  inwards. 


Fiff.  12(5. 


Fig.  127. 


SUPERFICIAL  MUSCLES  OP  HUMAN  FORE-jVEM. 

1,  Biceps,  with  its  tendon ;  2,  Brachialis  an- 
ticus  ;  3,  Triceps  ;  4,  Pronator  radii  teres  ; 
5,  Flexor  carpi  radialis  ;  6,  Palmaris  lon- 
gus;  7,  A  fasciculus  of  flexor  sublimis 
digitorum;  8,  Flexor  carpi  ulnaris ;  9, 
Palmar  fascia;  10,  Palmaris  brevis;  11, 
Abductor  pollicis ;  12,  Flexor  brevis  pol- 
licis ;  1,3,  Supinator  longus ;  14,  Extensor 
ossis  metacarpi,  and  extensor  primi  inter- 
nodii  pollicis. 


DEEP  LAYER  OF  SUPERFICIAL  MUSCLES  OF 

HUMAN  FORE-ARM. 
1,  Internal  lateral  ligament  of  elbow  joint ; 
2,  Anterior  ligament;  3,  Orbicular  ligament 
of  radius  ;  4,  Flexor  profundus  digitorum  ; 
6,  Flexor  longus  pollicis ;  6,  Pronator  quad- 
ratus;  7,  Adductor  pollicis;  8,  Dorsal  in- 
terosseous of  middle,  and  palmar  inter- 
osseous of  ring  finger;  9,  Dorsal  inter- 
osseous muscle  of  ring-finger,  and  palmar 
interosseous  of  little  finger. 


ti./iUH^'^-^*''^  'P<''rforam  is  resolved  into  two  fasciculi :  one,  the  internal  fnr 

ttie  little  finger,  the  annularis,  and  the  medius;  the  other  tlio  external  fn,  +1,1  f  'l 
The  three  first  tendons  are  at  first  united  to  each  othc    by  fibrous  bSs  and  ^nS'^- 
pass  through  a  sheath  formed  by  the  perforatns.  '  ^gether 

7.  The  proper  :lkxor  of  the  thumb,  represented  in  the  Dog  by  the  radial  novtinn  n 
perforans.   It  is  attached,  for  one  part,  to  tlie  upper  iln-ee-rouAl  Vlifo^t^ 

T  2 
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1        noronoul  nrocesa  of  the  ulna;  on  the 
the  radius,  the  interosseous  aponeurosis  and  he  corououl  pro  8 

other  part,  to  the  second  phalanx  ot    °  }  !  '^^^^^^^^^^  ^ith  transverse  fibres,  sita«U-d 

8.  The  square  pronator,  a  ^^^'f  r.^lT^^i^^^^^^^^^    This  muscle  in  the  Dog  is  much  more 
at  the  do(n>  and  inferior  portion  of  the  foie-arm. 
extensive  in  length.  ,  t, 

B.  External  Begion. 

The  „.™.,e.  .t  th,»  ,egi.n      four  in  n.„he„  ..o  ct  v,Mch.  the  ^ptn^or..  a.e  ...y 

rSirX''s\heti::  tfrflioVoc  thefo»^»,..o. .  .upi„.,.. 

name  iudieutes,  „„„r,fori  Kv  n  nnrtion  of  the  anterior  extensor  of  the 

2.  Th^  first  external  radial  is  '•eP'^e^^^^fj^.f. J^-oJ  part  of  the  external  border  of  the 
nietacarpus  of  animals.    1  S  ^basrof  the  second  metacarpal 

humerus,  and  terminates  at  t^.%P°f;„""!  P^'^*  °ted  b/    portion  of  the  anterior  extensor 
3  The  second  external  radial,  also  lepiesentea  oy  i 

of  the  metacarpus,  tcrminateB  at  the  ^-f^.t^.^^lrr^^rer^to^  ^ 

4.  The  >:hort  supinator,  a  muscle  bendmg  lounu  me 
essential  agent  in  supination. 

0.  Posterior  Begion. 

The  muscles  of  this  region  divisible  i^^^^,  ^^^^"^^^t'en^orom  phalanges  of  the  Horse 

1.  The  common  extensor  of  tlie  ^lf?*'«-'^^*f ^J'^il  the  fingers,  except  the  thumb 
-divided  into  four  t-dinous  W^^^  o jU  th^  , 

2  The  vroper  extensor  of  the  Little  Jingtr,  vvu        i.^p,.„i  pxtensor  of  animals, 
common  exfenfor  that  passes     t^';^^-rt?^^^^^^^  .he  metac,u-pus  of  the 

3.  The  posterior  utnar,  «0"'^f°'^,^VhP^*°er  extremity  of  the  fifth  metacarpal 

HTTh\'S»°|Hi&^^^^^^^^^ 

nf  th'p  obliaue  extensor  of  the  metacarpus.  ,  inserted  into  the  second 

"'tTtV  — elevation  te™ed  .he 
phalanx  oi  tue  luumu.    xuio  ,  ^,    •,       i  „f 

^„ato,ri;caZ  snuj-hox  ^  ^^^^^      confounded  with  the  branch  ot 

7  The  proper  extensor  of  tlie  inaex, 
the  common  extensor  passing  to  tl'js  digt  ^  nidimentary  state  in 

Tliese  two  latter  muscles,  blended  m  tue  uo^, 
the  other  animals.  j   the  antibrachial  region  by  anthropoto- 

WTTRri.ES  OF  THE  ANTEKIOB  FOOT  OK  HAND. 
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2.  Opponent  of  tJie  Thumb.    (Fig.  125,  d,,  10.) 

This  vestige  of  tJie  thick  sliort  muscle  which  bears  the  same  name  in  Man  is  situated 
beneath  and  within  the  preceding,  in  a  slightly  oblique  direction  downwards  and 
outwards.  Pale  and  almost  entirely  muscular,  it  is  attached  to  tiie  posterior  ligament 
of  the  carpus  and  the  metacarpal  bone  of  the  thumb.  Owing  to  the  conformation  of  this 
digit  in  Carnivora,  this  muscle  cannot  act  as  it  does  in  Man  in  producing  the  opposition 
of  the  tiiumb ;  it  only  draws  it  towards  the  axis  of  the  hand,  and  is  therefore  merely  an 
adductor  of  the  thumb. 


3.  Short  Flexor  of  the  Thumb.    (Fig.  125,  d,  11.) 
A  very  small  muscle,  deeper  in  colour  than  the  other  two,  and  situated  between 
them,  the  adductor  of  the  indos,  and  the  fourth  interosseous  muscle.    It  is  fixed,  by  its 
superior  extremity,  in  the  mass  of  the  posterior  carpal  ligament,  and  attached,  below,  to 
the  internal  side  of  the  first  phalanx.    It  is  a  somewhat  extensive  flexor  of  the  thumb. 


4.  Adductor  of  the  Index.    (Fig.  125,  d,  12.) 
Sijnonym.— The  adductor  of  the  thumb  in  Man. 

Elongated,  prismatic,  compressed  on  each  side,  included  between  tlie  third  and 
fourth  interosseous  muscles,  and  concealed  by  tiie  tendinous  portion  of  the  common 
flexor  of  tlie  digits,  this  muscle  is  attached,  superiorly,  to  the  posterior  carpal  ligament 
with  the  third  interosseous  muscle.  It  is  fixed,  inferiorly,  by  mcims  of  a  small  flattened 
tendon,  along  the  superior  and  internal  side  of  the  first  plialanx  of  the  index  It  ia 
regarded  as  the  adductor  of  the  thumb  in  Man  transformed  into  an  adductor  of  the  index 
m  consequence  of  the  atrophy  of  the  fifth  digit.  ' 


5.  Cutaneous  Palmar  (Palmaris  Brevi.s). 
A  thick,  hemispherical,  musculo-adipose  body,  forming  the  base  of  the  exterior 
tubercle  placed  behind  the  carpus.    It  adlieres  intimately  to  the  skin  by  its  superficial 
tace,  and  deeply  to  the  aponeurosis  covering  the  muscles  of  the  hand 


6.  Adductor  of  the  Small  Digit.    (Fig.  125,  d,  14.) 
Tliis  muscle  is  superficially  situated,  external  to.  and  behind  the  outer  metacarpal 
bone,  and  is  coniposed  of  a  thick,  conical  fleshy  body,  concave  on  its  anterior  surface 
convex  posteriorly,  and  of  a  ong,  thin,  and  flat  tendon,  which  succeeds  the  inferior 
extremity  of  the  muscular  portion. 

•win  by  the  superior  extremity  of  the  latter,  to  the  pisiform  bone;  the 

tendon  terminates  outside  the  superior  extremity  of  the  first  phalanx  of  the  small  digit 
This  muscle  separates  that  digit  from  the  axis  of  the  hand,  and  is  therefore  an 
''''  adductor,  as  its  name  would  indicate.  That  name  has  been  given 
to  It  m  Man,  because  the  hand  has  been  considered  in  a  state  of  supination  a  position  in 
which  It  IS  efi-ectively  an  adductor  in  regard  to  the  median  plane^c.f  trCdy  I  th\s 
name  has  been  preserved  here,  it  is  owing  to  a  desire  not  to  import  any  new  element  of 
confusion  mto  a  nomenclature  abeady  too  complicated.  element  or 

7.  Short  Flexor  of  the  Small  Digit.    (Fio-  125  d  13  ) 

8.  Opponent  of  the  Small  Digit.    (Fig.  125,  d,  15.) 
A  muscle  elongated  from  above  downwards  flntt.^npri  i.qF^..„      i  i.  i  •  , 
under  the  perfonms  t.ndons,  behind  tr  secOTdinW^cS'       and  behind,  situated 
slightly  downwards  and  outwards.    It  SSes  fro  ^tl^nL^""''^'^ 
carpus,  and  terminates  within  the  superior  extremitvTfh.^  ligament  of  tiie 

'  digit  by  a  small  tendon.    It  acts  as  an  TdSorb^dmil.  t  ^  ''^  ^^t^™"^' 

axis  of  the  hand.  "uucror  oy  drawing  tlie  small  digit  towards  the 
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9.  Lumhiici. 


,  •  1       .  thfiir  name  to  tha  rescmblaiico  tlioy  bear  i'>  the 
These  small  muscles,  wh.ch  o  v c  their  ^-^"^e  j,^  Caruivora.    Thoy  occupy  the 

lumbricales  or  earthworms  f^^^  ^^'''of  "ue  nerfurans  tendon,  from  which  they  have 
interval  between  the  foi.r  '''^f  ^^'^"^^^^'i^^fib  oub  digitation.  on  tlie  extensor  tendons  ot 
their  origin;  they  terminate  b^  a  small^m  ^^^^^  ^^^^^      far :  for  they  are 

the  three  external  dig.  s    J    ^/'^^  above  the  first  phalanx  of  the  digits  tor  whieh 
S^r^deSr  S letX^Sns^in^t  be  rigorously  defined  in  Camivora. 

10  Metacariml  Interosseous  Muscles.    (Fig.  125,  d,  16, 16.) 

the  posW  citpal  »,1  "termetoj^."!  1^^^^^^^^^         „f      digit  t,  ^Mch  it  <»ms- 

Eiii'tJ::?rsifacTffir^^^^^^^^^^ 

aspect  of  the  phalanges. 

B.  Muscles  of  the  Anterior  Foot  in  the  Fig. 
In  our  notes  on  the  myology  of  t^^^  "^Xtance  of  the  metacarpo-supercari,al 

,i,»Ut"riuS.rtrf«e|£^^^^^^^ 

(indexi  as  in  the  preceding  muscle  ^^^^^  ^  ^j^^  Pog,  and  whose 

^    3  Four  interosseous  metacarpal  muscles  simuc  interosseous  muscles  of  the 

terminal  digitations  join  the  P^°P?^];^^f  ^ ei^  S^^^^^^^  extremity,  but  throughout  then: 
wo  small  digits  are  not  only  divided  at  tl^e^n*-- ^^^^^       ^VrAcial  -d  e^ternaV 
^hole  length  are  observed  to  Xtr&ZL  memhmue  covering  these  muscles,  and  which 

•  S^rtesteKint^^^^^^^^^ 

C  Muscles  of  the  Anterior  Foot  in  Solipecls.  • 

InSolipedson;ytwoZu..naancUwo^.— - 

to  be  described.  .  •    ,        fi,p  rielit  and  tlie  left  of  the  perforans 

and  are  described  by  tliem  i'^'^    two  little  muscles  are  formed  of 

tbe  rudimentary  metacarpl  bone^^^  ^.^^^^^  surrounding  tbe  be 

:very  delicate  fleshy  mass  ^^l^^^^^ ''^^on  which  descends  to  the  metacarp 
:ftLmetacarpalbones,andolalongt^^^^^^^^^  ^^^^^  , 

phalangeal  articulation  ^"J^^^^^f  ^^^^he  suspensory  ligament.  Somet.m 
anterior  extensor  of  the  PI^';  f  f '  extensors  of  the  phalanges. 


of  the  fetlock. 
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D.  Muscles  of  the  Anterior  Foot  in  Ruminants. 

Thcso  animnls  have  no  muscles,  properly  speaking,  in  the  region  of  the  foot ;  in  fact, 
wo  only  find  in  them  the  supensory  ligament  of  tho  fetlock,  which  is  the  interosseous  of 
the  two  complete  digits. 


COMPARISON  OF  THE  HAND  OF  MAN  WITH  THAT  OF  ANIMALS. 

The  muscles  of  Man's  hand  are  numerous  and  well-developed,  in  consequence  of  the 
extent  and  variety  of  the  movements  of  its  various  parts.  They  are  divided  into  three 
groups :  the  external,  or  group  of  the  thenar  eminence,  induce  the  movements  of  th(3 
thumb  ;  the  internal,  or  group  of  the  hypothenar  eminence,  those  of  the  little  finger ;  and 
the  middle  group,  occupying  the  metacarpal  spaces,  comprising  the  interosseous  muscles, 
In  addition,  there  is  found  in  the  hand  a  cuticularis  muscle,  the  cutaneous  palmaris 
(palmaris  hrevis). 

The  cutaneous  palmaris  occupies  two-thirds  of  the  hypothenar  eminence;  its  fibres 
are  directed  downwards  and  inwards.  It  corrugates  the  skin  on  the  ulnar  border  of  the 
hand. 


A.  Muscles  of  the  Thenar  Eminence. 

■    These  muscles,  nearly  all  present  in  the  Dog, 
are : 

1.  The  short  adductor  of  the  thumh,  whose 
fibres,  leaving  the  lower  portion  of  the  anti- 
brachial  aponeurosis,  the  process  of  the  trape- 
zius and  the  scaphoides,  are  succeeded  by  a  ten- 
don which  is  inserted  into  the  upper  extremity 
of  the  first  phalanx  of  the  thumb. 

2.  The  op-ponent  {opponens)  of  the  thumh, 
which  passes  from  the  anterior  part  of  the  tra- 
pezium to  the  external  border,  and  near  the 
anterior  face  of  the  first  metacarpal. 

3.  The  short  flexor  of  the  thumh,  a  muscle 
a-ljoining  the  preceding,  and  which  is  resolved 
into  two  series  of  fibres — a  deep  and  a  super- 
ficial. 

4.  The  short  adductor  of  the  thumh,  a  trian- 
gular muscle,  occupying  the  outer  half  of  the 
hollow  of  the  palm.  It  is  attached  to  the  os 
magnum,  along  the  entire  length  of  the  third 
metacarpal  bone  and,  by  a  tendon,  to  the  sesa- 
moid and  supero-internal  tuberosity  of  the  first 
phalanx  of  the  thumb. 

B.  Muscles  of  the  Hypothenar  Eminence. 

These  muscles  are :  1.  The  abductor  of  the 
little  finger,  a  small  fusiform  muscular  body, 
which  is  attached,  above,  to  the  i)isiform  bone, 
and  below  to  the  supero-internal  part  of  the 
first  phalanx. 

2.  The  short  flexor  of  the  little  finger,  situ- 
ated without  the  preceding,  fixed  "in  one  part 
to  the  process  of  the  unciform  bone,  and  in  the 
other  to  the  inner  part  of  the  first  phalanx. 

3.  The  opponent  (opponens)  of  the  Utile  finger, 
a  triangular  muscle,  situated  below  the  pre- 
cedmg.  It  is  inserted  into  the  process  of  the 
unciform  bone,  then  into  the  inner  Ijorder  of 
the  fifth  metacarpal  and  the  adjacent  portion  of  its 
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MUSCLES  OF  HUMAN  HANI). 
,  Annular  ligament;  2,  2,  Origin  and  in- 
sertion of  the  abductor  pollicis  muscle  ; 
3,  Flexor  ossis  metacarpi,  or  opponens 
pollicis ;  5,  Deep  portion  of  flexor  brevis 
pollicis ;  6,  Adductor  pollicis ;  7,  7,  Lum- 
bricales  muscles  arising  from  the  deep 
flexor  tendons,  upon  which  the  figures 
are  placed  ;  8,  A  tendon  of  deep  flexor  ; 
9,  Tendon  of  flexor  longus  pollicis;  10, 
Abductor  minimi  digitii ;  11,  Flexor 
brevis  minimi  _  digitii ;  12,  Pisiform 
bone ;  13,  First  dorsal  interosseous 
muscle,  the  abductor  indicis. 

anterior  face. 


C.  Literonseous  Muscles. 

t.  b„  eight    ,  „„.  u  i.  Lu.,"i;  o^cifS?  Si:;  xr^rsiTsSo' 


me  MVBOLUB. 

„t  it.  .pcci.l  in^rtion. :  «»  «duc»  the  total  of  tato,..«o„.  muscle,  t.  ».ve.- 

»"'Ift;  be  .aaod  .;,.t  the  — ™— /^^^^^^^^ 

teic„li  7,«.ed  .o  tLe  t^^^^^^^^^^  teomtos  btaded  «tl.  the 

termmato  on  tue  extuium  di^^ 
interossei. 

Aetiole  IIL-Mttsoles  of  the  Posteeiob  Limbb. 

■    -1  .        TYinRoles  of  the  croup,  tlugn,  leg, 

These  form  four  principal  groups :  the  muscles  oi  i- 

and  foot.  ^ 

MUSCLES  OE  THE  GLUTEAL  REGION  OB  CROUP. 

the  superficial,  median,  and  deep  j/jMtews.  ^olongation  of  the  aponeu- 

They  are  covered  by  a  thick  fibrous  fascia  a  proion  ^^^^^^^ 
rosis  of  the  great  dorsal,  and  which  IB  c^oB^^^^^^  ^^p^^^i^l 

Vi  tfpr  in  the  second  position. 
Preparation.-!.  Place  the  animal  on  its  side  or,  ^^ette  ^^eurosis,  and  to 

2  Eemove  the  skin  from  this  region  in  ordei  to  ^^^^^^^   aponeurosis  to  expose 

stndy  Us  extent,  attachments  and  relations    3  Cnt  away  „f  ^^'^^'it 

the  anterior  point  of  the  midd  e  glff,"^^,Xr  muscle  the  sacro-sciatic  insertion  ot  the 
To  prepare  the  aponeurotic  portion  of  the  Mtei  ^usc'e  ^^^^^ds.  4.  Incise  the 
Ion-  vastus  must  be  detached  by  the  ^calpel  and  m^^^  ^^^^^^     ^^^^  to 

superficial  gluteus  near  its  Amoral  mseiiion  and  r^^^^^^  .^^       ^^^sele  near 

la?  bai^  tbi  external  face  of  the  middle  °^  P^^^t  ^nd  the  whole  of  its  mass^ 

Sftoral  insertions  taM^^^^^^^^^  the  deep  or  small 

1   Superficial  Gluteus.   (Kg.  129,  4.) 

Ilio-iroolianterius  externus—Leyh.)  I 

^Percivall).  muscular  portion  is  triangular   aud  mosd 

Form  and  Strudure.-^he  miscui  ^         internal,  by  an  exJ 

freciuently  divided  into  Its  constituent  fascicid 

cavition  which  deep  y  index^ts  ^^^^^  ^^^^^  directed  back! 

are  very  thick,  loosely  attached  to  eacn  '  ^  j^i^h  terminates  tho 
":rds  Ld  downwards  to  converge  ^^^1^^,^^^,^^^^  ton.u..tos  il^e  n. 

'  .  .or  the  justification  of  the  employment  of  these  ne.  denominations  note. 


page  177. 
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founded,  anteriorly,  witli  the  posterior  border  of  the  muscular  portion  of  its 
terminal  tendon;  at  its  inner  and  superior  border  it  degenerates  into 
cellular  tissue. 

Attachments. — This  muscle  has  its  fixed  insertion :  1,  On  the  internal 
aspect  of  the  gluteal  aponeurosis,  by  the  suj)erior  extremity  of  its  muscular 
fasciculi ;  ^  2,  On  the  postero-external  angle  of  the  ischium,  and  the  ischiatic 
ligament,  by  the  internal  border  of  its  aponem'otic  portion.  It  has  its 
movable  insertion,  by  means  of  its  terminal  tendon,  on  the  small  external  or 
third  trochanter  of  the  femiu". 

delations. — Outwardly,  with  the  gluteal  aponeui-osis  and  the  anterior 
portion  of  the  long  vastus.  Inwardly,  with  the  middle  gluteus ;  by  its 
anterior  border,  with  the  fascia  lata,  to  which  it  is  closely  united. 

Action. — This  muscle  has  been  justly  considered  by  Lafosse  as  an  abductor 
of  the  thigh.  Bourgelat  wrongly  regarded  it  as  an  extensor,  and  Girard 
and  Eigot  have  repeated  his  error.  Lecoq  has  proved  that  it  rather  produces 
flexion  than  extension.  (Leyh  states  that  it  is  an  extensor  and  a  rotator  of 
the  thigh  outwards.) 

2.  Middle  Gluteus.    (Fig.  129,  1.) 

Synonyms. — Ilio-trochanterius  magnus — Girard.  Gluteus  maximus — Bourgelat, 
Lafosse,  Bigot,  etc.  Gluteus  medius  of  Man.  {Gluteus  maximus— Percivall.  Superior 
portion  of  the  great  ilio-trochanterius — Leyh.) 

Volume — Situation. — This  muscle,  the  largest  of  the  glutei,  presents  a 
considerable  volume,  and  is  applied  against  the  iliac  fossa,  the  sacro-ischiatic 
ligament,  and  the  ilio  spinalis  muscle. 

Form  and  Structure. — It  is  elongated  from  before  to  behind,  wide  and 
very  thick  in  its  middle,  prolonged  forward  by  a  thin  point,  and  terminated 
behind  by  three  branches  of  insertion — two  tendinous  and  one  muscular. 
The  muscular  fasciculi  entering  into  its  composition  are  generally  very 
thick  and  more  or  less  long ;  all  converge  towards  the  posterior  insertions 
of  the  muscle. 

Attachments.— 1,  By  the  superior  or  anterior  extremities  of  the  muscular 
fasciculi,  on  the  internal  aspect  of  the  gluteal  aponeurosis,  the  aponeurosis 
of  the  common  mass,  the  superior  face  and  the  two  anterior  angles  of  the 
ilium,  the  two  sacro-iliac  ligaments,  and  a  small  portion  of  the  sacro-ischiatic 
ligament.  2,  On  the  trochanter  (major)  by  its  three  posterior  branches  • 
the  first,  or  median,  is  a  thick,  round  tendon  fixed  on  the  summit  •  the 
anterior  is  formed  by  a  second  wide,  thin,  and  flat  tendon,  which  is  inserted 
into  the  crest,  after  gliding  over  the  convexity;  the  posterior  is  a  small 
triangular  fleshy  slip,  aponeurotic  at  its  anterior  border,  by  means  of  which 
muscle  of  mIu  trochanter.   This  slip  corresponds  to  the  pyramidal 

Belations.—GoYerecl  hy  the  gluteal  aponeurosis  and  the  superficial  gluteal 
muscle.  It  covers  the  i  io-spinalis,  which  receives  its  anterior  point;  the 
iliac  fossa,  the  small  gluteal,  the  ilio-sacral,  and  sacro-ischiatic  ligaments  the 

'  We  have  been  frequently  able  to  convince  onr^iolvpa  ti,„i.  ^        r  , 
the  superficial  gluteus  pW  direct  from  Eil  oj  the  sncL?  sp?ne  ' 
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SUPEBEICIAL  MUSCLES  OF  THE  CEOUP  A^'B  THIGH.  ^ 

.  9   Antpviol-  sninous  process  ot  ilium,  o, 
1,  Mkldle  gluteus,  or  gluteus  "^-i"  v5i^^    4,  S^^^^  "'^  S^"^^"^ 

'Muscle  of  the  fascia  lata,  or  t^-^.  T'?S'n^  ,  *^  ^  1  6,  Patella,  ^vith  insertion 
externus;  *,  Great  trochanter  ot  i""'^^  '  ^' Lvoy'^oi-  and,  9,  lateral  coccy- 
of  rectus;     ^ong  -st..  o.  aM^^^^  ,,f,Hor 

roriior:?-t'g  vStusT  'i  Fas^a  of  the  thigh;  U,  Vastus  e.ternus. 


3.  Deep  Gluteal.    (Kg-  131,  5.) 


/~i  ■     ^    Pliitous  medius — Bourcielat.  Glu- 
Synonyms^-irocl^^ius  V-^-^^^^rard^^^^      anthropotomistk.  iGM^ 
tens  minimus— ia/osse  and  Jar/ot.    xn^  h 

infernus—Percivall.')  j-i,f^vol  miisclej 

coxo  femoral  articiilatiou.  composed  of  voluminous  muscular  an 

Structure  and  Attachments.— it  is  compostu 
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tendinous  fasciculi,  which  arise  from  the  neck  of  tho  ilium  and  the  supra- 
cotjloid  ridge,  to  bo  directed  outwards  and  backwards,  and  terminate  ^vithin 
the  convexity  of  the  trocbanter. 

Belations. — Its  upper  face  responds  to  tho  middle  gluteus  ;  the  inferior 
covers  the  coxo-femoral  articulation,  and  strongly  adheres  to  the  fibrous 
capsule  of  that  joint ;  this  face  is  also  separated  from  the  anterior  gracilis 
(ilio-femoralis)  of  tlie  thigh  and  the  origin  of  the  anterior  rectus  (rectus 
femoris),  by  a  very  strong  fibrous  layer,  which  extends  from  the  external 
border  of  the  ilium  to  the  base  of  the  trochanter.  Its  posterior  border  is  in 
relation  with  the  anterior  gemellus  of  the  pelvis. 

Action. — It  is  the  special  abductor  of  the  thigh,  and  is  also  an 
accessory  rotator  of  the  femur  inwards.  (Leyh  says  it  is  a  congener  of  the 
preceding  muscle,  and  therefore  an  extensor  of  the  thigh.  It  may  also 
maintain  the  cajjsular  ligament  tense.) 

DIFFEEENTIAL  CHARACTERS  OF  THE  MTJSCLES  OF  THE  GLUTEAL  REGION  IN  OTHER  THAN 

SOLIPED  ANIMALS. 

In  Ruminants  and  the  Fig,  the  ghiteal  muscles  much  resemble,  though  they  sensibly 
differ  from,  those  of  Solipeds.  In  fact,  the  superficial  gluteus  and  the  long  vastus  form 
but  one  and  the  same  muscle ;  the  middle  gluteus,  thinner  than  in  the  Horse,  is  not  so 
much  prolonged  in  front  on  the  ilio-spiualis ;  and,  on  the  contrary,  the  deep  gluteus, 
more  developed  than  in  the  Horse,  is  easily  divided  into  two  portions,  which  Rigot  has 
designated  as  two  distinct  gluteals. 

In  Curnivora,  the  superficial  gluteus  is  voluminous;  it  proceeds  from  the  sacrum, 
and  terminates  by  an  aponeurosis  below  and  behind  the  trochanter.  This  aponeurosis 
receives,  in  front,  a  small  muscular  band  which  arises  by  tendinous  fibres  from  the 
surface  of  the  middle  gluteus,  near  the  external  angle  of  the  ilium,  and  which  resembles 
the  external  branch  of  the  superficial  gluteus  of  the  Horse.  In  these  animals,  also,  the 
middle  gluteus  does  not  extend  beyond  the  lumbar  border  of  the  ilium  in  front,  and 
terminates  behind  by  a  single  branch. 

COMPARISON  OF  THE  GLUTEAL  MUSCLES  OF  MAN  WITH  THOSE  OP  ANIMALS. 

The  gluteal  muscles  are  distinguished,  in  regard  to  their  volume,  into  great,  medium, 
and  small  (see  note,  p.  177). 

The  great  gluteus  {gluteus  maximus')  corresponds  to  the  superficial  gluteal  of  animals. 
The  medium  gluteus  {gluteus  medius)  to  the  middle  gluteus  of  Solipeds. 
The  small  gluteus  {gluteus  minimus')  to  the  deep  gluteus. 

The  medium  gluteus  does  not  extend  beyond  the  crest  of  the  ilium  in  front  (see 
Figs.  13,S,  134). 

With  regard  to  the  great  gluteus,  it  is  inserted  inwardly  into  the  sacrum  and  the 
coccyx ;  below,  into  the  external  bifurcation  of  the  linea  aspera,  from  the  trochanter  to 
the  middle  thii-d  of  the  femur. 

MUSCLES  OF  THE  THIGH. 

These  have  been  divided  into  three  secondary  regions,  which  are :  the 
anterior  crural  (ov  femoral)  or  patellar,  the  posterior  crural  {px  femoral),  and  the 
internal  crural  (or  femoral)  region. 

A.  Anterior  Crural  or  Femoral  Region. 
This  region  comprises  three  muscles  situated  in  front  of  the  femur :  the 
muscle  of  the  fascia  lata,  the  crural  triceps,  and  the  anterior  gracilis  of  the 
thigh. 

Preparation.—!.  Place  the  subject  in  the  first  position.  2.  Study  the  fascia  lata 
muscle  immediately  after  removing  the  skin  from  this  region.  3.  Take  away  this 
muscle  and  the  superficial  gluteus,  the  long  vastus,  the  semitendinosis  and  semimcm- 
branosis,  the  two  adductors  of  the  leg,  the  pectineus,  and  the  two  adductors  of  the  tlii<vh 
to  expose  the  three  portions  of  the  ti  iccpg.  Separate  those  three  muscular  divisions  from 
one  another,  commencing  above  where  they  arc  scarcely  adherent.  Dissect  tho  anterior 
gracilis  at  the  same  time. 
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1  Muscle  of  the  Fascia  Lata.  (Fig.  129,  3.) 
.,„o,.,,ns.-Ilio-aponeu.oticus_G^mrd.    ^Tensor  .agin^Feroi.aU.    UcUo  rot.- 

Forr.-Situaiion.^K  flat  and  triangular  muscle,  situated  xn  front  of  tbe 

superficial  gluteus,  and  ^^^^'^.V^^n^mSes  flabelliform  muscular 

StrmiuTe—Attaclm.cnts.--lt   «o"^P"^'^^-    ^'        attached  superiorly,  to 
portion  covered  on  its  Jaces^^y^tend^^^^^  ^^e^^^^  atta^hod,^^  p  y 

tlie  external  a,ngle  of  the  i^^^^"^'  ^'.^  m^^^^^ar  portion,  and  soon  divided 
continuous  with  the  inferior  border  of  ^^^^  JJ^JJ^^^'^P^^^^.  Tlie  latter  is 

into  two  superposed  l^-^' J7J^^fe^^^^^^^ 

insinuated  between  the  J«'f  J'^^^^^^^'^^Jfj,"  the  external  border  of 
tendon  of  the  superficial  gluteus,  '^'^'^  ^^^^.^^''J^^^^^^^  two  layers,  is  spread 
the  femur.  The  first  which  also  ^PP^^^^^f  ™iaed  with  the  gluteal 
outwardly  over  the  lo^g  ^^^^^^'/.^  intrLl  cW  muscles,  to  become 
^aponeurosis  ;  and  inwardly,  ^^^^l^^^T.^^'^'^it  is  prolonged  to  the  patella, 
ied  to  the  femoral  IV^l^:^^^^^:^,^  Ion.,  to  join  the  terminal 

t^^^^  ^^r^  the  external  vastus, 

its  own  terminal  aponeurosis.  ^^^t,  in  addition  to 

(In  speaking  of  the  uses  of  ^li^^^^Jf '  the  leg  through  its  action 

its  being  a  flexor  of  the  tl"^^        ^^J^^^^^^^^^  t  Lb  while  the  animal  is 


2.  Crural  Triceps} 
An  — o.,s  muscle  lying  agamst  the  -l^Z't^^^^:^"^'^"^ 
fem^u-,  composed  of  ^'^-^ J'^^l2^:tZ%ul^:7.  Sescribed 
:f  4;t,*Lf-S  -tC'and  the 

slightly  Oblique  forwards  and  downwa^^^  ^^^^^.^^  tus 

^I?'om-^^«'-^*c'«'-«--f  flattened'  tendinous  branches ; 

offers,  at  its  superior  extremity  '^"^^t Z.crA.v  fibres  lying  close  to  each 

enveloped  by  a  vast  aponeurotic  cone  y,r^r.c\^o.  from  the 
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cavity.  It  terminates,  by  its  inferior  extremity,  on  tlie  anterior  face  of  the 
patella. 

Belations. — Externally,  internally,  and  posteriorly,  with  the  two  other 
portions  of  the  triceps  ;  anterioz-ly,  with  the  muscle  of  the  fascia  lata.  Its 
superior  extremity,  included  between  the  iliacus  and  the  deep  gluteus,  is 
separated  from  the  coxo-femoral  capsule  by  a  little  adipose  cushion  which  is 
insinuated  between  its  two  branches. 

Action. — An  extensor  of  the  leg  and  flexor  of  the  thigh. 

B.  _  External  Vastus  (Fig.  129,  A).— Form— Extent—Situation.— This 
is  a  thick  and  wide  muscular  mass,  flattened  on  each  side,  extending  from 
the  superior  extremity  of  the  femur  to  the  patella,  and  situated  to  the 
outer  side  of  the  anterior  rectus. 

Structure  and  Attachments. — The  fasciculi  composing  this  muscle  are 
intermixed  with  strong  aponeurotic  layers,  and  originate  from  the  whole 
outer  surface  of  the  femur  and  the  external  half  of  its  anterior  face;  they 
are  directed  forwards  and  downwards,  to  terminate  either  on  the  anterior 
rectus,  or  on  the  superior  face  and  external  side  of  the  patella. 

Belations.— Ontwavdly,  with  the  fascia  lata  and  superficial  gluteus; 
inwardly,  with  the  anterior  rectus  and  the  vastus  internus,  which  is  inti- 
mately confounded  with  it  except  towards  the  superior  extremity  of  the 
femur,  where  the  two  muscles  are  distinctly  separate;  behind,  with  the 
femur  and  the  long  vastus. 

Action. — It  is  an  extensor  of  the  leg. 

C.  Vastus  Internus  (Figs.  131,  7°;  137,  17).— This  muscle  is  not  very 
distinct  from  the  preceding  for  the  greater  part  of  its  extent,  and  forms  with 
it  a  deep  and  wide  channel,  in  which  the  anterior  rectus  is  lodged.  It  is  a 
repetition  of  the  vastus  externus  in  so  far  as  its  form,  structure,  extent, 
attachments,  and  action  are  concerned;  but  it  possesses  the  following 
peculiarities :  ° 

The  fibres  entering  into  its  composition  arise  from  the  whole  internal 
face  and  the  inner  half  of  the  anterior  face  of  the  femur,  and  go  to  be 
inserted  some  on  the  aponeurosis  of  the  rectus,  others  on  the  internal 
pateUar  ligament  the  corresponding  side  of  the  patella,  and  on  the  superior 
lace  of  the  same  bone,  m  common  with  the  vastus  externus. 

Belations.— By  its  external  face,  it  responds  to  the  latter  muscle  and 
the  rectus;  by  Its  internal  face,  to  the  internal  crural  aponeurosis,  the  long 

^IT  T/  .      h^v!*x^'l'^''"''P^''*^^^^^^  ^^'1  lo^g  branch  of  the 

great  adductor  of  the  thigh. 

3.  Anterior  Gracilis.    (Figs.  90, 11;  131,  6.) 

Synonyms.— Gmcilis  antenus— Itiqot.  Ilio-femoral  p-rfloilio  n,-^r,^^  rn  , 
cruralis—Fercivall.)  lemorai  gracilis— Girard.    (Crureus  vel 

f.rr.tT''^}-  ^^1^7.^"^"^;  ^it^ated     front  of  the  capsule  of  the  coxo- 

?nrr;n.I  K      ^.1,^^°^^''?'  fasciculus  that  strengthens  the 

anterior  portion  of  this  membranous  ligament 

AUachments.-It  originates  from  the  ilium,  very  near,  and  to  the  outside 
i  l  \       1  ?  ^'""^'^  ""^^^^  ;     afterwards  insinuates  itself 

Belations^This  muscle  is  included  between  the  three  portions  of  the 
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•     /     ^.nrlor  tensed  the  capsular  ligament 
Action.-lt  appears  to  raise  (or  render  tense; 

during  flexion  of  the  femur. 

B  Posterior  Crural  Begion. 

f ThcsrirShmiy  arraBgcmcutB  l>«'"g.,'^'^^'I  ^  Stor  of  the  thigh,  and 
banner    1  Make  a  transverse  ^^^"f  as  to  expoBC  the  ^vhole  of  the 

turn  back  the  two  portions  ^  t^«/'tnll^  dl  eftedym       semitendinoBus  and  the 
SimembranoBUB,  wMch  is  %\-^Zmo  ,t^^^^^  '^^-'^^  " 

Lcat  adductor  of  the  tlugh.  2.  A^^tTairsected  by  circumscribing  as  caret  ully  ah 
^Bd  Bemitendinosns,  the  la^teiys  to  be  d^ssectea    y  ^^^^^      ^  ^  l  y 

Bubjaceut  organs.  _  r-x 

1.  Long  Vastus.    (Fig.  129, 

n-  n.^     The  biceps  femoris  and  part  of  the 

gluteus  maximus  ot  man.  v-^" 

ischio-tihialis—Leyli.)  rniiRolp    offers  an  enor- 

„„„s  volume,  a8  .ts  ^-'IJ^tf  a  cirve  with  Its  ccica-nty  tewaris,  u 
the  glutei  mUBoles,  and  """""f,  '  „™rior  extremity  of  the  leg. 
erienda  from  the  Baeial  Bpme  '<>  jwo  prismatic  portioM  perfeetly  , 

'^Form  a«d  S'«'T--foVL'S?y  S  lol^  oF  their  extent,  lymg  side  by  , 
"l^rig^edt--^  „f       t»o,  is  very  wide  at 

i-r  -y 

-  Sed-ly  tL%S 

inveisj'       1"        ittuscular  fibres  are  F""J      whioh  cives  the  muscle  a 
,v,de  7  "„„itmliual  aponeurotic  laye  ,wh.oh  giv« 

extremities,  to  a  long  ^  ^^^^  terminate,  inferiorly,  m  a  stion„  p 

''Tl°tTthatV  the  faioia  lata.     .  Us  superior  extremity,  fcom 

the  sacral  ^^-'".^'^J'^rl^Zl  Siherosity.    It  termmaf 
^^^^^^^^^^^^^ 

^Tm  tlttfeS—y  and  tuberosity  of  the 

SrLtL  the  tibial  crest. 
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Belations. — The  gluteal  aponeurosis  is  prolonged  over  the  external 
surface  of  the  long  vastus,  becomes  increased  in  thickness,  and  is  more  or  loss 
elastic ;  it  strongly  adheres  to  this  muscle,  and  superiorly  gives  attachment 
to  a  great  number  of  its  muscular  fasciculi,  Inwards,  the  long  vastus 
responds :  To  the  aponeiirosis  of  the  superficial  gluteus,  which  separates  it, 
for  the  most  part,  from  the  principal  gluteus  and  the  trochanter  ;  to  thedeei^ 
layer  of  the  fascia  lata,  which  isolates  it  from  the  external  vastus ;  to  the 
anterior  face  of  the  patella,  over  which  it  glides  by  means  of  a  small 
synovial  bursa,  before  becoming  inserted ;  to  the  external  muscles  of  the 
leg ;  to  the  sciatic  nerves ;  to  the  great  adductor  of  the  thigh,  and  to  the 
semimembranosus.  Inferiorly,  the  semitendinosus  is  related  to  its  internal 
face,  and  more  superiorly,  it  is  in  contact  with  the  posterior  border  of  this 
muscle,  whose  sacro-ischiatic  insertions  it  covers  by  its  upper  extremity. 

Action. — The  two  portions  of  the  long  vastus  do  not  act  in  the  same 
manner,  and  in  this  respect  they  are  essentially  distinct.  The  principal 
division,  pulling  the  patella  outwards  and  the  femur  backwards,  is  an 
abductor  of  the  entire  limb,  and  an  extensor  of  the  thigh ;  while  the  posterior 
portion  merely  det  jrmines  the  flexion  of  the  leg  and  the  tension  of  the  tibial 
aponeurosis.' 

If  the  leg  be  the  fixed  point,  this  muscle,  in  contracting,  causes  the 
pelvis  to  swing  on  the  head  of  the  femur,  and  in  this  way  it  plays  an 
important  part  in  rearing. 

2.  Semitendinosus.    (Figs.  129,  10 ;  130,  14.) 

&'2/«o?i7/7«s.— Ischio-libialis  raedius  or  posticus— Girard.  (Posterior  sacro-ischio- 
libialis—Leyh.  Percivall  describes  this  and  the  next  muscle  by  the  name  of  adductor 
tibialis.') 

Situation — Extent — Direction. — This  muscle  is  situated  behind  the  pre- 
ceding, and,  like  it,  extends  from  the  sacral  spine  to  the  leg,  describing'  a 
curve  whose  convexity  is  posterior.  ° 

Volume — Form— Structure. — Less  considerable  than  the  long  vastus,  it 
is  elongated  from  above  to  below,  bifid  at  its  superior  extremity,  thick  and 
prismatic,  but  nevertheless  compressed  on  both  sides.  Its  muscular  fibres 
are  of  a  pale-red  colour,  are  parallel  to  each  other,  and  follow  the  general 
direction  of  the  muscle  ;  they  terminate,  inferiorly,  on  au  aponem-osis  and  on 
a  flattened  tendon. 

_  Attaclments.— This  muscle  arises,  above,  by  one  of  its  branches  from  the 
sacral  spme  and  the  sacro-ischiatic  ligament,  in  common  with  the  long  vastus  • 
by  the  other  branch,  which  is  the  shortest,  from  the  ischiatic  tuberosity' 
Its  inferior  aponeurosis  is  confounded  with  that  of  the  tibia  •  the  tendon 
glides  over  the  internal  surface  of  the  tibia,  and  is  inserted  into  its  anterior 
crest. 

Belations —ItH  sacro-ischiatic  branch  is  covered  by  the  gluteal  aponeurosis 
and  covers  the  long  vastus.  For  the  remainder  of  its  extent,  it  responds  • 
posteriorly,  to  that  aponeurosis ;  anteriorly,  to  the  sciatic  nerves  :  externally' 
to  the  long  vastus  and  gastrocnemius;  internally,  to  the  semimembranosus 
and  the  long  adductor  of  the  thigh. 

Action.— It  is  a  flexor  of  the  leg,  and  tensor  of  the  tibial  aponeurosis, 
'  If  it  were  wislied  to  establish  a  comparison  between  the  nature  of  the  action  of  fhn 
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active  agents  in  rearing. 

3.  S<!».i.««!»««"'-   (Figs.  129,  10  1  130, 

wHch  all  terminate,  below  on  the  tendon  coccygeal  muscles, 

outwaris,  with  tie  ''.^X  „f  tto  A^^^^  «  l"""""'^ 


0  Crural  Begion. 

foi-med  ana  designated  tbe  deep  p 

, •       ,  Place  llie  so*"'  "      "'"'i    KV  flbtooVlayet  covering  theffl. 
Prevaraluin.—l-  I  Iftce       "      ^  removing  the  sliglit  ntrows '"•>       „  ^  expose, 

rto  muMles  of  the  '»P<«''™' '"J'V  JL  interior  porieles  of  fte  "'■""  ""V.t.h  Uie  iS 
rinte,n.lor»..WP""e«»''X^^   of  lUe  'Yf^Vt    seX"  t^e 
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cfivitj,  at  the  entrance  to  tlie  pelvis ;  afterwards,  inside  the  thigh  ;  it  is 
oblique  from  above  to  below,  behind  to  before,  and  within  to  without. 

Sfructiire. — It  is  formed  of  iiarallel  muscular  fibres,  and  terminates, 
inforiorly,  by  an  aj^oueurosis  which  is  confounded  with  that  of  the  short 
adductor. 

Attachment. — It  originates,  superiorly,  from  the  inferior  face  of  the  iliac 
fascia  near  the  tendon  of  the  psoas  parvus,  and  is  inserted,  by  means  of  its 
terminal  aponeurosis,  not  on  the  supero-internal  tuberosity  of  the  tibia, 
but  on  the  internal  patellar  ligament,  in  common  with  the  short  adductor. 

Belafions. — It  is  covered  by  the  crural  aponeurosis  and  Poupart's  liga- 
ment, and  covers  the  iliacus,  psoas  magmis,  the  anterior  femoral  nerve,  and 
the  internal  vastus.  Superiorly,  its  inner  border  forms  the  limit,  with  the 
pectineus  and  the  anterior  border  of  the  short  adductor,  to  a  triangular  space 
occupied  by  the  crural  vessels ;  below  this  space  the  two  adductors  of  the 
leg  are  closely  adherent  to  each  other. 

Action. — It  adducts  the  leg,  and  flexes  the  femur. 


2.  Short  Adductor  of  the  Leg.    (Fig.  130,  9.) 
%non;/ms.— Subpubio-tibialis  —Girard.  (  Gracilis— Percivall.  Pubio-tibialis—Leyh.) 

Form^Situation— Direction. — A  large  quadrilateral  muscle,  thin  at  its 
borders,  situated  inside  the  thigh  in  an  oblique  direction  downwards  and 
outwards.    It  forms  the  base  of  what  is  called  the  flat  of  the  thigh. 

Structure. — Formed  of  parallel  muscular  fibres,  wliich  extend  from  its 
superior  to  its  inferior  border,  this  muscle  is  tendinous  at  its  origin,  is 
covered  by  an  albugineous  layer,  and  terminates  inferiorly  in  a  wide 
aponeurosis. 

Attachments.— It  originates,  by  the  whole  extent  of  its  superior  border 
from  the  ischio-pubic  symphysis,  and  is  confounded  with  the  muscle  of  the 
opposite  side— origin.  Its  terminal  aponeurosis,  united  with  that  of  the 
long  adductor,  is  inserted  on  the  internal  patellar  ligament  and  the  internal 
face  of  the  tibia  -  movable  insertion;  posteriorly,  it  is  confounded  with  the 
aponeui-osis  of  the  semitendinosus,  and  with  it  forms  the  tibial  aponeurosis 
enveloping  the  tibial  muscles. 

Belations.—lts  superficial  face  is  covered  by  a  cellulo-fibrous  layer  and 
by  the  saphena  vessels  and  nerves.  It  covers,  by  its  deep  face,  the  pectineus 
the  adductors  of  the  thigh,  the  semimembranosus  and  semitendinosus  and 
the  internal  femoro-tibial  ligament.  It  is  traversed  at  its  origin  '  and 
altogether  m  front,  by  a  very  large  venous  branch.  ' 

Action.— An  adductor  of  the  limb  and  a  tensor  of  the  tibial  anoneu- 
rosis.  ^ 

3.  Pectineus.    (Fig.  130,  11.) 

S2/no«2/ffl«  — Superpubio-femoralis-G/rarfZ.  Its  anterior  branch  rorresDonds  tn  tl.P 
pectineus,  and  -the  posterior  to  the  middle  adductor  in  Man.    (AlZ  i^lTo^mlars 

Situation— Direction— Fm-m.—Sitntited.   beneath  the  preceding    in  m 
oblique  direction  downwards,  forwards,  and  outwards,  this  muscle  fs  conoid 
thick,  and  bifid  at  its  superior  extremity,  contracted  at  its  inferior  extrcmitv' 

structure  and  Attachments.— lis.  fasciculi  arise  either  from  the  anterior 
border  aiKl  inferior  surface  of  the  pubis,  or  from  the  surface  of  the  nubio 
^moral  ligament,  whicli  passes  between  its  two  brandies— /i;tx>c/  insertion 
ihey  are  enveloped,  at  their  inferior  extremity,  by  a  tendinous  cone,  which 

u 
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is  attached,  on  the  inner  aspect  of  the  femnv,  to  tlio  imprints  surrounding 
tlio  nutrient  foramen — imvahla  iriHcrfinn. 

Action.— pcctineus  is  an  udduotor  and  flexor  of  the  tlngli,  and  also 

rotates  it  inwardly. 

Fig.  130. 


MUSCLES  OP  THE  SaBI.DMBATl,  PATELLAR,  ANO  IKTEUNAL  CRURAL  REGI0>S. 

1  Psoas  ma<^nus;  1',  Its  terminal  tendon;  2,  Psoas  parvus;  3,  Iliacus ;  4  Its  small 
'  intend  m  t  on    5,  Muscle  of  the  fascia  lata ;  6,  Rectus  of  the  th.gh  ;  ,  Vastus 
mteinai  Poi"""  '  ,       [•  ^1^^  jeo-:  9,  Short  adductor  of  the  leg;  U,  Pecti- 

L^^dS  of  Jho  thigh;  12',  Small  adductor  of  the  tl^l. ;  13, 
S  mim  mbraaosus;  14,  Semitendinosus -A,   Port.on  o      -  'l-^.f-"';;^,' " 
Portion  of  the  laver  reHected  from  the  aponeurosis  of  the  abdom  n.il  grea 
rblique,  formmg  Poupart's  ligament;  C,  Pubic  tendon  of  the  abdom.nal  muscle., 
D,  Origin  of  the  pubio-feraoral  ligament. 
Ee^aiions -Inwards,  with  tho  short  adductor  of  the  leg;  o"t^yards  =vml 

the  external  obturator. 
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Aciion. — This  muscle  is  an  adductor  and  flexor  of  tlie  thigh,  and  more 
particularly  a  rotator  inwards  of  the  same  ray. 


A.  Small  Adductor  of  ilie  Thigh.    (Figs.  130,  12  ;  137,  14.) 

Si/uom/ms. — Tho  anterior  portion  of  the  biceps  femoralis  of  Bourgelaf,  and  of  tlie 
subpiibio-femoralis  of  Gimrd}  (MvhUe  pubio-femoralis  of  I.oyh.  A  portion  of  tlie 
addiictores  femoris  of  Percivall,  and  which  he  has  named  the  adductor  brev.'s.) 

Situation — Direction. — This  muscle  is  situated  beneath  the  short  ad- 
ductor of  the  leg,  between  the  pectineus  and  the  great  adductor  of  the  thigh, 
in  an  oblique  direction  downwards  and  outwards. 

Form — Structure. — It  is  flat  from  before  backwards,  thick  and  narrow  at 
its  ui^per  extremity,  thin  and  wide  inferiorly.  Its  muscular  fibres  are  of  a 
pale-red  coloiu",  nearly  parallel  to  each  other,  and  sometimes  very  indistinct 
— superficially,  at  least — from  those  belonging  to  the  great  adductor  ;  infe- 
riorly, they  become  aponeurotic. 

Attachments. — Above,  to  the  inferior  face  of  the  -piihis— origin  ;  below 
to  the  roughened  quadrilateral  surface  on  the  posterior  aspect  of  the  femur' 
in  common  with  the  short  branch  of  the  great  adductor — termination.  ' 

Belaiions. — Inwards,  with  the  short  adductor  of  tlie  leg ;  outwards,  with 
the  obturator  externus :  in  front,  with  the  pectineus ;  behind,  with  the  great 
adductor  of  the  thigh. 


5.  Gr-eat  Adductor  of  the  Thigh.    (Figs.  130,  12.) 

,Sj/no)i?/ms.— Posterior  portion  of  the  biceps  femoralis  of  Bour"-elat  and  of  the  sub 
pubio-femoralis  of  Girard.   (The  adductor  loncjus,  of  Percivall.    Posterior  puhio-femoralis 
— Leyh.)  •' 

Situation— Direction.— "The   great   adductor    is    situated   beneath  the 
preceding  muscle,  between  the  small  adductor  and  the  semimembranosus 
proceeding  obliquely  downwards  and  outwards.  ' 

Form— Structure.— li  is  a  long,  thick,  prismatic  muscle,  depressed  from 
before  to  behind,  terminating,  inferiorly,  by  two  branches  of  unequal  length 
and  almost  entirely  composed  of  parallel  muscular  fibres,  which  are  generally 
distinguished  from  the  fasciculi  of  the  small  adductor  by  their  deener 

coif  "IT  " 


Attachments  — khoye,  to  the  lower  face  of  the  ischium  and  to  the  single 
tendinous  band  which  attaches  the  two  muscles  of  the  flat  of  the  thi-^h  to 
the  pelvic  symphysis-o,%m.  Below:  1,  By  its  external  branch'' the 
thickest  and  shortest,  to  the  quadrilateral  scabrous  surface  on  the  posterio? 
face  of  the  femur,  outside  the  small  adductor;  2,  By  its  interna  brnnX 
the  longest  and  thinnest,  to  the  supero-interna'l  condyle  o  tL  fimr  i 
-r:Lt' ^'^^  semimembranosus  and  the  internal  fJmoro-tibial  l^a'nen" 

iieZatioris.-Inwaras,  with  the  short  adductor  of  the  leg;  behind  with 
the  semimembranosus;  in  front,  with  the  small  adductof  the  external 
obtm-ator  and  the  inferior  extremity  of  the  square  crm'i  muscle  Bs 
external  border,  thinner  than  the  internal,  pal-tly  covers   the  supeiS 

the  thigh,  by  ^vhich  Bichat  has  dei^'4  rtC™„rd'^n^      K-'oat  adductors  of 

extremity  of  Mnn.   Wo  have  thought  it  o  u  Ity  in  t  i s  St^^^^  Tfo  f  "A 

given  us  by  several  German  authors.  '  ^stance,  to  follow  tho  oxamplo 
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I  .         ,.„fr.rl  from  the  sciatic  ucvves  and 

outwards  of  tlio  femoral  ray,.  ,oiin^ 
Q  Square  Crural.    (Figs.  90,  U ;  131,  10.) 

/,moWs  of  Man.)  GU„n ted  on  the  posterior  face 

Si^na^io.-I)i-o*ion-I'om-^^^^^^^^^  ^     J,  oblique 

of  the  femur,  between  gJ-*;J:l^:t/Su^^^^^  is  a  small  band  flattened 
iri:jt  r th»  Sirs  parallel  muscular  fibres,  shghtly  tend. 

the  ischiatic  tubcrosity-a5-*i/t« ;  te^  the  ti-ochanter. 

on  tbe  posterior  face  o^/^.^/XCs^S^x  faco  of  the  femur  and  external 
BeMions.-ln  front  with        P"^*^^^*;^;       t  adductor  of  the  tlngh. 
obtiu-ator.    Behind,  and  inwardly,  f  -o,.  gemellus  of  the  pelvis. 

Ou  wards,  with  the  sciatic  ^/^^^.^^t^fo  tie  femur.    In  oui-  opinion, 
^"'^c.-o«.-It  is  an  f:XnTl:^^S^^loV^^^^  this  bone  either  inwards 
its  mode  of  attachment  will  not  poimit 
or  outwards-at  least  mSolipeds. 

7  External  Olturator.   (Fig.  90,  13.) 

.e.»e*™^^^^^  ^^^^^ 

aattLa  on  both  f =\';™XiTaW  h^^^^^^  P""! 
rL'"*"ro:'~^^^^  a„«.  coined  to  c,„.c.a„d 

^toctaite.— 1-  -l-.o        luiei         .    -^^^ji^^a    insertion:   2.  To  tJi^ 

the  internal  ^J//,t   nal  S^^^  these  fasciculi-,u.^Wj 

ti-ochanterian  fossa,  by  tlie  cxioiui.  j 

,-nscr<io«.  .  .       .g   (joTered  by  the   pectineus,  the  twj 

Belations.-ltB  inferior  ^      ^^.,^.^1;  the  superior  covers  th 

adductors  of  the  ^^'f '  ^V^^JoTto  tlSTntei-nal  obtm-ator.  ! 

8.  Internal  Obturator.   (Figs.  90  ;  131.) 
Synonym.-^^M^^^'-''  in  the  pelvic  cavity,  above  the  oval 

foramen,  and  is,  consequently,  «1  f  ^'\Yf_%^,ri,,cd  of  two  portions.    One  is 
?or«USirMcinre--^/<«c/»«e"f  ;r  .Ir  inous  divergent  muscular  fascicnh, 
vex-y  Sr  n,  and  composed  of  f  gl;«y /^^J^^^^^^^  1 ;  Sirected  outwards,  aiid 
which  arise  from  around  n'^/  ^^i^.^Xi- portiou.    The  latter,  elonffited 
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of  tlie  sacrum  to  tlie  inferior  extremity  of  the  femur,  following  tlie  direction 
of  the  ischiatic  border  of  the  ilium,  into  which  it  is  inserted.  The  tendon 
to  which  it  owes  its  i^enniform  shape  is  inflected  outwards,  behind  the  supra- 
cotyloid  crest  or  sciatic  ridge,  joins  the  gemelli,  and  terminates  in  the 
bottom  of  the  trochanterian  fossa.  ^  . 

Belations. — In  its  intrapelvic  portion,  this  muscle  responds :  outwards 

Fig.  131. 


COCCYGEAL  AUD  DEEP  JIUSCLES  SDRROUNDING  THE  COXO-EEMORAL  ARTICULATIOX. 
1,  Superior  sacro-coccygeus  ;  2,  Lcateral  sacro-coccygeus  ;  3,  Inferior  sacro-coccygeus  ; 
4,  Ischio-coccygeus ;  5,  Small  gluteus;  6,  Anterior  gracilis;' 7,  Tendon  of  the 
internal  obturator;  8,  8,  Gemelli  of  the  pelvis;  9,  Accessory  fiiscicnlus  of  the. 
gemelli;  10,  Quadratus  cruralis;  11,  Sacro^sciatic  ligament;  12,  Great  sciatic 
notch;  13,  Superior  ilio-saeral  ligament;  14,  Inferior  ilio-sacral  ligament. 

and  downwards,  to  the  ilium,  pubis,  ischium,  and  external  obturator ;  inwards 
and  upwards,  to  the  peritoneum,  important  vessels  and  nerves,  and  to  a 
fibrous  lamina  that  separates  it  from  the  bladder.  In  its  extra-pelvic 
portion^  it  IS  m  relation  with :  behind,  the  middle  gluteal  muscle  and  the 
sciatic  nerves ;  in  front,  with  the  gemelli.  A  synovial  sheath  facilitates  the 
gliding  of  its  tendon  m  the  groove  in  which  it  turns. 

_  Act{o7i —It  is  a  rotator  of  the  thigh  outwards,  and,  contrary  to  the 
opinion  of  the  majority  of  authors,  we  believe  it  to  produce  abduction  rather 
than  adduction,  if  at  any  time  its  position  allows  it  to  execute  either  of  these 
two  movements. 

9.  Gemelli  of  the  Pelvis  (Fig.  131,  8,  8,  9). 
-75rr'"'"~^'°^'°"*'°°^''^''"'''-^*'"''«^-   (G<^'>^ini-PereMl.  Bifenwro-calcaneus 

the^s^m^dirn^l-""'''-^''  '^^^'^  """^^  ^'-^       ^^-"^  Pi-esenting 

the  same  disposition  m  every  subject;  but  we  will  describe  that  wliich 
appears  o  be  the  most  frequent.  Two  little  elongated  muscula7Lcio,ili 
are  nsually  found,  one  above,  the  other  below  the  tendon  001^1^  0  X0  t  o 
portions  of  he  internal  obturator.    These  two  fasciculi  (Fi  "  131   8  s\ 

of  their  fibres,  exactly  rl^^^s^^^^^^^^^^^^ 
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1   •  i.w   to  tlic  capsule  ot  tno  uh-'.J 

^.  inleriw  &«r..I  B«/i<»';  ^^^^^  ^.^^^ 

verttolly  from  the  extern.!  angle  01 1»  ori-m«tiog  l.t.Ml.. 

The  anterior  gracihs,  tue  vciy 
Carnivores.  ^  ^^^^^^  .^^  ^^.^^.^^  ^^^^ 

.t^-'^"^«^3aH&s^ 

.upe.^cial  gluteus,  wh.ch,  mth  ^^^^  ^^^^     ^^.^^  ^^^^^^^^^^^ 

nniscle. 


Fig.  132. 


1, 


nWa.lies,  covers  the  patella,  teno 
muscle  on  its  passage  over  ^^^^ 

rP'""  1  tat  we"—  Before 
gUding  °  patellar  ligament, 

loimng  the  exiciudi  fibre- 1 

,vhich  it  is  essentuvl  t°  ^^'^"-^^  of  thd 

surgical  VO^^}f;^2o  lZ  ^^^'^  H 
autonor  bonier  of  tlie  u  »g 

O.^  ^vith  the  ^^^/.ele  betvN-cen 

Uxuielhe  conipr.sc  ^l^^f  J"";^'^„eh  of  its 

at  the  trochanter  .UK  t  -  ^^^^^^ 
of  gliding  on  the  "  ^r,\cr  to 

n  \m  vastus  sou  ti*::' of  continuity. 

.  ^,mrirs  OF  Tni5  croup  and     pn^s  tl. rough  t lie  ^  j^^^ 

— -.Sr.n.  cow.  ^„,,,,]lSn^e:sS^-^:-t5^^^^^ 
MicUUc  gluteal;  2,  2,  Long  va  «s_,  ^"Lun- the  long  vastus  rn  oukx  to  gu 

temliuosus;  o,  wuwn-  " 
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The  semitendinosus  has  no  sacral  prolongation ;  it  arises  only  I'rora  the  ischium. 

The  semimembranosus  is  divided,  inferiorly,  into  two  brandies  :  one,  very  thiclr, 
posses  to  the  femur;  the  otlier,  much  smaller,  teiminates  by  a  tendon  which  is  in- 
sinuated beneath  the  internal  lateral  ligament  of  the  femoro-tibial  articulation,  to  gain 
the  superior  extremity  of  the  tibia. 

Caknivoha. — In  these  animals  it  is  somewhat  difficult  to  isolate  the  two  portions  of 
tlie  lo)ig  vastus  from  each  other.  The  anterior  only  proceeds  from  the  isohium.  Infe- 
riorly, "they  terminate  in  commun  by  an  aponeurosis  which  jjusses  to  the  tibial  crest  and 
tlie  external  patellar  ligament. 

The  semitendinosus  and  semimembranosus  comport  themselves  as  ia  the  smaller 
Eumiaants. 


G.  Internal  Crural  Region. 

Ktjjunants. — The  long  adductor  of  the  leg  in  the  Ox  and  Sheep  is  traversed,  near  ils 
origin,  by  the  femoral  artery.  The  pectineus  of  the  Ox,  single  at  its  upper  extremity,  is 
divided  into  two  branches  at  its  inferior  extremity.  One  of  these  branches,  tliin  and 
pale,  is  prolonged  to  near  the  internal  condyle  of  the  femur,  wliile  tlie  firinciijal  stops,  as 
in  the  Horse,  on  the  posterior  face  of  the  bone. 

The  small  adductor  of  the  thigh  is  scarcely  distinct  from  the  great  adductor.  The 
latter  is  undivided  at  its  inferior  extiemity,  which  stops  at  the  posterior  face  of  the 
femur  without  going  to  the  inner  condyle  of  that  bone. 

The  internal  obturator  has  no  upper  portion  ;  it  is  united  (o  the  external  obturator  in 
passing  thi'ough  the  oval  foramen. 

Pro. — In  this  animal,  the  internal  crural  muscles  offer  somewhat  the  same  disposition 
as  in  the  Ox. 

Caenivora. — In  the  Dog  and  Cat,  the  long  adductor  of  the  leg  arises  from  the 
external  an^ile  of  the  ilium,  and  by  its  muscidar  portion  is  prolonged  to  the  inner  face  of 
the  tibia.  The  short  adductor  ia  much  thinner  and  narrower  than  in  the  other  animals. 
The  small  adductor  of  the  thigh  is  a  little,  distinctly-isolated,  muscle,  which  begins  on  the 
inferior  face  of  the  pubis,  and  terminates  at  the  posterior  face  of  the  femur,  below  the 
square  crural.  The  great  adductor  is,  on  the  contrary,  a  wide,  thick,  undivided  muscle, 
atiaclied  to  nearly  the  whole  extent  of  the  linea  aspera  of  the  femur. 

There  is  nothing  particular  to  note  with  regard  to  the  square  crural  and  the 
obturators ;  the  gemelli  of  the  p/elois  are  always  composed  of  two  small,  distinctly-isolated, 
fasciculi,  which  comport  themselves  as  in  Man.  ' 

COMPARISON  OF  THE  MUSCLES  OF  WAN's  THIGH  WITH  THOSE  OF  THE  THIGH  OF  ANIMALS. 

A.  Anterior  Muscles. 

The  anterior  gracilis  is  not  found  in  Man ;  nevertheless,  there  are  reckoned  three 
anterior  muscles  of  the  thigh,  as  the  sartorius,  which  corresponds  to  the  long  adductor 
of  the  leg  of  animals,  is  included  in  this  region. 

_  The  sartorius  is  a  very  lung  muscle,  whose  Avidth  at  most  is  about  two  fingers'  breadtli 
It  is  attaclied  above,  not  to  the  liunbo-iliae  aponeurosis,  but  to  the  anterior  and  superior 
iliac  spine  ;  it  is  afterwards  directed  downwards  and  inwards,  to  pass  round  tlie  internal 
condyle  of  the  femur,  and  terminate  by  an  expanding  tendon  at  the  crest  of  the  tibia 

The  tensor  of  tlie  fascia  lata  {tensor  vaginal  femoris)  shows  the  same  general  dis- 
position observed  in  animals.  It  is  the  same  with  the  femoral  triceps.  The  anterior 
rectus  arises  by  two  tendinous  branches  :  one  is  detached  fi-om  the  anterior  and  inferior 
iliac  spine ;  the  other  from  the  brim  of  the  cotyloid  cavity. 


B.  Muscles  of  the  Posterior  Begion. 

Those  are  three  in  number :  the  femoral  or  crural  biceps,  semitendinosus  and 
semimembranosus.  '  uuu 

The  femoral  biceps  is  represented  in  Solipeds  by  the  posterior  portion  of  the  Ion- 
vastus    It  IS  an  elongated  muscle  arising  by  two  heads:  tlie  long  hca.l  comes  from  the 
ischiatic  tuberosity;  the  shortest  from  the  middle  of  the  linea  aspera     After  tl,nr 
union,  these  two  heads  give  rise  to  a  tendon  which  is  fixed  into  the  head  of  (hp  fil-,nii 
and  sends  an  expansion  over  tlie  tibial  aponeurosis.  iiouiu, 

The  semitendinosus  arises  in  common  with  tlio  long  liead  of  the  bicena  •  it«  ;,  f  • 
tendon  is  reilected  beneath  the  internal  tuberosity  of  the  tibia,  to  be  fixed  into  the  Sest 
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fig.  134). 


Fig.  13:^- 


Fig.  134. 
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spinous  F*!'^''''' L,^'  is .  5,  Sartorius ;  b, 
Tensor  vagm^ Jemoijs  _  ^^^^^^.^ 

4  Patella;  10,  Hiacus  iatevuus  ; 
iuternus  ;  9,  1  pectineiis;  13, 

U,  Psoas  magnus     ^  '        „f  ..Uuctor 
Adductor  longus ,  i+, 
inagnus;  15,  Gracilis. 


li.,-.      Gluteus  masiraus; 
1.  Gluteus  medium,  -^^J^^l  .     f^,^;.,  i^ta; 
'Vastus  exteraus,  covered  l-^^^' 
4,  Long  head  ot  Liceps  ■  5,  ^^-t  h^,^  ,^ 
Semitendinosus  .  jnn 

sus;   8,  Gracilis;   9,  P^^^'^^^^  ra<re  o 
Der  'of  ^^^ductor  n^gnus -,  10,  1^^^^^^ 
sartorius  ;  U,  Popliteal  space  ,  i-, 
nemius,  with  its  two  head.. 


C  Muscles  of  the  Internal  Region.  ^^^^^^  ^^^^  ^^^^ 

-t^-'^'^  ^I'uf  SIkS  "td  or  -  '^;J^,3i.jLons  postenor  muscles 
first  or  m'a,UB^addac_,,.^,^^^^_  ^^^^^  ^lio  K muJU ,erc,  ,  it  is 


first  or  ni'^  ,bU.rator«,  an- 

square  cn'>>il.  -^'^.iii 


^r^JlS^^^^'^:^^  tUo  log  of  animals, 
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Tlio  pedineus  repents  tho  autevior  branch  of  the  pectineus  of  the  Horse.  It  is  inserted, 
below,  into  tiie  internal  bifurcation  of  tho  linen  iispera  of  the  femur. 

Tflo  first  adductor  cnrrespouds  to  tho  posterior  branch  of  the  pectineus  of  Soliperls. 
It  is  represented  by  a  voluminous  muscular  muss,  which  arises  from  the  spine  of  the 
pubis  and  terminates  on  the  middle  third  of  the  liueii  aspera. 

The  second  or  small  adductor  corresponds  to  the  muscle  of  tho  same  name  in  animals. 
It  is  inserted  into  the  same  points  as  the  preceding. 

The  third  or  great  adductor  is  attached,  above,  to  the  ischiatio  tuberosity  and  to  the 
whole  of  the  lower  branch  of  tho  ischium  by  aponeurotic  fibres.  It  afterwards  divi/Iea 
into  two  branches:  the  external  branch,  entirely  muscular,  is  fixed  into  the  entire 
interspace  of  the  linea  aspera  ;  the  internal  branch  gives  rise  to  a  tendon  which  goes  to 
the  inner  condyle  of  the  femur.  Between  these  two  branches  is  found,  as  in  the  Horse, 
the  ring  of  the  adductors,  in  which  pass  the  large  vessels  of  the  thigh. 

The  square  crural  of  Man  is  nearly  horizontal,  as  it  is  attached,  inwardly,  to  the 
external  border  of  the  ischium,  and  outwardly,  between  the  great  and  small  trochanters. 

The  internal  obturator  and  gemelli  resemble  those  of  the  .Dog. 

MUSCLES  03?  THE  LEG. 

These  muscles,  nine  in  Jiumber,  are  grouped  around  the  two  principal 
bones  of  the  leg,  so  as  almost  to  completely  envelop  them,  leaving  only  the 
internal  face  of  the  tibia  uncovered.  Like  those  of  the  fore-arm,  they  form 
two  particular  regions  :  an  anterior  and  a  posterior ;  and  they  are  sheathed  in 
common  by  the  tibial  ajmieurosis,  a  very  solid  fibrous  covering  which  in  every 
respect  corresj)onds  to  the  antibrachial  aponeurosis. 

TIBIAL  APONEUROSIS. 

This  aponeurosis  is  formed  of  several  superposed  layers  which  are 
intimately  united,  and  receives,  superiorly,  the  insertion  of  the  long  vastus, 
the  semitendinosus,  and  the  short  adductor  of  the  leg,  which  may  be  con- 
sidered as  its  tensor  muscles. 

It  is  continued,  inferiorly,  over  the  tarsus  and  the  metatarsal  region,  in 
becoming  singularly  attenuated,  and  in  covering  the  fibroiTS  bands  which 
bind  and  retain  the  anterior  tibial  muscles  in  the  bend  of  the  hock.  Its 
external  sui'face  is  separated  from  the  skin  by  a  very  thin  cellulo-fibrous 
expansion  ;  its  internal  foce  fiu-nishes  special  and  very  firm  sheaths  around 
the  majority  of  the  tibial  muscles. 

The  tibial  aponeurosis  is  attached  to  the  internal  surface  and  crest  of  the 
tibia,  as  well  as  to  the  summit  of  the  calcis.  The  latter  attachment  takes  place 
by  a  thick  fibrous  band,  whose  singular  and  complicated  disposition  has  not 
yet  been  exactly  described.  It  is  situated  in  front  of  the  tendon  of  the 
hock,  or  between  that  tendon  and  the  deep  layer  of  the  posterior  tibial 
muscles.  By  its  borders,  it  is  continuous  with  the  tibial  aponem-osis  or 
fascia.  _  Superiorly,  it  adheres  most  intimately  to  the  perforatus  tendon,  near 
the  point  where  the  latter  originates ;  there  it  sends  off  a  thick  fasciculus  which 
descends  to  the  gastrocnemius  tendon.  Below  this,  it  appears  to  divide  into 
two  branches,  an  external  and  internal,  which  are  united  to  the  calcanean  cap 
of  the  perforatus  tendon,  and  are  attached  to  the  sides  of  the  calcis  in  such  a 
manner,  that  near  its  insertion  the  gastrocnemius  tendon  is  found  to  bo 
enveloped  by  a  complete  fibrous  sheath,  formed  partly  by  the  perforatus 
tendon  and  partly  by  the  band  just  described.  This  latter,  tlierefore,  con- 
stitutes a  strengthening  apparatus  for  the  tendon  of  the  hock :  a  structure 
noticed  by  Girard,  who  made  it  a  branch  of  insertion  of  the  semitendinosus  • 
and  not  without  reason,  perhaps,  because  it  arises  fi-om  tho  tibial  aponeurosis' 
which,  m  part  at  least,  is  itself  derived  from  tho  semitendinosus  muscle. 

Preparation  of  the  Muscles  of  the  Lr  fir.-Separato  tho  limb  from  the  trunk  by  sawing 
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aaolhei-an  operation  80  veiy  _ 

A.  ^nierior  Tibial  Region. 


i„c.  t1,f>  /Zexor  o/"  the  meUitarms.  the 

omr"T«'-.^''^-^--'^^^^^  ,     situated  in  front  of  the 

SMio«-I>-.o.-^^^^^^^^^  .hole  extent 

leg  and  foot,  follows  -  tendon.  The 

^  FormStructure.-n  iB  f^i^f  ^  behind,  aponeurotic  at  its  supei-ficies 
first  is  fusiform,depressed  from  bef  le  to  bem^^^^  1       .^^^^.^^  ^he 

S^tts  superior  moiety,  and  'f^'l^mel^-^^^^-  above  the  inferuor  Wb 
tendon,  at  first  round,  then  A^t,  commenc  -^^^    i  metatarsus,  wbeie 

of  tbe  ibia,  and  reaches  tbe  ^^^.^Xitorum)  muscle,  tbe  tendon  of  the 
it  receives  the  pedal  extensor  brej^^^gf  ^^^^^  aponeurosis.  It 

ateral  extensor,\nd  a  funicular  P^f  «^g^^^J  ,t,  itself  exactly  as  the 

itrwards  descends  on  the  i^ee  tbe  anterior  extensor 

n-noneurosis:  inwardly,  to  the  flexoi  successively  covers,  the 

tensor  of  tbe  phalanges.    '  f  ,^  ;   j  a.etatesal. 

-penev  e*e.^ty     the  puuej^  ^.^^      j,,,      eufro  f  ot 
Ac<Jori.— ibis  mubo  135,28.) 

•n         Qf^-iirlitre — Extent—  Vii  et  1 1""- 
Situation— Form^SiuictMC 
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on  the  external  side  of  the  leg,  between  the  preceding  and  tlie  deep  flexor  of 
the  phalanges,  is  composed  of  a  muscular  portion  and  a  tendon.    The  first, 

Fig.  135. 


EXTERNAL  DEEP  MUSCLES  OF  EIGHT  POSTERIOR  LIMB. 

1 ,  Crest  of  the  ilium  ;  2,  Inferior  sacro-sciatic  ligament ;  3,  Sacro-ischiatic  ligament ; 
4,  Obturator  ligament  ;  5,  Tuberosity  of  the  ischium  ;  6,  Anterior  tuberosity  of 
the  ilium  ;  7,  Small  gluteus,  or  gluteus  internus  ;  8,  Its  insertion  into  the  great 
trochanter,  9;  10,  Iliacus,  or  iliac  psoas;  11,  Vastus  externus ;  12,  Rectus;  13, 
Great  sciatic  nerve;  14,  Gracilis;  15,  Sartorius ;  16,  Patella;  17,  Lateral  liga- 
ment; 18,  Oblique  flesor  of  the  phalanges,  or  flexor  pedis  accessorius  ;  19,  Pero- 
■neus  ;  20,  Extensor  pedis  ;  21,  Solearis,  or  plantaris  ;  22,  Gastrocnemius  externus  ; 
23,  Flexor  pedis  ;  24,  Tendon  of  oblique  flexor  of  the  phalanges  ;  25,  Perforatus 
tendon  ;  26,  Lateral  ligament  of  gastrocnemius ;  27,  28,  Annular  ligament ;  29, 
Tendon  of  lateral  extensor  of  the  ijhalanges,  or  peroneus ;  30,  External  rudi- 
mentary metatarsal  bone. 

elongated,  prismatic,  and  slightly  penniform,  extends  in  the  direction  of  the 
leg,  from  the  superior  extremity  of  that  region  to  beyond  its  inferior  extre- 
mity. The  tendon  succcedg  the  lower  end  of  the  muscular  portion  and 
traverses  the  groove  on  the  middle  of  the  infero-external  tuberosity  of  the 
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tibia,  passing  to  the  oxtcn^al  side  of^tl.  ^ 

firm  sheath  and  is  ^-A-  f  J™^^^^  11^1:1^.1  region.  . 
anterior  extensor,  near  tlio  imcldio  oi  i  lo  ,  ^  .j^  superior  extremity 

Attaclments.-'Uho  lateral  '^^^^     ^^^^^^^^^  to  the  whole 

of  its  mnscular  fibres,  to  the  external  ^^^^"^^^^^^^  ^ates  this  muscle 

Extent  of  the  fibuK  ^^^ZS^  the  tenion  of  the  anterior 
from  tho  perforans— 0H(/irt.    xu  ^  ^ 

extensor.  ,   -,         enveloped  in  a  special  contammg 

Belations.-lt^  musculai  body  ^  ^^^^or  extensor,  and 

aponeurosis,  which  fV'^'l''' J^^ZXTcLvs  the  tibia,  and  margins  the 

'^''Acko«.-It  acts  like  the  preceding. 


Flexor  of  the  Metatarsus.    (Fig.  136.) 


tibialis  anticus  of  anthropotoua.ts.    i.F  e.or  phalanges,  on 

Thismuscleis situated  benea^^^^^^^^ 
theexternalsurfaceof  the  tibia  and^^^^^^^^  i,,^  end  to 

A.  Tendinous  Portion  (Fig.  idb  i^  comprised 

,Hen<s.-This  is  %^t^-«^g'.JtnX  anterL  e 
between  the  musclar  l^ort^on  m^  the  anter 

the  phalanges.    1^  ^^^^^^.^Id  ^^^^^^        the  trochlea 
the  femui-,  in  the  ^^^^  it  X^^^^^^^^^^^ 
and  the  external  ^J^^ iJ  is  enveloped  by 
superior  groove  of  the  tibia  w  j^^embranes  of 

a  prolongation  .^J  ^''^iX^  origin,  below  this 

the  femoro-tibial  ^^-^^^f ^^s^S  the  antei^or  extensor 

groove,  to  the  ^^'^^''^Z.t  Zoive^^^^^ 
%i  the  phalanges.  Lowei  ^t  xeeewe^     ^^^^^  .^^  ^^^^ 

from  the  muscular  under  the  superior 

several  apo-f-^to'l^rihe  hCk,  n  coi^^^^^^  -th  the 
annular  band  m  ^o^t  «t  the  u    ^  ^^^^  ^^.^^^^^^ 

anterior  extensor  ^^'^  ^^^^^''^^^^  to  form  a  ruig  for 
the  astragalus,  wheie  It  I    F  i,, 

jLly  t  rmCtes  in  two 'branches:  a  large 

oSJ::S:t^5k  t^-rior  sur.ce  of  th. 
cuboid  bone  (Fig.  136,  3). 


muscular  portion  represents  the 


VLISXOR  MUSOLK  OF 
THE  METATARSUS. 


o  Ttc  nttichment  to  the  femur;  3,  Its 
1  Tendinous  portion;  ^,  nch  •  5,  Muscular  portion; 

'cuboid  brand  ;  4,  Us  -^'^^Z^^e  ring  of  the  tendi- 
6,  Its  succeeding  t?^^"!;.  ^  f  "^ftioii  of  this  tendon;  8,  Its  jnet,.- 
Bous  portion;      Cunei  orn  rortion     ^  ^,halanges  drawn 

t'U-sal  branch;  9,  Antcnoi  ,„i.,aie  mtcUar 


1    1-     V   T.atcral  extensor 
outwards  by  a  l^o°'^;7^^' ,7^., 
ligamcut;  C,  Femoral  trochlea. 
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Behttions. — In  front,  with  tlio  anterior  extousor  of  tlic  phalanges; 
behind,  with  the  muscular  portion,  and  the  anterior  capsular  ligament  of 
•   the  tarsus. 

Action. — This  tendon  enjoys  the  curious  property  of  bending  the  hock 
by  an  action  altogether  mechanical,  whenever  flexion  of  the  superior  bones 
of  the  limb  takes  place.  It  is,  therefore,  a  conducting  cord,  whose  office  it 
is  to  regulate  the  movements  of  flexion  in  the  hock,  and  conform  them  to 
those  taking  place  in  the  other-  joints,  without  requiring  the  intervention  of 
an  active  agency  for  the  execution  of  these  movements. 

Another  function  has  also  been  attributed  to  it :  that  of  passively  opposing 
the  flexion  of  the  femur  on  the  tibia  while  the  animal  is  standing,  and  in 
this  way  serving  as  an  adjunct  to  the  muscular  powers  which  support  the 
weight  of  the  body.  But,  in  our  opinion,  this  is  incorrect ;  as  in  order  that 
it  may  perform  this  task,  it  would  be  necessary  for  the  foot  to  be  maintained 
in  a  fixed  position  by  the  contraction  of  its  extensor  muscles.  But  these 
muscles  are  really  the  gastrocnemii,  which  have  their  origin  behind  the 
femur,  and  which  undoubtedly  tend  to  flex  that  bone  on  the  tibia — that  is,  to 
determine  the  movement  it  is  supposed  to  prevent.  And  experiment  clearly 
shows  that  we  are  justified  in  this  opinion  ;  for  division  of  this  tendinous  cord 
in  the  living  animal  does  not  interfere  in  the  slightest  degree  with  its 
natural  attitude,  either  when  standing  at  liberty  or  when  forced  to  stand.^ 

B.  MusouLAR  FonTio^f. —Sihiation — Form —Structure. — Situated  between 
the  tendinous  cord  and  the  tibia,  this  portion  is  elongated  from  above  to 
below,^  very  wide  at  its  superior  part  and  narrow  inferiorly,  where  it  termi- 
nates in  a  bifid  tendon. 

Attachments. — It  originates,  by  the  upper  extremity  of  its  muscular  fibres, 
from  the  tibia,  below  and  on  the  sides  of  the  groove  through  wliich  the 
tendinous_ cord  passes;  its  most  superficial  fibres  are  even  attached  to  the 
aponeurotic  sheath  \vhich  envelopes  the  lateral  extensor.  Its  terminal  tendon 
.  (Fig.  136,  G)  traverses  the  annular  ligament  which  the  tendinous  portion 
forms  at  its  inferior  extremity,  and  becomes  inserted,  by  one  of  its  branches, 

4 -I  •'/'i^  I  Meckel  rightly  considers  this  tendinous  cord,  not  as  a  portion  of  the  anterior 
tibial,  but  ;,s  a  di;pendency  of  the  extensor  longiis  digitornm.  It  would  be  wron"- 
however,  to  describe  it  apart  from  the  anterior  tibial,  properly  so-called— that  is  the 
essenSyCe'™  °^        "Jetatarsus,  the  two  being,  ui  their  action. 

Is  there  anything  in  the  human  species  analogous  to  this  fibrous  cord  ?  After  much 
hesitation,  we  answer  in  the  afHriiiative,  and  give  it  as  our  opiuion  that  this  tendon  rem-e- 
sonts  the  anterior  peroneus  (peroneus  tertias)  in  Man.  These  are  our  reasons  for  makinlr 
this  assertion  hazan  ous  as  It  certainly  is  at  first  sight:  In  Man,  the  peroneus  tei tins 
cannot  always  be  easily  distinguished  from  the  extensor  longus  digitornm;  so  that  these 

iZurT  "I'^'i      ''^"Jt^  ?  ^  ''"^^"^  '••^''^^'"''g        instep  where  i  ex! 

tends  to  the  phalanges  of  ti.e  toes  on  the  one  part,  and  the  metatarsus  on  the  other 

faSi^    '  f^^  arrangemeut  is  found  in  Solipeds  ;  the  single  muscle  divides  n°o  two 
fescicnh,  one  tor  t,>e  digital  region  {anterior  extensor  of  the  plialcmqes),  the  other  to  the 
metatarsal  region  (lendumus  cord  of  our  flexor  metatarsi).     This  tend  noiis  cor  1  thou 
exact  y  represents  the  fasciculus  of  the  long  common  extensor  of  the  toe  ^  M^n  'JS 
goes  to  the  metatarsus,  and  is  designated  the  peroneus  tertius 

But  to  this  it  may  bo  said :  your  peroneus  tertius  in  tlie  Horse  has  no  rehition  whatever 
to  thfi  peroneus,  and  does  not  this  prove  that  you  arc  in  error?  No  •  f>,r  if  t  i^ 
.8  attached  to  the  fibula  in  Man,  it  is  because  the  principal  muscle  on  11^1,1^'^  ° 
.s  nscrted  there  itself.  Bat  a.s  the  anterior  exteilsor  ol  I'SLi^ Sf  fc- 
that  IS  the  common  extensor  of  Iho  toes-is  not  inserted  into  the  lib.ila  and  h  fnn 
connection  wilh  it  in  any  way,  its  metatarsal  fasciculus,  or  rather  its  ten  hnous  co  d  Z 
peroneus  tertius,  ought  to  be  absolutely  in  the  same  condition.  We  «  h^lL^ 
hat  his  opinion  may  be,  perhaps,  a  little  hazardous;  and  we  give  iTw^  re~ 
thougli  we  have  some  reasons  for  considering  it  to  be  correct.  reserve. 
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u  in-incipal  metatarsal  bone,  along 

in  front  of  the  superior  f^tronjjty  of  &e  pun^^^^  ^^^^ 

with  the  analogouB_  bxw.eh  f        ^^'^^^^^^^^^^  tarsus,  to  be  attached  to 

other  ramification  is  directed  to  the  ^^^^^'^ 

the  second  cuneiform  f   ;tcm  iLus  portion  of  the  muscle  and  tlie 

'*SL..-It  is  an  acti™  agent  in  Sexiog  tbe  foot  on  the  leg. 

B  Poslerior  Tilial  Begim. 

TMs  .eglon  co.p*;  si.  C"^^^L'e7 .7^; 

nosed  laTOrs  beUud  the  tibia.     Ytlllfr^of  He  pUhmei.    Tlie  Jeep 

tS  S^SS  aicnlation  and  t.e  n.nse.es  0 
*»StX,atto.ttasden.atea.t.,enringlea^^^^^^^^^^ 

r1:nL2dow-ST«°S;  «r..is  fltaonsband,  an^  pa.*,  ».t. 
The  two  tendons  foim  wnai 


tendon  0/  Ac/iiiZes. 
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Action.  —The  gastrocnemii  extend  tlie  foot  upon  tlio  tibia.  Tliey  act  as 
lever  of  the  first  order  when  the  limb  is  raised  i'rom  the  ground,  and  as 

Fig.  137. 


MUSCLES  ON  INNER  ASPECT  OP  LEFT  POSTERIOR  LIMB. 
1  Crest  of  the  ilium;  2,  Section  through  it;  8,  Saoro-ischiatic  ligament;  4,  Piri- 
formis ;  5,  Posterior  portion  of  sacro-ischiatic  ligament ;  6,  Tuberosity  of  ischium  • 
7  Anterior  portion  of  ischium,  sa^^n  through  ;  8,  Pubis  ;  9,  Obturator  foramen  J 
10,  External  iliac  artei-y  and  vein,  11  ;  12,  Obturator  artery  and  vein  ;  the  figures 
are  placed  on  the  in  erna  obturator  muscle;  13,  Long  adductor  of  the  leg,  or 
sartorius;  14,  Small  adductor  of  the  thigh,  or  adductor  brevis ;  15,  Short 
adductor  of  the  leg,  or  gracilis;  16,  Rectus  of  the  thigh;  17,  Vastus  internus  ; 
18,  Patella,  with  insertion  of  rectus ;  19,  Upper  extremitv  of  tibia;  20,  GasI 
trocnemius;  21  Popliteus ;  22,  Oblique  flexor  of  the  phalanges,  or  flexor  pedis 
accessorius,  with  its  tendon,  34;  23,  Perforans  muscle,  with  its  tendon  35-  94 
Flexor  metatarsi;  2o  Antenor  extensor  of  the  phalanges,  or  extensor  p^dis  •' 
26,  Annular  ligament;  27  Tendon  of  flexor  metatarsi,  and  its  cunean  bSch,' 
28 ;  29,  Tendon  of  superficial  flexor  or  internal  gastrocnemius ;  30,  Tendon  of 
gemelli  or  external  gastrocnemius  ;  31,  Oscalcis;  32,  Astragalus  33  Perforatum; 
tendon  ;  34,  Tendon  of  oblique  flexor  joining  the  perforans  tendon,  35  •  36  Larn-P 
metatarsal  bone;  37,  Extensor  pedis  tendon;  38,  Terminal  knob  of  small'  meta 
tarsal  bone.  '"eui- 
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To  of  the  second  order  when  t,e^^^^^^^^ 

:naintain  the  tibio-tarsa  ^^^Sg  vvh  ch  carrioB  the  body  forward, 
gression  give  to  the  hock  that  spimg 

2.  Salens  (or  Sde.ns).    (3?ig.  13-,  "^'l  the 

well-founded  opmion  ot  Ouvier. 

„Mcli  joins  that  of     J^'^SSy  ^^o^<^^ 

Aetim.—li  is  a  feoMe  aimu..  j  ,  ,j  25  •  187, 80.) 

a,r6  tmitGcl  from  g 

Fercivall.)  -nnqterior  limb  is  only  repre- 

«?Mxci«re  -The  perforatus  of  the  PJ^W  ^^^t  muscular, 

BligMly  ttackenod,  and  fusito  t.  „,i„inates,  by  its 

'J(,.™itT   in  tho  Bnpereoncljtaa  f^^f',  intimately  related, 

;Sn:?rtB:Vocnemii,to^e_ 

aiins  the  Biimmit  ot  tne  vesicular  synovial  " 

tSe:{sf:s      -  ^^^^ 

tendon  of  the  P«f  X "UndVl^^^^    ^^^^^^"^  it  ternunatcs  m  exacuy 

tbe  posterior       °J  .^^i^^ilo  of  the  anterior  bnib 

^^-^,rr' K  flexes  ?h   'econd  phalanx      ^^^^^^^  ^^'^'^i 

?.Xr— n  of  the  crural  tnceps  e  g 


The   abductor  tilnaliB  of  Bonrgchd. 
Synonyms.— T^ne  aouui^w 

Girard. 
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1  Situation  —  Direction — Form — Structure. — Situated  behind  the  tibia 

below  the  femoro-tibial  articulation,  this  muscle  is  oblique  downwards  and 
inwards,  short  and  triangular,  tendinous  at  its  suiiero-external  angle,  and 
formed,  for  the  remainder  of  its  extent,  of  divergent  fleshy  fibres,  the  longest 
of  which  are  the  most  inferior. 

Attachments. — 1.  In  the  lowest  of  the  two  fossae  excavated  on  the  outside 
of  the  external  condyle  of  the  femur,  by  its  tendon — origin.  2.  On  the 
eupero-posterior  triangular  surface  of  the  body  of  the  tibia,  by  the  inferior 
extremity  of  its  muscular  fibres — termination.  - 

Belations. — Posteriorly,  with  the  gastrocnemii  and  the  perforatus.  In 
i  front,  with  the  posterior  ligament  of  the  femoro-tibial  articulation,  and  the 
j  popliteal  vessels.  Outwards,  with  the  oblique  and  deep  flexors  of  the 
1  phalanges.  Inwards,  with  the  semitendinosus  and  tibial  aponeurosis.  The 
;  tendon,  concealed  at  its  origin  beneath  the  external  femoro-tibial  ligament, 
:  glides,  by  its  deep  face,  over  the  contour  of  the  external  semilunar  cartilage 
and  the  posterior  portion  of  the  external  facet  on  the  tibia. 

Action. — It  flexes  the  tibia,  and  gives  it  a  slight  rotatory  movement  out- 
wards. 


5.  Deep  Flexor  of  the  Phalanges  or  Perforans.    (Figs.  135,  23  ;  137,  23.) 

S2//?on?/ms.— Tibio-phalangeus— GiVflrd!.  The  flexor  perforans  and  flexor  longus 
polhcis  pedis  of  Man.    {Flexor  pedis— Peroivall.    Great  tibio-phalangeus—Leyh.) 

Extent — Situation — Direction — Composition.— 'Extending  from  the  supe- 
rior extremity  of  the  leg  to  the  third  phalanx,  and  situated  behind  the  tibia 
and  foot,  whose  direction  it  follows,  this  muscle  is  composed  of  a  muscular 
body  and  a  tendon. 

Form,  Structure,  and  Attachments  of  the  muscular  portion.—This  is  thick 
and  prismatic,  and  incompletely  divided  into  two  portions— an  internal  ^ 
and  an  external,^  which  is  the  most  voluminous.  It  is  attached  •  1  To  the 
posterior  face  of  the  tibia,  on  the  linear  imprints  which  occupy  the 'inferior 
triangular  surface;  2,  To  the  supero-external  tuberosity  of  the  same  bone  • 
the  tibia  ^'  interosseous  ligament  uniting  that  bone  to' 

Direction  and  Attachments  of  the  tendon.-The  tendon  commences  above 
the  inferior  extremity  of  the  tibia,  where  it  is  most  usually  double  ealh 
muscular  portion  being  succeeded  by  a  tendinous  cord  whose  volume  is  in 
hai^ony  with  the  size  of  the  muscle  from  which  it  proceeds.  tS  s  Lie 
tendon  resulting  from  the  union  of  these  two  primary  ones  enters  the  eiS 
formed  by  the  inner  face  of  the  os  calcis,  where  it  is  retained  bv  a  fibrZ 
arch  which  transforms  this  channel  into  a  perfect  sheath  dlwS^^^^^ 
tarsal  sheath;  it  glides  in  the  interior  of  this  canal  bTmeSs^  of  a  veJv 

^om  It  a  strong  fibrous  band  analogous  to  that  of  the  f^e  limb  W 
•  The  tibialis  posticus  of  Man.  =  The  fle.or  longus  pollicis  of  Man. 
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soleuB,a„athoUb>a^^  ap—  the 

oWitiTO  flexor.     Bohm.l,  (,.o„t,  with  the  tibio. 

ibrouB  hando    he^end^^^^  „„„t,,,        on  the 

-  tie  pha.a.geB  and 

the  articular  angle  of  the  fetlock. 

6   Oblique  Flexor  of  the  Phalanges.    (Fig-  137,  22.) 

T,  ^ar,^^^.^-G^rard    The  tibialis  posticus  of  Man.  (^Flexor 

-n-  A  muscle  situated  behind  the  tibia,  between 

thep*~rrpeTf^ra.^^^^^^  dixeetion  eHghfl,  obU.ue  dow.«dB 

by  numerous  fibious  bands,  and  pro,.dri^^^ 
^  Attaclmenls-Th,  superior  <=*«^>  ^  J'^^,  ^jted,  by  its  inferior 
»  t  fSt  J  —  the  upper  third  of  tbe  rae.- 

the  popliteus  and  the  f »   fet^^dged  in'  a  muse^r  channel 

rth:^e»cr::e^£&^^^^^ 
-r«dis&3|^^^^^^^ 

^    ^ciiow.— It  is  a  congener  of  the  deep  flexor. 

nvrxI^ACTEBS  OF  THE  MUSCLES  OF  THE  LEG  m  OTHEB  THAN  SOLTPEB 

A.  Anterior  Tibial  Region. 
-Rttminants.- Among  these  animals,  ^^^^  Ox  presents^  ^^^^^^^  extensor  of 

f  Tcomplex  muscle,  >vhi.h  as  reP^ented^^^^^^^  ^ors^J.  ^  j^s  snpenor 

one  of  these  divisions,  ^^^^''i'^Jl^'^S^^  bone,  and  is  also  mserted 

proloSed  to  the  superior  extrenx.^^^^^^  metatarsal  region,  and  replaces  the 

^S^'«  the  anterior  limb  C^g.  ^ 

^.f  S  Cref^y^^^  .         „«,er  two,  forms  the  proper  extensor  of  tUe  internal 

The  third,  conce^^^J  in  tSc  fore  extremity  (s..  p.  „,,,,tarsal  of 

and  res^mb         ^^^^^^^^^^^^  nmscle  l^°;td  °ed^     the  antero-external  fossa  o 
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Ficr.  138. 


commences  towards  tlie  middle  of  the  tibia.  This  tendon  passes  througli  a  rinf,'  pierced 
ill  the  tendon  of  the  nuiscle  that  represents  the  tendinous  portion  of  t.io  llexor  of  tlie 
metatarsus;  it  then  deviates  inwards,  and  is  fixed  into  the  cuneiforms  and  the  superior 
oxti'emity  of  the  principal  metatarsal  bone  (Fig.  138,  4). 

3.  A  proper  extensor  of  the  external  digit 
(lateral  extensor  of  tlie  phalanges  in  Solipeds, 
the  peroneus  brevis  lateralis  in  Man),  whos3 
fleshy  body  is  altogether  similar  to  that  of  the 
analogous  muscle  in  the  Horse,  and  is  termi- 
nated by  a  long  tendon  which  resembles  that  of 
the  proper  extensor  of  the  internal  digit  (Fig. 
138,7,8,9,1(1). 

4.  A  muscle  which  represents  the  peroneous 
longus  in  Man,  and  of  which  in  Solipeds  there 
is  not  a  trace.    This  muscle  commences  by  a 
short,  conical,  muscular  body  in  front  of  tlie 
supero-external  tuberosity  of  the  tibia ;  and  it 
terminates  by  a  Ions;  tendon  whose  direction  is 
as  follows :  included  at  first,  like  the  muscular 
portion,  between  the  proper  extensor  of  the  ex- 
ternal digit  and  the  triple  muscular  fasciculus 
already  described,  it  arrives  on  the  outside  of 
the  tarsus,  passes  through  the  fibrous  groove  of 
the  proper  extensor,  where  it  is  enveloped  by  a 
special  synovial  membrane,  passes  over  the 
latter  in  slightly  crossing  its  direction,  and  is 
inflected  at  first  backwards,  then  outwards,  in 
insinuating  itself  underneath  the  external  tibio- 
tarsal  ligament,  and  the  calcaneo-metatarsal 
and  the  posterior  tarso-metatarsal  ligaments, 
which  retain  it  in  a  channel  on  the  inferior 
face  of  the  cuboido-scaphoid  bone.    It  is  finally 
inserted  into  tlie  deep  face  of  the  second  cunei- 
form bone,  and  the  external  side  of  the  superior 
extremity  of  the  metatarsus,  by  a  small  branch 
detached  from  the  outer  side  of  the  principal 
tendon.  *^ 

All  tliese  muscles  are  similarly  disposed  in 
the  Sheep  and  Goat. 

Pig.— The  anterior  tibial  muscles  of  th-'s 
animal  resemble  those  of  Huminants,  with  the 
exception  of  some  peculiiirities  of  secondary  im- 
portance, among  which  the  following  may  be 

The  muscular  fasciculus  whicli  replaces  the 
cord  of  the  flexor  metatarsi  in  the  Horse  ternii-   

b^  ^te^Tif  Jl?;„7r/Sf 'C  ^'  of  the  muscle  which 

fhl  /r  A"""  ^''''^^  ™«  fo'-  the  small  digit, 
passes  to  the  second  cuneiform  bone.  The 
PJ^oneus  longus  lateralis  is  inserted  by  its  ten- 
metaSrls'."  "^P"  '""''^'^'^  of  the^  internal 

t},pf/r-''°^''-"^^''"^  described  in 

these  animals:  1,  An  anterior  tibial;   2,  A 


EXTERNAL  MUSCLES  Of  THE  LEG  OF 
THE  OX. 


phalanges  and  the  tendinous  cord  of  the 
flexor  metatarsi  in  the  Horse;  2,  Its 
flexor  fasciculus ;  5,  That  which  forms 
the  common  extensor  of  the  digits  5' 
The  tendon  of  this  fasciculus;"  6,' Its 
termmal  bifurcation;  3,  The  lono-  la- 
teral peroneus  ;  3',  Its  tendon  ;  4,  Oriffiu 
of  the  anterior  tibial  (the  muscular  por- 
tion of  the  flexor  metatarsi   in  the 

external  digit  (short  lateral  peroneusV  8  Tt,  ♦  'o  'rl    ^''""l'""    <^-^tensoi-  of  the 

phalanx;  10,  Its  insertion  i^tHl^e  thiVd  nW^^^^^       H  ^"^0  the' second 

rocnemii;  11',  Their  tendon  ;  12  £  eari     if  £"1' '  ^elly  of  the  gas- 

14',  Its  tendon;  1,5,  Suspensory  ligamen  'of  the  I^^'forfns; 
theperforatus  tendon;  17,  ThJt  XXu  sJl  f     °    '     '  g'^'^«  "A"  to 

digit ;  18,  The  pedal  muscle  •  19  The  in  t^o  external 

external  ligament.  '       ^^"^  "^e  long  vastus  on  the  patella  and  i  s 
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e  +1,.  rlimts-  3  A  Ion"  lateral  peroneus ;  4,  A  short  lateral 
long  common  extensor  of  the  digits ,  A,  a  ioii„  lui.  i 

peroneus.  ,  .    p     j  „f  tl>P  Ulna  and  more  voluminous  than  the 

^    1.  Anterior  tiWaJ.-Situated  m  ^'^'^'^^  °! -^^  %Xmity  it  covers,  this  muscle  has  its 
common  extensor  of  the  digits  w  k.so  superior  e^^^^^^^^  _  ^^^^^ 

origin  on  the  crest  and  ''^^t^t  £  muscula   ban^^  proceeds  from  the  fibula, 

third  of  this  bono,  t^'^,,'^'^*'"™^^^  „  '  ™  ^"10  vroper  extensor  of  the  hig  toe  in  Man. 
and  which  we  may  ^^'th  justice  W^^^^^^  .^^^^.^^^j  ^.       ^  „  t,, 

Tbeu  it  terminates     ^  t*^;       "'^^^^^^^  phalanx  receives  a  particular  bianch 

bone  is  connected  wth  a  distal  region^  I  ^^^^  proper  extensor 

from  this  tendon,  which  ^'^PJ^^i^bial  T  s  muscle  responds  :  in  front  to  the  tibial 
fascicuhis  annexed  to  the  anterinr  tib^^^^^  outwards,  to  the  common  ex- 

aponeurosis;  inwards  and  l^a<5kwarcls   to    lie  u  .la  ^  ^^^^^^  ^^^^^^^ 

tensor  of  the  digits.    Its  tendon  is  ^^f , ''^^^'jt^^    here.    Attached  in  front 
whose  arrangement  is  singnjir  ^cleBciv   me^  .^^  .^^^^^^^ 

of  the  inferior  extremity  ot  the  ^i^h  Masses  unci,  r  the  tendon  of  the  anterior  tibial 
to  a  strong  ligainentous  «°'^'\.^7J^;'y;'''to,^urwhere  it  contracts  intimate  adhesions 
muscle  to  reach  the  ^s  re^on  and  terminates  on  the  superior  extremity 

with  the  capsulai-  ligament  of  this  legio^^^  an  ^.^^^        .^^^^^^^  extremity  of 

of  the  metatarsal  bone  of  t'^'^  ^/^^^J  '^^f^  ^.Xe  extension  of  the  tibio-tarsal  articula- 
n^^t  iJ^pSLp^KS-^^^  '^^"'^ 

body,  and\  q^^adrifui-cated  tendon     The  Aes^^^^^  ^^^^^^^^  the 

aponeurosis,  between  the  '^"tenor  tib  al^^^^^^^  th  thumb; 

external  face  of  the  tibia  and  the  ^J^.^ll  J"'^^^^'  f^om  the  inferior  extremity  of  the 
it  originates  by  a  short  and  strong  tendino^^^^  tendon  is  continuous  with 

femu?,  between  the  externa  condyle  and  the  tr-Me^^^^^^^  ^^^^  tenor 
the  inferior  extremity  of  the  ^'^^.'^y  PfVhe  cuboid  bone,  and  is  inserted,  by  its  four 
iibial.  through  another  fibrous  r^^^^^  ^  g^^in  the  same  mann.r  as  the  analogous  tendon 
terminal  branches  mto  the  toui  large  ai^    ,  .   ,  a   ,  „ 

in  the  fore-limb.  ,   ^  composed  of  a  very  short  conical  fleshy 

3.  Long  lateral  peroneus.-This  "^"ifXTmevonsir^ates  in  front  of  the  tuberosity  of 
portion,  succeeded  by  a  long  tendon    The  former  01  ^  ^^^^  "°y,^r' W 

the  supero-external  tuberosity  of  the  J^b^^^  '^^^^^^"^^tensoi  of  the  digits  and  the  short 
with  the  fibula.  Included  ^f^  .L  +fbial  aponeurosis,  and  covers  the  anterior  tibial 
Tateral  peroneus,  it  is  covered  by  the  tibm\  ^Poneu  o  extremity,  over  which 

vessels.'  The  tendon  descends  pamlle  with  the ^^^^^^  ^^^^^^  ^ 

it  glides  in  becoming  mflected  reacUm    xn  .^^^  extremity  of  the 

on  its  external  surface,  gives  off  a  sho^^^^^^^^^^  the  direction  of  the  tarsus  m 

first  metatarsal  bone,  afterwards  eiosses  t.ansve     y  nietatarsus  of  he 

rff  'o'^l  waVSd  tendon 

nL^verT-sL  to  believe  is —^^^^^  ,,etatarsal  bone, 

uppe   third  of  theanter  or  H'^^f      ^Jf^X  '  This  tendon  glides  over  the  inferior 

Ltcm.lBelafirsu,,o«l..aoll.cW'  ■  ,  .irf,    The  intmor 

s„P«rio,  f»*u,™  a  prope.  «.eB»,  of  the  «.»„«1  d.g^t 

is  un  abductor  of  the  foot. 
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B.  Posterior  Tibial  Region. 

EuMiNANTS. — In  the  Ox,  Sheep,  and  Goat,  the  muscular  portion  of  the  perforatus  is 
thicker  tlian  in  Solipeds.  The  portion  of  the  per/orans  is  better  defined  than  in  Solipcds, 
and  is  lodged  in  a  depression  on  the  principal  portion ;  it  can  easily  be  traced  from  the 
supero-extcrnal  surface  of  tlio  tibia,  where  it  originates.  The  tendon  does  not  difler  from 
that  in  the  fore-limb ;  but  the  bands  which  descend  from  the  metatarsus  to  the  heels,  to 
be  imited  with  the  two  terminal  branches  of  this  tendon,  are  much  smaller  than  those  in 
the  metacarpal  region. 

Carnitora.^ — The  soleus  is  absent  in  the  Bog  and  Cat.  The  mnscular  body  of  the 
perforiitiis  is  prismatic,  voluminous,  and  entirely  blended,  in  its  upper  two-thirds  at  least, 
with  the  external  gastrocnemius ;  these  two  muscles  have  therefore  a  common  origin.  The 
tendon  is  quadiifuicated,  as  in  the  anterior  limb;  it  offers  on  its  surface,  shortly  before 
its  division,  several  thin  muscular  bauds,  traces  of  the  fleshy  portion  of  the  common  short 
muscle  of  IMan.  Several  of  these  bands  come  from  the  pcrforuns  tendon,  aiid  all  pass  to 
the  four  terminal  branches  of  the  muocle.  The  terminal  tendon  of  the  perforans  is  divided 
into  fum-  or  five  branches,  one  for  each  digit. 

The  posterior  tibial  is  not  united  inferiorly  to  this  tendon,  but  constitules  a  perfectly 
distinct  muscle  situated  between  the  deep  and  oblique  flexors  of  the  phalanges.  Formed 
by  a  very  small  fleshy  body  and  a  long  thin  tendon,  this  muscle  originates  above  the 
peroneus,  fiom  the  posterior  surface  of  the  tibia.  Its  tendon  lies  beside  that  of  the 
oblique  flexor,  and  with  it  enters  the  groove  behind  and  within  the  inferior  extremity  of 
the  tibia.  Euveloped  by  a  synovial  membrane  proper  to  its  passage  through  this  groove, 
this  tendon  soon  leaves  it  1o  pass  to  the  free  surface  of  the  posterior  tai'so-metatarsai 
ligament,  with  which  it  is  blended  towards  the  middle  of  the  tarsus. 

COMPARISON  OF  THE  MrSCLES  OF  THE  LEG  OF  MAN  WITH  THOSE  OF  ANISIALS. 

In  Man,  the  muscles  of  the  leg  ai-e  divided  into  three  regions :  an  anterior,  external 
and  posterior.  '  ' 

A.  Anterior  Begion. 

'This  includes  three  muscles : 

1  The  antei-ior  tibial,  which  con-esponds  to  the  fleshy  portion  of  the  flexor  of  the 
metatarsus,  and  whose  imperforate  tendon  is  fixed  into  the  fir=t  cuneiform 

2.  The  common  long  extensor  of  the  toes,  which  represents  the  anterior  extensor  o  the 
phala^iges  of  the  Horse.  This  n.uscle  is  attached,  above,  to  the  external  tuberosity  of  tl  e 
tibia  and  the  upper  three-fourths  ot  the  inner  face  of  the  fibula;  its  tendon  divides  into 

lrs,t°dTh^e^rerXi  2  iS'^ ft^ ^^'^^  ^  *°  '"^^  ^^un, 

1 1  ^1  T^^^:?;^^f  ''  ^•''t"'?''  ^"'■^'^       i-epi-esented  in  the  Dog  by  a  small  fasciculus 

blended  with  the  anterior  tibial,  is  an  elongated  semi-penniform  muscle  which  aii  es 

?con?;iXux  orth?'.,.iY^r"'f'  i"*'^™^  h>nient,and  termirtes  o  >  the 
dSuLm)  ^  '  """''^"^         P''^"^  te^'l"^  i^^'i^nsor  brevis 

B.  External  Begion. 

Tll?firT°° i!"        composed  of  two  muscles :  the  long  and  short  peroneus  . 

These  two  muscles  determine  very  complicated  movements  in  the  region  of  the  foot. 

C.  Posterior  Begion. 

The  posterior  tibial  muscles  form  two  layers:  a  superficial  and  a  doen 

Ihe  first  comprises  the  crural  triceps  aud  the WJr^a'' '^rt\iceps  itself  is 
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co,upoBcd  of  the  ga.irocn^»,oi  which  - -j^  'l^  tu^,  S  oSe 

i«  llattened  from  beforo  to  l^t/"'V*V  o  Jhe  inner  border  of  thi«  bone,  and  terminated 
line  of  the  tibia,  and  the  nnddle  "^"^^^^S^'PtHheLndo- Achilles.    The  vlantaris 
JoU^d  ily  a  slSl  itr«iXr^t' ituatcd  beneath  the  external  gemellus,  then 

Fig.  140. 


Fin.  139. 


1 


MUSCLES  OF  THE  HUMAN  LEG;  ANTEEIOR 
TIBIAL  BEGION. 

Quadriceps  extensor  inserted  into  the  pa- 
tella—the figure  is  on  the  tendon  of  the 
ec'us,  the  vastus  internns  and  externus 
bein.  on  each  side;  2,  Subcutaneous  sur- 
foce°of  the  tibia;  3  Tibiahs  ant.c-;  4> 
Extensor  longus  digitorum;  5,  Extensoi 
proprius  poUicis;  6,  Peroneus  teit  us  7, 
Lroneus  longus;  8,  .^^^^^p^.'^  1} 

Borders  of  the  soleus  muscle;  10,  mt  oi 
fhe  inner  belly  of  the  g'-^^trocnemius ;  11, 
Fxtensor  brevis  digitorum-the  tendon  m 
lont  of  the  cipher's  that  of  the  peroneus 
terUus,  that  behind  it  the  peroneus  brevis. 
a  long  slender  tendon,  which  is  confounded  with  the  inner  border  of  the  tend. 
V  l,niPR  or  is  inserted  into  the  os  calcis. 

The  deep  lay    is  cornposed  of  f  _„3Hion  resemble,  that  of  animals. 

I:  i^iS^^^or  to  the  obliaue  Ae.or  of  anm.a.s. 


SUPERFICIAL  POSTERIOB  MUSCLES  OF 
THE  HUMAN  LEG. 
1,  Biceps  forming  outer  ham-string !  2,  Ten- 
dons forming  inner  ham-strmg;  ^,  1  opu- 
teal  space ;  4,  Gastrocnemius  ;  5,  a,  SoIcun  , 
6,  Tendo-Achilles ;  7,  Posterior  tuberosity 
of  OS  calcis ;  8,  Tendons  of  peroneus  longus 
and  brevis  passing  behind  the  outer  ankle; 
9,  Tendons  of  tibialis  posticus  and  liexor 
longus  digitorum  passing  into  the  loot 
behind  the  inner  ankle. 
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It  is  an  elongated  penniform  muscle,  fixed  above  to  the  oblique  line  and  raiddlo  third  of 
the  posterior  face  of  the  tibia.  Its  tendon  is  infioctud  beneath  the  external  malleolus, 
pissi  s  in  front  below  the  astragalus,  receives  the  accessory  of  tlie  long  flexor,  and  then 
divides  into  four  branches  for  the  fom-  lesser  toes. 

3.  Tlie  posterior  tibial,  represented  by  a  portion  of  the  perforans  of  animals ;  its 
tendon  is  reflected  beneath  the  internal  malleolus  of  the  tibia,  and  is  attached  to  the 
scaphoid  process. 

i.  The  proper  long  flexor  of  the  great  toe,  also  represented  by  a  portion  of  the  perforans. 
This  muscle  is  voluminous  and  prismatic,  and  is  attached  above  to  the  lower  two-thirds 
of  the  posterior  face  of  the  fibula.  Its  tendon  is  reflected  inwards  on  the  astragalus  and 
the  groove  in  the  os  calcis,  crosses  the  tendon  of  the  common  long  flexor,  and  terminates 
on  the  posterior  extremity  of  the  third  phalanx  of  the  great  toe. 


MUSCLES  OF  THE  POSTERIOR  FOOT. 

SoLiPEDS. — Tn  these  animals  are  found :  1 ,  Two  lumbrici  and  two 
interosseous  muscles,  corresponding  to  tliose  of  the  anterior  limb ;  2,  A  pedal 
muscle. 

Pedal  muscle. — The  iarso-preplialangeus  of  Girard.  (The  flexor  meta- 
tarsi pm-vus.  Not  mentioned  by  Percivall.)  This  is  a  small  riband-shaped 
fasciculus,  situated  in  front  of  the  principal  metatarsal  bone,  beneath  the 
extensors  of  the  phalanges.  It  is  attached,  by  its  inferior  extremity,  to 
the  internal  surface  of  the  tendon  common  to  these  two  muscles,  and  by  its 
upper  extremity  to  the  lower  end  of  the  os  calcis  (and  astragalus).  It  aids 
in  extending  the  digit  (flexing  the  hock,  and  probably  keeping  the  tendons 
tense.) 

EuMiNANTS. — The  pedal  is  the  only  muscle  in  the  legion  of  the  foot  met  witli  in 
Buminants.  It  is  attached,  inferi(jrly,  to  the  tendon  of  tlje  common  extensor  and  that  of 
the  proper  extensor  of  the  internal  digit. 

Pig. — This  animal  possesses  :  1,  A  pedal  muscle  attached,  below,  to  the  two  branches 
of  the  common  extensor  of  the  large  digits  :  2,  Four  interosseous  metatarsal  muscles,  which 
do  not  appear  to  diifer  in  their  general  arrangement  from  the  metacarpal  interosseous 
muscles. 

Cahnivora. — In  the  Dog  and  Cat  there  exist  in  the  region  of  the  posterior  foot  : 

1.  A  pedal  muscle,  composed  of  three  fasciculi  which  have  their  origin  either  from  the 
inferior  extremity  of  the  os  calcis,  or  from  the  tendinous  sheaths  in  the  bend  of  the  hock  • 
they  terminate  on  the  second,  third,  and  fourth  digits  by  small  tendons  joined  to  the 
branches  of  the  common  extensor. 

2.  The  muscular  digitations  annexed  to  the  tendon  of  the  perforatus,  traces  of  the 
fleshy  portion  of  the  flexor  hrevis  digitorum  of  Man. 

3.  A.  flexor  pedis  accessorius,  or  perforans,  a  small  undeveloped  muscle  commencing 
outside  the  tarsus,  and  terminating  by  a  very  delicate  aponeurosis  ou  the  posterior  face  of 
the  perforans  tendon. 

_  4.  Two  or  three  pale  and  rudimentary  bands,  situated  inside  the  tarsus  nnd  near  the 
mternal  digit.    These  are  the  vestiges  of  the  muscles  proper  to  the  great  toe  in  Man 

5.  An  adductor  of  the  little  toe  (abductor  minimi  digit)  is  a  thin,  elongated  nmscle 
earned  obliquely  from  the  posterior  tarso-metatarsul  ligament  to  the  internal  side  of  the 
nrst  phalanx  of  that  digit. 

6.  Four  interosseous  metatarsal  muscles,  resembling  the  analogous  muscles  of  tho 
metacarpal  region.  " 

7.  Lumbrici,  similar  to  those  of  the  anterior  limb. 


COMPAKISON  OP  THE  Ml'SCLES  OP  THE  FOOT  IN  MAN  WITH  THOSE  OF  ANIMALS 

andVJ'^te!™  mS^^^^  """^^^  ^'^  P^-^'ar  region, 

A.  Dorsal  Begion. 

'Pi^w  onlj  contains  one  muscle,  the  pedal  (extensor  hrevis  digitorum)    If  ia  nffo„i  i 
behind,  to  the  antero-external  part  of  the  upper  face  ot  the  os  calds  bv  several  ,no  o±  ' 
aminiB  ;  its  fleshy  fasciculi,  four  in  number,  are  prolonged  by  ns  rniinv  So  1  °''V 
to  the  first  four  toes ;  three  of  them  pass  along  with  the  teiKloL  of  he  common  o^tt'"' 
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B.  Plantar  Begion. 
This  is  subdivided  into  three  regions:  a  middle,  internal,  and  external. 

  ™    ,  _  •  .  t    f^riio  /^ntn/in.nn 


four  tendons,  -vvhich  a.;e  in>«rted  nt°  the  ^eco         ^^^^^k^^^^  ^^^^^ 

forming  rin-s  through  w  ich  p^^^^^  t„        tendons  of  the  common 

2  Tho  accessory  of  the  long  Jicxor,  VI  li^B^  f 

rudimentary  condition  in  the  Dog. 


Fig.  141. 


Fig.  142. 


FIEST  LAYER  OF  PLANTAB  MUSCLES  OF 
HUMAN  FOOT. 

1  Os  calcis  •  2,  Posterior  part  of  plantar 
fjcia  di^i^ed  transversely ;  3  AMuctor 
pomcis;  4,  Abductor  mimmi  digitn;  5, 
flexor  bre'vis  digitorum ;  6,  Tendon  of 
flexor  longus  poUicis  ;  7,  7,  Lumbricales. 


THIRD  AND  PART  OF  SECOND  I^T^  OF 
PLANTAR  MUSCLES  OF  HUMAN  FOOT. 
1,  Incised  plantar  fascia ;  2,  Musc^- 
sorius:  3,  Tendon  of  flexor  longus  digi 
torum  •  4  Tendon  of  flexor  longus  polhcis ; 
5?Fl«or 'brevis  poUicis ;  6,  Adductor  pol- 
licis  •  7,  Flexor  brevis  mimmi  digitn ,  », 
SanWe'rsus  pedis;  9,  Interossei  muscle, 
plantar  and   dorsal;   10,  Co'ivex  ndge 
formed  by  tendon  of  peroneus  longus  m  its 
oblique  course  across  the  foot. 

tbe  o»eateistoU»inlein«l  s«s.mo.d  Md  to^^  oundfoim  md 
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Tho  extormil  plantar  resioii  likewise  comprises  tliroo  musclos,  whicli  are  : 

1.  The  short  abductor  of  the  little  toe,  which  is  detached  from  tho  internal  tuberosity 
of  the  OS  culcis,  and  is  inserted  into  the  external  portion  of  the  first  phalanx  of  the  little 
toe. 

2.  The  short  flexor  of  the  little  tue  is  attached,  behind,  to  the  sheath  of  the  long 
peroneus  and  to  the  process  of  the  fifth  metatarsal ;  in  front,  to  the  external  part  of  the 
first  phalanx  of  the  little  toe. 

3.  The  opponens  of  the  Utile  toe,  concealed  beneath  the  preceding,  is  inserted  at 
one  end  to  the  sheath  of  the  long  peroneus,  and  at  the  other  to  the  external  border  of 
the  fifth  metatarsal. 

C.  Interosseous  Muscles. 

These  are  divided  into  dorsal  and  plantar  interossei.  Their  disposition  is  nearly 
the  same  as  iu  the  hand. 


CHAPTBE  in. 

THE  .MUSCLES  IN  BIEDS. 


In  birds  we  find  the  majority  of  the  muscles  already  described ;  though  they  are  appro- 
priate by  their  form,  volume,  arrangement,  etc.,  to  the  particular  conformation  of  the 
skeleton  in  these  animals. 

To  undertake,  in  this  essentially  practical  work,  a  special  description  of  all  these 
organs,  would  be  to  depart  from  the  object  aimed  at  :  and  we  therefore  confine  ourselves 
to  those  points  which  present  most  interest  in  an  animal  mechanic  point  of  view. 

1.  Tendons. — The  tendons  in  birds  present  in  the  inferior  limbs  and  at  the  extremity 
of  the  wings  an  amount  of  ossification  more  or  less  extensive  along  theii'  course.  This 
transformation  of  the  fibrous  tissue  of  the  muscles  is  not  the  effect  of  senility,  for  it  is 
noticed  in  very  young  animnls. 

The  tendons,  in  losing  the  greater  part  of  their  elasticity,  doubtless  gain  in  tenacity; 
and  this  allows  them  to  transmit  to  the  bony  levers  the  muscular  efforts  in  a  more 
integral  manner. 

It  is  also  observed  that  the  partial  ossification  of  the  tendons  does  not  exclusively 
belong  to  the  limbs  ;  for  it  is  not  rare  to  meet  with  this  change  in  other  regions,  as  in 
the  neck  of  wading  birds.  Iu  tlie  museum  of  the  Veterinary  School  at  Lyons  is  the 
skeleton  of  a  heron  which  shows  this  peculiarity  in  the  highest  degree ;  the  cervical 
vertebras  are  roughened  by  a  multitude  of  filiform  bony  stylets,  all  directed  backwards, 
and  which  have  originated  from  the  ossification  of  the  tendinous  fibrillje  annexed  to  the 
muscles  of  the  cervical  region. 

2.  The  Pectoral  Muscles— 1\\q  two  alternative  movements  which  produce' flight— the 
elevation  and  depression  of  the  wings— being  due  to  the  action  of  the  pectoral  muscles 
these  merit  special  notice. 

The  superficial  or  great  pectoral,  "  which  alone  weighs  heavier  than  all  the  other 
muscles  of  the  bird  put  together,  is  attached  to  the  furculum,  to  the  great  ridge  of  the 
sternum,  and  to  the  last  ribs;  it  is  inserted  into  the  very  salient  rugged  outline  of  the 
Jiumerus  It  is  by  this  muscle  that  birds  are  able  to  give  those  powerful  strokes  of  the 
wings  which  are  necessary  in  flight." 

The  deep  or  small  pectoral  m  "placed  in  the  angle  formed  by  the  body  of  the  sternum 
111  the  interval  between  the  furculnm  and  the  coracoid  bona 
ion?  nt^?  P *''r^^       ^™'^°if"  ^^'"^^^  °f       furculum,  the  coracdd 

S.U  rn^.pfT  "  ^^"^'^  t'le  l^ead  of  the  humerus, 

an  etvnfn^  n.;i  li  ""f^f  °-  J''^'  ^"^^Sement  that  nature  has  been  able  to  place 

an  elevator  and  depressor  at  the  inferior  surface  of  the  trunk  so  far  from  the  centre  of 

r,.  /n"^'^''  f  °P*i"e        nomenclature  of  Vicq-d'Azyr,  called  this  muscle  the  middl,> 
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the  head  of  the  hm.en.s.   In  our  opinion  ti.is  tf  J^on^es  ^^^^^^^^^^ 

region,  but  to  that  of  the  shoulder  ■•^^'^jj^^^-^^:^^^^  in  its  development.' 

as  tl.e  coiaco-humeialis,  which  lias  followed  ^'.^^  g^^^'^^^^^^         disposed  from  what 

3.  The  I)ia,/,n.3--"      .^J  it  exis  ^^^^^  deUed  and  mi.- 

it  is  in  the  liighcr  vertebrata  that  it^  ^^Jf  \^^^^^  „  as  problematical  by  a  arge 
understood,  admitted  aiul  re  uted^^^^^^^  I  df  muscle  exiits,  and  its  development  is  in 
number  of  anatomists.  NcveitlielebS,  ^j!  "functions  It  is  composed  of  two  planes, 
perfect  harmony  with  the  3- -  ^  t fea^rS;  but  soon  bicome  separate  and 
Nvhieh  at  tlieir  ongm  are  «°"^°X^^^  direction.    The  transverse  p  ane  is 

pursue,  one  a  .^f '     .^^.T^^^^^^^^  right  to  the  left  ribs  against  the 

mpirat.,,  n.mole  b.l.p  absent '?        i»  di.phag^,  »hiA 

te,  are  'efHy  P»"l«l„  '  "l  .'Tits  T  A  Socfc  awL-al  diaptoj..  p... 
presides  m  lire  dilKlatio"  of       '""^s  ■  mspiralta  of  the  wr  by  dilMing 

of  the  diaphragm."  ,    ^  ^  Sappey.  an  observer  who  is  as  conscien- 

1  E.  Geoffrey  Saint-Hilaire,  in  ^^^-emoir  on  t^^^^^^^^^  ^^rtL^e^ 
Anatomique,'  vol.  i.  p.  89),  m  «°°?P^^'"g  jranT  r^o^^^  three  pectorals  as  well 
also  employs  the  "o^^enclature  of  Vicq-d  Az^^^^  ^1^^       ^  master  who 

We  are  however,  obliged  to  confess  o^i^^^!®^  .^^^„^?;_7^„f  o^-gans,  in  consequence  of  bis 
Slrelblished 'rules  to  follow  m  the  ^^^^^^^^^^^"^^^^^^^^^^      he  ^-iW^^FfZ 
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CHAPTEK  IV. 

GENERAL  TABLE  OF  THE  INSERTIONS  OF  THE  MUSCLES 

SOLIPEDS. 

1.  Vertebral  Column. 

A.  CERVICAL  VEETEBBiE. 

I.  Atlas. 

The  atlas  gives  insertion  to  nine  pairs  of  muscles  : — 

a.  By  the  surface  representing  the  spinous  process,  to  the — 

Small  posterior  recti  muscles  of  the  head. 
h.  By  its  transverse  processes,  to  the — 

1.  Splenius  muscles. 

2.  Small  complexus  muscles. 

3.  Great  oblique  muscles  of  tlie  head. 

4.  Small  oblique  muscles  of  the  head. 

5.  Mastoido-humeralis  muscles. 

c.  By  its  body,  to  the — 

1.  Small  anterior  recti  muscles  of  the  head. 

2.  Small  lateral  recti  muscles. 

3.  Long  muscle  of  the  neck. 

n.  Axis. 

The  axis  gives  insertion  to  six  pairs  of  muscles  : — 

a.  By  its  spinous  process,  to  the  — 

1.  Transverse  spinous  muscles  of  the  neck. 

2.  Great  oblique  muscles  of  tlio  head. 

3.  Great  posterior  recti  muscles  of  the  head. 

b.  By  its  transverse  processes,  to  the — 

1.  Intertransverse  muscles  of  the  neck. 

2.  Mastoido-humeralis  muscles. 

And  by  the  inferior  face  of  its  body,  to  the — 

3.  Long  muscle  of  the  ueck. 

III.  Third,  Fourth,  Fifth,  Sixth,  and  Seventh  Cervical  Vertebrie. 
These  vertebra  give  insertion  to  the  following  muscles :  

a.  By  their  spinous  processes,  to  the — 

1.  Transverse  spinous  muscles  of  the  neck. 

2.  Ilio-spinalis  muscles  (4tli  to  the  7th). 

b.  By  their  articular  tubercles,  to  the — 

1.  Great  complexus  muscles. 

2.  Small  complexus  muscles. 

3.  Transverse  spinous  muscles  of  the  neck. 

4.  Intertransverse  muscles  of  the  neck. 

c.  By  their  transverse  processes,  tii  he — 

1.  Angular  muscles  of  the  scapula. 

2.  Splenius  muscles  (3rd  and  4th). 

3.  Mastoido-humeralis  muscles  (3rd  and  4th) 

4.  Common  intercostal  muscles  (7th). 

5.  Intertransverse  muscles  of  the  neck. 

6.  Iho-spinalis  muscles  (inferior  branch). 
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And  by  the  inferior  faces  of  their  bodies,  to  the — 

1.  Great  anterior  recti  muscks  of  the  head. 

2.  Long  muscle  of  the  neck. 


B.  DORSAL  VEKTEBE2E. 

The  dorsal  vertebras  give  insertion : — 

a.  By  their  epinous  processes,  to  the — 

1.  Splenius  muscles  (1st  to  5th  or  Gtli). 

2.  Great  complexus  muSL-les  (Ist  to  6tli). 

3  Small  complexus  muscles  (1st  and  2nd). 

4.  Trapezius  muscles. 

5.  Great  dorsal  muscles  (4th  to  18th). 

6.  Ehonihoid  muscles  (2nd  to  7th). 

7.  Small  anterior  serrated  muscles  (2nd  to  13th). 

8.  Small  posterior  serrated  muscles  (10th  to  18th). 

9.  Ilio-spinalis  muscles. 

10.  Transverse  spinous  muscles  of  the  back  and  loins. 

b.  By  their  transverse  processes,  to  the — 

1.  Great  complexus  muscles. 

2.  Small  complexus  muscles. 

3.  Ilio-spinalis  muscles. 

4.  Transverse  spinous  muscles  of  the  back  and  loins. 

5.  Supercostal  muscles. 

c.  By  their  bodies,  to  the — 

1.  Long  muscle  of  the  neck  (1st  to  6th). 

2.  Great  psoas  muscles  (171h  to  IStli). 

3.  Small  psoas  muscles  (16th  to  18th). 


0.  LUMBAR  VEETEBB2E. 

The  lumbar  vertebrae  give  insertion : — 
o.  By  their  spinous  processes,  to  the — 

1.  Great  dorsal  muscles. 

2.  Small  posterior  serrated  muscles  (1st  to  3rd). 

3.  Ilio-spinalis  muscles. 

4.  Transverse  spinous  muscles  of  the  back  and  loins. 

b.  By  their  articular  tubercles,  to  the — 

1.  Ilio-spinal  muscles. 

2.  Transverse  spinous  muscles  of  the  back  and  loins. 

c.  By  their  transverse  processes,  to  the — 

1.  Great  psoas  muscles. 

2.  Square  muscles  of  the  loins. 

3.  Intertransverse  muscles  of  the  loins. 

4.  Transverse  muscles  of  the  abdomen. 

5.  Ilio  spinalis  muscles. 

d.  By  their  bodies,  to  the — 

1.  Great  psoas  muscles. 

2.  Small  psoas  muscles. 

3.  Pillars  of  the  diaphragm. 

D.  &AORDM. 

The  sacrum  gives  insertion  to  the — 

1.  Ilio-sinnalis  muscles.  _ 

2.  Transverse  spinous  muscles  of  the  back  and  loins. 

3.  Superior  sacro-coccygeal  muscles. 

4.  Lateral  sacro-coccygeal  muscles. 

5.  Inferior  sacro-coccygeal  muscles. 
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6.  Tschio-coccygeal  muscles. 

7.  Long  vasti  muscles. 

8.  Semitendinosus  muscles. 

9.  Internal  obturator  muscles. 

B  COCCYX. 

The  coccyx  gives  insertion  to  the — 

1.  Superior  sncro- coccygeal  muscles. 

2.  Inferior  sncro-coccygeal  muscles. 

3.  Lateral  sacro-coccygeal  muscles 

4.  lacliio-coccygeal  muscles  (1st  and  2nd  coccygeal  voitol)r.u). 


2.  Head. 

A.  BONES  OF  THE  ORANH'M. 

I.  Occipital. 

The  occipital  gives  insertion  to  nine  pairs  of  muscles  : — 

1.  Great  com  plexus  muscles. 

2.  Small  oblique  muscles  of  the  head. 

3.  Great  posterior  recti  muscles  of  the  head. 

4.  Small  posterior  recti  muscles  of  the  head. 

5.  Great  anterior  recti  muscles  of  the  head. 

6.  Small  anterior  recti  miiscles  of  the  head. 

7.  Small  lateral  recti  muscles. 

8.  Digastric  muscles. 

9.  Occipito- styloid  muscles. 

II.  Parietal. 

The  parietal  gives  attachment  to  one  muscle : — 
The  temporal. 

III.  Frontal. 
,  The  frontal  gives  insertion  to  the — 

Supernaso-labialis. 

IV.  Sphenoid. 

The  sphenoid  gives  attachment  to  four  muscles  :  — 

1.  Great  anterior  recti  muscles  of  the  head. 

2.  Small  anterior  recti  muscles  of  the  head. 

3.  Internal  pterygoid  muscles. 

4.  External  pterygoid  muscles. 

V.  Temporal. 

The  temporal  gives  insertion  to  five  muscles  :  — 

1.  Splenius. 

2.  Small  com  plexus. 

3.  Small  oblique  muscle  of  the  head. 

4.  Mastoido-liumeralis. 

5.  'J'eniporal. 

B.  BONES  OF  THE  FACE. 

I.  Superior  Maxillanj. 
The  supermaxiUary  gives  insertion  to  the  following  muscles  : 

1.  Cutioularis  of  the  neck. 

2.  Alveoli-labialis. 
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3.  Supermaxillo-nasalis. 

4.  Great  supormaxillo-nasnlis. 

5.  Masseter. 

II.  Premaxillary  Bone. 
The  premaxillary  bone  gives  insei-tion  to  the— 
1  Small  suponnaxillo-nasalLs. 
2.  Anterior  middle  or  intermediate  muscle. 

III.  Falatine  Bone. 
The  palatine  bone  gives  insertion  to  the— 
Internal  pterygoid  muscle. 

IV.  Zygomatic. 

The  zygomatic  bone  gives  insertion  to  one  muscle,  the- 
Supermaxillo-labialis. 

V.  Lachrymal. 

The  lachrymal  bone  gives  insertion  to  one  muscle,  the- 
Lachrymo-labialis. 

VI.  Nasal  Bone. 

The  nasal  bone  gives  insertion  to  one  muscle,  the— 
Supernaso-labialis. 

VII  Inferior  Maxilla. 
The  inferior  maxUla  gives  insertion  to  the  following  muscles : 

1.  Sterno-maxillaris. 

2.  Alveolo-labialis. 
3  Maxillo-labialis. 

i.  Posterior  middle  or  intermediate  muscles. 
5.  Masseter  muscles. 

6  Temporal  muscles. 

7  Internal  pterygoid  muscles. 

8.  External  pterygoid  muscles 

9.  Digastric  muscles. 

10.  Mjlo-byoid  muscle. 

11.  Uenio-byoid  muscl.  s. 

0.  HYOID  BONE. 

The  hyoid  bone  gives  insertion  to  the  following  muscles  :- 
a.  By  its  hody  and  its  thyroid  corima— 
1   Sterno  hyoid  mnsck  8. 

2.  Scapulo  hyoid  muscles. 

3.  Mylo-hyoid  muscles. 
i.  Genio-hyoid  muscles. 
5"  Stylo-hyuid  muscles. 

6  Kcrato-hyoid  mnscL  s. 

7  Transverse  muscle  ot  the  hyo.d  bone. 

I.  By  its  hrmuhes  (styloid  corn,m  and  styloid  bones)- 
1.  Stylo-hyi>id  museli  s. 
2'  Kernto-hyoid  muscli  s. 
3"  Oct  ipito-styloid  muscles. 
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3.  Bones  of  the  Thokax. 

A.  THE  BIBS  AND  THEIR  CARTILAGES. 

The  ribs  and  costal  cartilages  give  insertion  to  tbo — 

1.  Scalenus  (1st). 

2.  Small  anterior  serrated  muscle  (5th  to  9th). 

3.  Small  posterior  serrated  muscle  (9th  to  18th}. 

4.  Ilio-spiualis  muscle  (3rd  to  18th). 

5.  Common  intercostal  muscle. 

6.  Gi-eat  psoas  (17th  to  18th). 

7.  Square  muscle  of  the  loins  (IGth  to  18th). 

8.  Great  seriated  muscle  (1st  to  8th). 

9.  Transverse  muscle  of  the  riba  (1st). 

10.  External  intercostal  muscles. 

11.  Internal  intercostal  muscles. 
]  2.  Supercostal  muscles. 

13.  Triangular  muscle  of  the  sternum  ^2nd  to  8th). 

14.  Great  oblique  muscle  of  the  abdomen  (5th  to  ISth). 

15.  Small  oblique  muscle  of  the  abdomen  (asternal  caitilages). 

16.  Great  rectus  muscle  of  the  abdomen  (asternal  cartilages;. 

17.  Transverse  muscle  of  the  abdomen, 

18.  Diaphragm  (7th  to  18th). 


B.  STEHNUII. 

The  sternum  gives  insertion  to  the — 

1.  Cuticularis  of  the  neck. 

2.  Sterno-maxillary  muscles. 

3.  Stemo-thyroid  muscles. 

4.  Sterno-hyoid  muscles. 

5.  Superficial  pectoral  muscles, 
ti.  Deep  pectoral  muscles. 

7.  Transverse  muscles  of  the  ribs. 

8.  Tj-iangular  muscle  of  the  sternum. 

9.  Great  recti  muscles  of  the  abdomen. 

10.  Transverse  muscles  of  the  abdomen. 

11.  Diaphragm. 


4.  Thoracic  Limb. 

a.  bones  of  the  shoulder. 
Scapula. 

The  scapula  gives  insertion  to  seventeen  muscles  :  

a.  By  its  external  face  to  the — 

1.  Supraspinatus. 

2.  Subspinatus. 

3.  Short  abductor  of  the  arm,  or  teres  minor 

4.  Long  abductor  of  the  arm. 

5.  Trapezius 

6.  Mastoido-humeralis. 
h.  Py  its  internal  face,  to  the — 

1.  Ehoraboid  muscle. 

2.  Angular  muscle  of  the  scapula. 

3.  Great  seri-iited  muscle. 

4.  Suliscapularis. 

5.  Small  scapulo-humeral  muscle. 

"  ^^'^^^^  ''^  ---^  --oh  an,  the  coracoid 

1.  Steruo  prescapularis,  or  small  pectoral  muscle. 
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2.  Long  flexor  of  the  fore-arm,  or  brachial  biceps. 

3.  Coraco-brnchiiil  muscle. 

4.  Supruspinatus  muscle. 

a.  By  Us  ^sterior  Lor^.r,  co^nprisea  Ui.e.n  iU  C.sal  angU  an.!  ike  crre- 
sponding  portion  of  the  humeral  angle,  to  tlie— 
1.  Long  extensor  of  the  fore-arm. 
2  I  arge  extensor  of  the  forc-aiTO.  _ 
3*.  Adductor  of  the  arm,  or  tores  major. 

4.  Long  al'diictor  of  the  arm. 

5.  Short  abductor  of  the  arm. 


B.  BONES  OP  THE  ARM. 

Eimerus. 

The  humerus  gives  insertion  to  twenty-four  muscles:- 
a.  By  its  superior  extremity,  to  the— 

1.  Supraspinatus. 

2.  Subspinatus. 

3.  Subscapularis. 

4  SmaU  scapulo-humeralis. 

5".  Sterno-trochineus,  or  deep  pectoral. 

6*.  Panniculus  carnosus. 

b.  By  its  lody,  to  the— 

I  Long  abductor  of  the  arm. 

6*  Short  extensor  of  the  fore-arm. 

9  interior  extensor  of  the  metacarpus. 
10  Anterior  extensor  of  the  phalanges. 

II  Great  dorsal  muscle. 

I  Deep  Eor  of  the  pbalmges,  or  pertor.™. 

C.  BONES  OF  THE  lOBE-ABM. 

I,  BadiUB, 

The  radius  gi'es  insortion  :— 

2  Aotltior  extensor  of  the  pM«»8f  • 
I  mLi  extensor  of  the  phatoges. 

'''fshort  totrif  the  forearm,  or  mteri.r  br.ebW  mnscle. 
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ir.  Ulna. 

Tho  ulua  gives  iusertioii  : — 

a.  By  its  upper  extremity  {olecranon)  to  the — 

1.  Long  extousnr  of  the  foi'e-nrui. 

2.  Large  extensor  of  the  fore  arm. 

3.  Sliort  extonsor  of  tlie  fore-arm. 

4.  Middle  extensor  of  the  fore-arm. 

5.  Siuidl  extensor  of  the  fore-arm,  or  anconeus  muscle. 

6.  Oblique  llexoi-  of  the  metacarpus. 

7.  Deej)  flexor  of  tlie  phalanges,  or  perforans. 
h,  By  its  body,  to  the — 

1.  Short  flexor  of  the  fore-arm,  or  anterior  brachial  muscle. 

2.  Lateral  extensor  of  the  phalanges. 

D.  BONES  OP  THE  CARPUS. 

Supercarpal  Bone. 

The  supercarpal  bone,  the  only  bone  of  the  carpus  which  has  muscular 
attachments,  gives  insertion  to  two  muscles : — 

1.  External  flexor  of  the  metacarpus,  or  posterior  ulnar. 

2.  Oblique  flexor  of  the  metacarpus. 

E.  BONES  OF  THE  METACABPCS. 

I.  Principal  Metacarpal. 
The  principal  metacarpal  gives  insertion  to  a  single  muscle  : — 
By  its  superior  extremity,  to  the — 

Anterior  extensor  of  the  metacarpus. 

II.  External  Rudimentary  Metacarpal. 
.    This  gives  insertion  to  a  single  muscle  : — 

External  flexor  of  the  metacarpus,  or  jjosterior  ulnar. 

III.  Internal  Rudimentary  Metacarpal. 
This  gives  insertion  to  two  muscles : — 

1.  Oblique  extensor  of  the  metacarpus. 

2.  Internal  flexor  of  the  metacarpus,  or  groat  palmar  muscle. 

F.  BONES  OP  THE  DIGITAL  EEGION. 

I.  First  Phalanx. 
This  gives  insertion  to  two  muscles : — 

1.  Anterior  extensor  of  tlie  phalanges. 

2.  Lateral  extensor  of  the  phalanges. 

II.  Second  Phalanx. 
This  gives  insertion  to  two  muscles : — 

1.  Anterior  extensor  of  the  plialaugos. 

2.  Superficial  flexor  of  the  phalanges. 

III.  Third  Phalanx. 

Tlic  third  phalanx,  or  os  pedis,  gives  insertion  to  two  muscles  :  — 

1.  Anterior  extousnr  of  tlio  phalanges. 

2.  Deep  llexor  of  the  plinlangcs. 
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5.  Abdominal  Limb. 

A.  liONliS  OF  TUK  HAUNCH. 

Coxa. 

The  coxa  gives  insertion  : — 

o.  By  the  ilium,  to  Ike — 

1.  Ilio-spinalis  muscle. 

2.  Iliac;  (psoas)  muscle. 
'6.  Small  psoas  muscle. 

•1.  Square  muicle  of  the  loins. 

5.  Ischio-coccygeal  niuscle. 

t).  Great  oblique  muscle  of  the  nbJnmcu. 

7.  Small  oblique  muscle  of  the  abdomen. 

8.  Trausverse  muscle  of  the  abdomen  (throiigli  the  medium  of  the  crural 

arch). 

9.  Middle  gluteal  muscle. 
1  0.  Deep  gluteal  muscle. 

11.  Muscle  of  the  fascia  lata. 

12.  Anterior  rectus  musde  of  the  thigh. 

13.  Anterior  gracilis  muscle. 

14.  luternal  obturator. 

li.  By  the  pubis,  to  the — 

1.  Great  oblique  muscle  of  tbe  abdomen. 

2.  Small  oblique  muscle  of  the  abdomen. 

3.  Great  rectus  muscle  of  the  abdomen. 

4.  Ti  ansverse  muscle  of  the  abdomen  (through  the  medium  of  the  crural 

arch). 

5.  Short  adductor  of  the  leg. 
G.  Pectiueus  muscle. 

7.  Small  adductor  of  the  thigh. 

8.  External  obturator  muscle, 
'j.  Internal  obturjvtor  nuiscle. 

c.  By  the  ischium,  to  the — 

1.  Superficial  gluteus  muscle. 

2.  Ijong  vastus  muscle. 

'S.  Seiiiiteudiiious  muscle. 

4.  Semimembranous  muscle. 

5.  Short  adductor  of  the  leg. 

().  Great  adductor  of  the  thigh. 

7.  Square  crural  muscle. 

8.  External  obturator  muscle. 

9.  Internal  obturator  muscle. 

10.  Gemelli  muscles  of  the  pelvis. 


B.  BO.NES  OF  THE  THIGH. 

Femur. 

The  femur  gives  insertion  : — 

a.  By  its  upper  extremity,  to  the— 

1.  Great  psoas  muscle. 

2.  Iliac  psoas  muscle. 

3.  Middle  gluteus  muscle. 

4.  Deep  gluteus  muscle. 

5.  External  obturator  muscle. 
G.  Internal  obturator  muscle. 

7.  Gemelli  muscles  of  the  jjelvis. 

h.  By  its  hoihj,  to  th< — 

*  1.  Superlicial  gluteus  muscle. 
2.  Fascia  lata. 
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3.  External  vastus  muscle  (crural  triceps). 

4.  Internal  vastus  muscle  (crural  triceps). 

5.  Anterior  gracilis  muscle. 

6.  Long  vastus  muscle. 

7.  Pectincus  muscle. 

8.  Small  adductor  of  the  tliigh. 

9.  Great  adductor  of  the  thigh. 

10.  Square  crural  muscle. 

11.  Gastrocnemii  muscles. 

12.  Superficial  flexor  of  the  phalanges,  or  perforatus. 
c.  By  its  inferior  extremity,  to  the — 

1.  Semimembranous  muscle. 

2.  Great  adductor  of  the  thigh. 

3.  Anterior  extensor  of  the  phalanges. 

4.  Flexor  of  the  metatarsus." 

5.  Popliteus  muscle. 


C,  BONES  OP  THE  LEG. 

I.  Tibia. 

The  tibia  gives  insertion  : — 

a.  By  its  upper  extremity,  to  the — 

1.  Flexor  of  the  metatarsus. 

2.  Soleus  muscle. 

3.  Deep  flexor  of  the  phalanges,  or  perforans. 

4.  Oblique  flexor  of  the  phalanges. 

5.  Long  adductor  of  the  leg  (through  the  medium  of  tlie  internal  patellar 

ligament). 

h.  By  its  lady,  to  the — 

1.  Long  vastus  muscle. 

2.  Semitendinous  muscle. 

3.  Short  adductor  of  the  leg  (in  common  with  the  long  adductor) 

4.  llexor  of  the  metatarsus.  ^' 

5.  Popliteus  muscle. 

6.  Deep  flexor  of  the  phalanges  or  perforans. 

XL  Fibula. 

The  fibula  gives  insertion  to  two  muscles  :— 

1.  Lateral  extensor  of  the  phalanges. 

2.  Deep  flexor  of  the  phalanges  or  perforans. 

in.  Patella. 

The  patella  gives  insertion  to  five  muscles  :— 

1.  Fascia  lata  muscle  (or  tensor  vaginse) 

2.  Anterior  rectus  of  the  thigh. 

3.  External  vastus  (crural  triceps). 

4.  Internal  vastus  (crural  triceps) 

5.  Long  vastus  muscle. 

D.  BONES  OF  THE  TABSUS. 

Calcis. 

The  calcis  gives  insertion  to  the  :— 
Gastrocnemii  muscles. 

Cuboides. 

The  cuboides  gives  insertion  to  the— 
Flexor  of  the  metatarsus. 

Y  2 
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Second  Cuneiform. 

This  gives  attacliineut  to  the— 
Flexor  of  the  metatarsus. 

E.  BONES  OF  TUE  METATAKSUS. 

The  principal  metatarsal  gives  insertion  to  the- 
Flcsor  of  tUo  metatarsus. 

F.  BONES  01'  THE  FOOl'. 

I  First  Fhalaiix. 

The  first  phalanx  gives  insertion  to  one  muscle,  the- 
Anterior  extensor  of  the  phalanges. 

II  Second  Phalanx. 
The  second  ptaW  gives  inBertio,.  to  two  museles 

III  Third  Phalanx. 

The  tWri  pWanx  givee  insertion  t»  two  mnsoles 
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CHAPTER  I. 

GENERAL  CONSIDERATIONS  ON  THE  DIGESTIVE  APPARATUS. 

We  have  considered  the  animal  as  a  macliine  composed  of  various 
levers  and  susceptible  of  various  movements ;  but  it  will  be  easily  under- 
stood that  the  working  of  this  machine  will  cause  the  wear  or  decomposition 
of  the  molecules  which  enter  into  the  construction  of  its  organs,  and 
that  these  springs  or  animated  wheels  demand  for  their  maintenance  an 
incessant  supply  of  new  materials,  destined  to  repair  their  continual  losses 
Anmaals,  therefore,  are  under  the  necessity  of  taking  aliment,  from  whicli 
they  extract  those  reparative  principles  which,  distributed  to  all  the  organs 
are  assimilated  into  their  proper  substance. 

The  organs  in  which  this  work  of  preparation  and  absorption  of  the 
organisable  material  is  carried  on  are  coUec'tively  named  the  digestive 
apparatus :  one  of  the  most  important  of  those  which,  as  we  will  see  suc- 
cessively complicate  and  perfect  the  animal  machine.  This  apparatus  does  not 
properly  speaking,  constitute  an  essentially  distinctive  characteristic  of 
animality,  as  there  are  animals  without  a  digestive  cavity  ;  but  it  is  yet  one 
of  the  most  salient  attributes,  for  the  exceptions  just  mentioned  are  ex- 
tremely rare.  Considered  m  the  vertebrata,  this  apparatus  appears  as  a 
long  tube,  most  frequently  doubled  on  itself  many  times,  bulg  n^t  intervals 
and  provided  a  ong  its  course  with  several  supplementary"  organs  the 

l3h  y  fht"         1  Tbis  tube  extends  the  whole 

length  of  the  animals  body,  and  opens  externally  by  two  orifices  one  of 
hese  servmg  for  the  introduction  of  aliment,  the  other  for  the  exSlsTn  of 

™  -  extreL&th: 

f]..^!^r  apparatus  is  not  identically  the  same  in  all 

the  individuals  composing  the  sub-kingdom  of  vertebrata  •  on  the  contrarv 

principle  prevails  in  itTcoLtrnotim   tl      ^''^T  ,^PP^^-^t"«'  ^°<i  the 
wliichevei-  of  iho.       :L!r*i""*;""  throughout  the  entire  series.  G 


same 


wliicheve;  of  the  vertebi^rwe  "  v  C  l'T-  Thus, 
be  found  composed  of  al^  flection  of  tlSl" ^'""Z  \'\^}^'^'^'^^7  tube  wili 
succeed  each  ither  from  befot  t  bd  iS  tK  "^"l^f«"^«--ties,  which 
pharynx,  a^sopluujus,  stomach,  and  in^Z^        "  ^'^^"'"'"^  order:  the  mouth, 
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THs  system  of  cavities  is  di«  _ 
tions  :  the  first  comprises  the  "  preparatory 

ments  m  whieh  are  earned  «^  ^^^^^jf 'Sf      subsequent  modifications  which 
hecause  they  l-'^P^^'^       ^i^^^m  o?  dige^        the  second  seetiou  is 
constitute  the  essential  J^XS  where  these  phenomena  take  place 
formed  by  the  stomach  and  ^^^ff  ^'^^i^d  in  its  course  with  annexed  organs, 
Each  of  these  two  sections  B  furni^^^^^^^^^        ^^^^^^  ^^.^ 

o^the^S^^^^^^  the'..e.  ,ancre^,  and  s.Uen  for 

^rc^S^the  g-al  Pos^ion^ of^- — S^^^ 

^  i^mmals  and  1 'V^^anrrs  lSged  beneath  the  upper  jaw  and  the 

canal  and  its  appended  organs  is  ^odf  ^  tion  of  the  vertebral 

man,  ^ese  two  ^^-^^  ^^^l^^ 
infra-diaphragmatic,  ^>ecause  of  then  lelat  o^^^^^  ^^^^^^ 

The  constituent  parts  of  t^e  ^^t  categoi^  apparatus  ;  and 

of  their  fimctions,  tbe  prej^am  or^^^^^^^^^^ 

Sose  of  the  second,  or  abdominal  portion  t^^^^^  ,espiratory  and  genito- 

These  various  organs,         .^^^^/^^^^of  viscera,  and  the_  t^vra  spUnch- 
nrinary  apparatus,  ^^^^^^Xn  b  ofanato^   devoted  to  their  s  udy. 
noloqy  is  often  given  to  that  bi*.ncn^^^^  .^^^^  ^^^^^^^  ^^^^^'^^'f 'Jf^,. 

These  new  organs  .^f  ^'^^^^^^^^^^^^^        as  to  their  nomenclature,  dis 
is  necessary  to  enter  ^^*°^JXsS  or  chemical  characteristics 

tea  named  the  01  ,.,„e  organs  which  .id  ta 

,U„lood,  ~";i»,;i»Ji^^;S'.ftto  LUC.;  form,  »  "P^fotte  Sd,  toWr. 

K'SSkrt.'S;"%,.,,.i... 
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SQUAMOUS  EPITHELIUM  FROM 
THE  MOUTH. 

The  large  scale  is  magnified 
310  diameters,  and  exhibits 
a  nucleus  with  nucleolus  in 
the  centre,  and  seconlary 
nucleated  cells  forming  the 
body  of  the  scale. 


A  mucous  membrauo  comprises  a  sui^erficial  or  epithelial  layer  and  a 
deep  portion  wliicli  constitutes  the  derm  or  chorioji  (corium). 

The  epithelium  is  a  very  thin,  inert  pellicle,  entirely  comiioscd  of 
epithelial  cells  united  by  an  almost  insignificant  quantity  of  amorphous 
matter  (blastema).  The  cells  are  flat  or  polygonal, 
round  or  cylindrical,  polyhedral,  or  very  irregular 
in  shape.  In  consequence  of  these  diverse  forms, 
there  is  pavement  (or  squamous^,  spherical  (or 
spheroidal),  and  cylindrical  or  conical  (or  columnar) 
epithelium.  If  the  cells  are  furnished  with  small 
filiform  appendages,  named  vibratile  cilia,  the 
epithelium  is  then  designated  ciliated.  When  the 
cells  are  arranged  in  a  single  layer  on  the  surface 
of  the  corium,  the  epithelium  is  said  to  be  simple  ; 
it  is  stratified  when  the  cells  are  arranged  in  strata 
upon  each  other.  In  stratified  epithelium,  the 
shape  of  the  cells  is  not  the  same  on  the  sm-face 
and  beneath  it,  and  it  is  named  after  the  form  of 
the  superficial  layer. 

The  mucous  derm  or  corium  corresponds  to  that 
of  the  skin,  as  the  epithelium  corresponds  to  the 
epidermis.   It  is  composed  of  connective  (or  areolar) 
tissue,  whose  thickness,  elasticity,  vascularity,  and 
sensibility  varies  with  the  situation  and  the  func- 
tion of  organs.    The  corium  is  thin  and  almost 
destitute  of  elastic  fibres  when  applied  to  the  bony 
walls  of  a  cavity;  on  the  contrary,  it  is  thick, 
elastic,  and  slightly  adherent  when  it  lines  organs 
which,  like  the  stomach,  oesophagus,  and  intestines, 
are  capable  of  increasing  or  diminishing  in  capacity. 
The  fasciculi  of   the  connective  tissue  in  the 
deeper  layers  of  the  corium  are  loosely  united, 
but  nearer  the  surface  they  lie  closer ;  some- 
times they  form,  under  the  epithelium,  an 
amorphous  surface-layer,  the  basement  (or 
limitary)  membrane.  The  sub-epithelial  face 
of  the  corium  is  scarcely  ever  smooth,  but 
ofiers  minute  prolon  gations  named  villosities  or 
jpcipZ/cE,  which  are  very  varied  in  their  form  columnar    ciliated  epithelium; 
and  volume,  and  is  more  or  less  marked  by        magnified  310  diameters. 
depressions  designated  follicles.    The  villi     ">  Nucleated  cells  vesting  on  their 
are  observed  on  the  deep-seated  mucous  mem-  extremities ;  b.  Cilia, 

branes  ;  they  are  more  particularly  the  vascular  and  absorbent  organs.  The 
papillae  are  found  towards  the  natural  apertures,  and  are  rich  in  nerves ;  they 
are  more  especially  the  organs  of  sensibility.  The  follicles,  lined  by  one 
or  other  form  of  cell,  are  exclusively  organs  of  secretion. 

b.  The  second  membrane  met  with  in  the  walls  of  the  hollow  organs  is  of 
a  musciUar,  and  sometimes  of  a  cartilaginous  nature.     The  muscular  mem- 
brane is  formed  of  uustriped  fibres  whose  slow  contraction  is  involuntary 
in  certain  organs— those  adjoining  the  natural  apertures— the  unstriped 
fibres  are  replaced  by  striped,  which  are  under  the  influence  of  tlie 
or  have  the  same  physiological  properties  as  the  smooth  fibres 
ce802)hagus.  ' 


columnar  epithelium. 
,  Nucleus  of  the  cell ;  2, 
Membrane  of  the  cell  raised 
from  its  contents  by  the 
absorption  of  water. 


as 


will, 
in  the 
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( Unstriped  or  smooth  bands  of  miiKcles  arc  composed  of  long  fusiform  cells 
with  stiift'-slmped,  olongiitcd  nuclei,  the  cells  varying  from  l-1125th  to  l-50tii 
of  au  inch  in  length,  and  from  l-5(525th  to  l-1125th  of  an  inch  in  breadth.) 

c.  When  the  organs  are  lodged  in  one  of 
the  great  splanchnic  cavities,  such  as  the 
chest  or  abdomen,  they  have  a  third  mem- 
bi'anc — a  seroiis  layer,  which  lines  the  cavity, 
and  is  reflected  around  the  viscera  contained 
in  it,  so  as  to  envelop  them  more  or  less 
completely.  This  layer  has,  therefore,  an 
adherent  face,  applied  cither  against  the  walls 
of  the  cavity  or  the  external  surface  of  the 
splanchnic  organs  ;  and  a  free  face  always  in 
contact  with  itself. 

A  serous  membrane  is  composed  of  two 
layers :  a  deep,  connective  portion,  analogous  to 
the  mucous  corium  ;  and  a  superficial,  which  is 
only  pavement  epithelium.  The  free  sui'faco 
of  this  epithelium  is  perfectly  smooth,  and 
lubricated  by  a  limpid  serosity  to  facilitate  the 
gliding  of  the  parts  the  membrane  covers. 
(The  epithelium  is  a  simple  tesselated  layer 
of  flattened  and  polygonal  nucleated  cells, 
about  l-1200th  of  an  inch  in  diameter). 

2.  The  solid  organs  are  either  contained 
in  the  splanchnic  cavities  or  situated  outside 
them,  in  the  midst  of  connective  tissue,  which, 
in  condensing  around  them,  often  forms  a 
fibrous  covering. 

Like  the  hollow  organs,  they  are  single — 
spleen,  liver  ;  or  in  pairs — kidneys  ;  and 
symmetrical  or  asymmetrical.  They  are 
retained  in  their  situation  by  their  vessels 
and  nerves,  by  adherence  to  the  neighbouring 
organs,  or  by  particular  serous  attachments. 

With  the  exception  of  the  lungs  of  animals 
that  have  respired,  all  the  solid  organs  have  a 
density  greater  than  water.  Their  weight  and 
volume  oflfer  numerous  diiferences,  which  are 
individual  or  relating  to  the  species  to  which 
they  belong.  Nevertheless,  each  organ  pos- 
sesses a  certain  volume  and  weight  which 
might  be  termed  physiologic  ;  when  the  organ 
is  above  or  below  this  average,  we  are 
authorized  in  saying  that  it  is  in  a  patho- 
logical condition. 

Organs  are  more  or  less  round  in  form, 
and  their  surface  is  traversed  by  a  variable 
number  of  furrows  which  indicate  their 
division  into  lobes  or  lobules. 


CONICAL  VILLI  ON  JIUCOUS  MEM- 
BRANE OF  SMALL  INTESTINE  ; 
MAGNIFIED  19  DIAMETERS. 

a,  Zone  of  follicles  surrounding  a  soli- 
tary gland  ;  6,  Apertures  of  simple 
follicles. 

Fig.  147. 


raSIFORM  CF.UJS  OF  SMOOTH 
MUSCULAU  FIllRE. 


«,  Two  cells  in  their  natural  state,  one  showing  the  staff-shaped  mioleus ; 
with  its  nucleus,  e,  broueht  distinctly  into  view  by  acetic  acul. 


h,  A  coll 


GENEIUL  CONSIDERATIONS  ON  THE  DIGESTIVE  AITAUATUS.  329 


Thoir  colour  is  diverse ;  they  may  be  very  pale — •parotid  rjland ;  or  very 
dark — liver,  spleen ;  or  uniform,  or  of  different  shades  :  varieties  wliich  are 
most  frequently  duo  to  the  mode  of  distribution  of  tho  vessels,  or  to  the 
presence  of  certain  anatomical  elements.  The  colour  of  organs  is  not  always 
the  same  in  the  deeper  parts  and  at  the  surface,  especially  when  they  are 
enveloped  by  a  thiclc,  opaque  membrane ;  for  instance,  the  testicle.  Lastly, 
the  coloration  is  less  intense  after  death  than  during  life,  and  particu- 
larly if  the  animal  to  which  the  organs  belonged  has  been  killed  by  effusion 
of  blood. 

The  consistence  of  organs  depends  on  their  internal  formation  and  tlie 
nature  of  their  constituent  elements ;  there  are  soft  organs,  such  as  the 
lungs,  and  resisting  organs,  as  the  testicles.  As  a  general  rule,  the  consistence 
of  organs  diminishes  after  putrefaction  has  set  in. 

Cohesion  is  the  resistance  that  organs  offer  to  the  forces  which  tend  to 
tear  them  ;  it  depends  upon  tlie  texture  of  the  organs,  and  the  more  or  less 
abundance  in  their  interior  of  fibrous  and  elastic  tissue.  Cohesion  is  very 
different  from  consistency ;  thus,  such  an  organ  as  the  lung  may  be  easily 
compressed,  but  may  be  very  difficult  to  tear. 

If  organs  are  examined  with  regard  to  their  structure,  it  will  be  observed 
that  all  have  a  thin  or  thick  fibrous  casing  which  throws  septa  into  their 
interior,  and  which  support  their  proper  tissue  ;  this  tissue  varies  with  the 
nature  of  the  organs.  It  will  also  be  found  that  they  are  traversed  by  a  • 
more  or  less  considerable  number  of  blood-vessels— avteiies  and  veins.  These 
vessels  expand  into  a  capillary  network,  whose  meshes  have  a  shape  closely 
allied  to  that  of  the  elements  of  the  proper  tissue.  The  number  and  volume 
of  the  vessels  of  an  organ  give  an  exact  idea  of  its  importance,  and  of  the 
activity  of  the  physiological  phenomena  taking  place  in  it.  Finally,  into 
the  composition  of  organs  enter  superficial  and  deep  hjmphatic  vessels  and 
nerves,  which  generally  follow  the  arteries.  The  latter  show  in  their  course 
small  ganglionic  enlargements ;  their  mode  of  termination  is  most  frequently 
unknown. 

Glands  are  organs  of  a  particular  construction,  whose  function  it  is  to 
eliminate  certain  fluid  or  solid  products  of  the  economy. 

The  very  simp^le  (or  tubular)  glands  consist  of  a  straight  or  convoluted 
tube  or  of  a  small  vesicular  cavity  opening  on  a  tegumentary  membrane  and 
are  Imed  on  their  ihner  face  by  one  or  more  layers  of  cells.  As  examples 
there  may  be  cited  the  tubular  glands  of  the  intestines  and  stomach  the 
racemose  (or  lobulated)  glands  of  Brunner,  and  the  solitary  follicles  of 
the  intestine. 

But  there  are  also  conglomerate  glands,  organs  more  complex,  though 
belonging  to  the  same  groups  as  the  simple  glands.  These  are  glands 
composed  of  ubes,  like  the  kidneys  and  testicles  ;  racemose  glands,  siich  as 
the  sahvary  glands  and  pancreas;  a  network  of  glands,  like  the  liver  •  or 
glands  with  closed  follicles,  such  as  the  thyroid^  In  these  the  essenthl 
anatomical  element-the  polygonal,  cylindrical,  or  spherical  8^^011- 
is  situated  on  the  inner  face  of  a  tube,  as  in  the  kidney,  or  a  clemi-vcs  cle 
as  IS  seen  m  the  pancreas,  or  deposited  without  any  order  in  the  meshes  of 
a  plexus  of  canaliculi,  as  occurs  in  the  liver  "Jt-^ncs  oi 

The  conglomerate  glands  are  provided  with  a  common  excretory  canal 
'^I^ZTT.f-'''  '  g^-«-t^"niber  of  arborescent  ivaSatJon  ' 

irJ^l  r   f  '"""i^       ««™P««^^^  of       elastic,  and  sometimcrcon 

tract  le,  conjunctival  membrane,  covered  on  its  inner  face  bv  in  on  n^nV 
which  may  or  may  not  be  of  the  same  character  as  Uiat  of  the  t^S.  ' 
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For  a  long  time  tlicrc  have  been  claBsed  as  glands  certain  organs — such 
as  tlie  spleen  and  thymus  body —without  excretory  ducts,  and  having  only 
remote  analogies  to  glands.  The  function  of  these  organs  is  but  little  known ; 
though  as  they  are  always  abundantly  supplied  with  blood-vessels,  and  as 
they  are  tlierefore  believed  to  liave  connections  with  the  vascular  system, 
they  have  been  named  vascular  hlood-glands. 

This  is  the  limit  to  which  the  generalities  relating  to  the  viscei-a  that 
form  the  object  of  splanchnology  must  bo  confined.  We  will  now  pass  to 
the  description  of  the  digestive  apparatus  in  mammals,  and  which  consists, 
as  mentioned  above,  of  a  series  of  enlarged  or  tubuliform  cavities,  to  which 
are  annexed  the  glandular  organs  designated  the  liver,  pancreas,  and  spleen. 


CHAPTER  II. 

THE  DIGESTIVE  APPAEATUS  IN  MAMMALIA. 
We  will  study,  successively :  1,  The  preparatory  organs,  which  include 
the  mouili,  the  salivary  glands  annexed  to  that  cavity,  the  pharynx,  and 
the  oesophagus  ;  2,  The  essential  organs,  comprising  the  stomach  and  intestine, 
and  their  annexes— the  liver,  pancreas,  and  spleen;  with  the  abdominaZ  cavity, 
which  contains  and  protects  these  organs. 

Abtiolb  I. — Prepabatort  Organs  of  the  Digestive  Apparatus. 

THE  MOUTH. 

The  mouth,  the  first  vestibule  of  the  alimentary  canal,  is  a  cavity 
situated  between  the  two  jaws,  elongated  in  the  direction  of  the  larger  axis 
of  the  head,  and  pierced  by  two  openings :  an  anterior,  for  the  introduction 
of  food  and  a  posterior,  by  which  the  aUment  passes  into  the  pharynx. 

Tlie  mouth  should  be  studied  in  six  principal  regions:  1,  The  hps, 
which  circumscribe  its  anterior  opening ;  2,  The  c7ieefo,  forming  its  lateral 
walls  •  3  The  palate,  which  constitutes  its  roof  or  superior  waU ;  4,  ilie 
tonque,  a  muscular  appendage,  occupying  its  inferior  wall ;  5,  The  soft  palate 
(velum  pendulum  palati),  a  membranous  partition  situated  at  the  postenor 
extremity  of  the  buccal  cavity,  which  it  separates  from  the  pharynx,  and 
concurs  in  the  formation,  by  its  inferior  border,  of  the  isthmus  of  the  fauces, 
or  posterior  opening  of  the  mouth  ;  6,  The  dental  arches  fixed  on  each  jaw 

We  will  study  each  of  these  regions  in  particular,  before  passing  to  tlie 
examination  of  the  mouth  in  general. 

Preparcdion.— The  whole  of  tlie  mouth  ought  to  be  examined  in  an  antero-posterior 
and  vertical  section  of  the  head,  as  in  figure  152. 

1.  The  Lips.    (Fig.  110.) 
These  are  two  membranous  movable  folds,  placed  one  above,  the  other 
below,  the  anterior  opening  of  the  mouth,  which  t^^^X  «^ ,  JJ^r^ 

is,  consequently,  a  superior  and  an  ineekior  lip,  united  at  each  side  by  a 

comrmssure.^  offers  for  study  an  external  and  internal  face,  and  a  free  and 

'^'^  t1;:^S^-  is  convex,  and.— ,.on  the  -diaii  line :  in  the 
upper  lip,  a  slight  projecti.m  which  divides  it  into  two  lateral  lobes,  m  tho 


TEE  MOUTH. 


331 


inferior  lip,  and  altogether  posteriorly,  the  single  prominoncG  named  the 
tuft  of  the  chin.  This  face,  formed  by  tlie  skin,  is  garnished  with  fine,  short 
hairs,  amongst  which  may  be  remarked  long,  coarse  bristles,  whose  bulbs 
are  implanted  perpendicularly  in  the  integument,  and  pass  beyond  its  deep 
surface,  to  be  lodged  in  the  subjacent  muscular  tissue.  These  pilous 
tentacles  ought  to  be  considered  as  veritable  tactile  organs,  as  several 
sensitive  nervous  twigs  penetrate  to  the  bottom  of  their  follicles. 

The  internal  face,  constituted  by  the  buccal  mucous  membrane,  and 
moulded  on  the  incisor  teeth,  is  concave,  smooth,  rose-coloured,  and  often 
stained  with  black  spots.  In  the  superior  lip,  particularly,  may  be  remarked 
numerous  orifices  opening  on  the  summits  of  three  small  papillae ;  these  are 
the  openings  of  the  excretory  canals  by  which  the  labial  glands  discharge 
their  fluid  into  the  interior  of  the  mouth. 

The  free  harder,  thin  and  sharp,  bears  the  line  of  demarcation,  which 
separates  the  two  teguments. 

The  adherent  border  is  limited,  in  the  buccal  cavity,  by  a  groove  formed 
by  the  mucous  membrane  in  its  passage  from  the  dental  arches  to  the  inner 
side  of  the  lips.  Beyond  the  mouth  it  is  not  indicated  by  any  peculiarity 
of  structiu-e  or  arrangement,  the  skin  being  continued  directly  from  the 
neighbouring  parts  on  the  lips. 

The  commissures  mark,  on  each  side,  the  point  of  reunion  between  the 
free  border  of  the  two  lips.  They  are  rounded  in  Solipeds,  and  offer 
nothing  remarkable  otherwise. 

Stkucture. — Each  lip  is  composed  of  two  tegumentary  layers  :  one 
cutaneous,  the  other  mucous,  between  which  is  found  muscular  tissue  and 
glands,  and  the  general  elements  of  every  organisation — vessels  and  nerves. 

1.  Tegumentary  layers. — The  skin  adheres  closely  to  the  subjacent  tissues, 
and  apart  from  the  characters  already  indicated,  there  is  nothing  more  to  be 
said  at  present,  with  regard  to  its  disposition,  as  it  will  be  studied  more 
completely  with  the  organs  of  sense.  With  regard  to  the  mucous  membrane, 
it  may  be  remarked  that  its  derm  is  thick  and  dense,  and  lies  on  a  layer  of 
salivary  glands;  that  it  is  provided  with  simple  conical  papillte,  and  is 
covered  by  stratified  pavement  epithelium.  (It  is  sometimes  streaked  with 
pigment.) 

2.  Muscles. — These  are:  the  labial  or  orbicularis,  the  sphincter  of  the 
buccal  aperture,  and  common  to  the  two  lips ;  in  the  upper  lip,  the  aponeu- 
rotic expansion  of^  the  supermaxillo-labialis,  the  musculo-fibrous  tissue 
which  separates  this  expansion  from  the  cutaneous  integument,  and  the 
terminal  insertion  of  the  sujpernasalis-lahialis  and  the  great  supermaxillo- 

nasalis;  in  the  inferior  lip,  the  tuft  of  the  chin  and  its  suspensory  muscles  

ihe  posterior  intermediates  (levatores  menti).  All  these  muscles  having  been' 
studied  in  detail  in  the  Myology  (page  217),  there  is  no  necessity  for  their 
bemg  again  described. 

3.  Labial  glandules.—These  form  an  almost  continuous  layer  between 
the  mucous  membrane  and  the  labial  muscle.  They  are  little  secretory 
organs,  similar  m  their  structure  and  uses  to  the  salivary  glands,  and  will 
be  described  when  these  come  under  notice. 

7  ^T1*  ^""^  merges.— The  blood  is  carried  to  the  lips  by  the  palato- 
labial,  and  the  superior  and  inferior  coronary  arteries.  It  is  returned  to  the 
heart  by  the  satellite  veins  of  the  two  last  vessels.  The  lymphatics  are  very 
numerous,  and  pass  to  the  glands  between  the  branches  ol'  the  lower  iaw 
The  nerves  are  of  two  kinds :  the  motor,  which  are  given  off  from  the  facial 
nerve,  and  arc  distributed  in  the  muscular  tissue  of  the  lips  to  cause  its 
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jjoa  J  J,  ,,  ^  

contraction;  the  sensitive  ncvos,  ^^I^  ^J'^^^Z 
branches  of  the  fifth  ^"^^P^^'^^^^  iX'^bti^  Un  1^0  cuLcous  integument, 
considerable  volnmo,  and  are  '^""^'^y .''^}^'''^^^^^^ 

to  which  they  conminnicate  -"^"^^^^f  Bolid  and  liquid  food ; 

FuNOTioNS.-The  hps  serve  I  Xr-  f.Tther^    and  likewise  pre- 

thcy  ..tain  it  in  fl^^^^^^:'^^^^^^^  t  be  Vded,  especially 

vent  the  escape  of  the  saliva.  ±ni.y 
iL  upper  lip!  as  very  delieate  organs  of  touch. 

2.  The  Cheeks.    (Fig.  110.) 

1        „c  ^rnllB  which  inclose  the  mouth  laterally. 
These  are  two  membranous  are  limited :  behind,  by  the 

molar  arches  on  to  fte  clieoks.  anloro-posferior,  liko  that  of  tho 

The  greatest  dmmeter  o,  «1  J^^^^^^^  „'arrow,  espeeialjy 

"hSd^rttTlrio^rgioT—,  it  can  assume  a  cartam  araphtude 

trcC^VMs  are  fo.^ed  h,  tU 

-r^Ughi&K^^^^^ 

the  stimulus  to  contractility.  this  membrane  is  united  m  an 

1.  HwcoMs  membrane.-The  external  .^^^^.^^  ^^^^^ 

intimate  Planner  to  the  buccinator  mn^^^^^^  ^^^^^  t^^th,  the 

Its  free  face  presents,  at  ^^.^/XL  pierced  the  summit  of  a  var  able- 
buccal  opening  of  the  P^^f  ^^^^^^^^^^^  there  is  also  remarked  a 
sized  tubercle.    On  the  ,  'iogous  in  their  constitution  to  the 

linear  series  of  little  salient  P^^^^^^^f^^ 

h^rgeparotideartubercle;  hese  are^  h^^  ^^^^    ^I,      of  a 

Its  structui-e  is  the  same  as  ^^1,^3  ^itb  pigment.) 

pale  coloxu",  and  sometimes  ^l^'^^^'^^^^^or  or  alveolo-labialis  muse  e 
^    2.  Muscular  iisswe.— This  is  the  external  face  of  this  muscle 

already  described.  I*  xnay  be  remem^e  ed  ^^^^^ 

is  covered  by  the  masseter,  the  f  ^P^J^J  .^^  ^  J       inferior  molar  glands 
internal  responds  to  the  ^^f^^^'^^^"""^^  ^ndular  lobules,  known  as  the 

3.  Glands.-These  are  two  ^^^f  j  f ,  ^.^^  g^^vary  glands. 
raolar  glands.    They  will  he  de^ex.b^^^^^^  , 

earr^bW^^^^  ^^'^ 
benches  of  these  arteries.  sv-bmaxiUary  glands.    The  «eri;e5  are  of 

The  lymphatics  proceed  those  supplying  the  lips : 

the  same  kind,  and  P^'°«f  V;^;^aUc T^^^^    "^^'^^^  muscular-  laye  , 

?l!c  circulation  and  the  labial  gla"^^"l^«)- ive  a-ents  in  mastication,  by  con- 

I^;^;;r.Th^cti»^^^^^ 

dental  grinding  surfaces. 
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iiiiixilla  above  tlic  angle  of  tlio  jaw,  niid  from  the  crown  of  tint  last  molar  tooth,  so  as  to 
l)atis  betwoon  the  curtain  of  tlio  soft  palate  on  the  one  part,  ami  the  iiuso  of  the  tongue  on 
the  other,  leaving  the  latter  organ  adliorcnt  to  the  lower  jaw.  This  last  should  ho 
removed  from  the  upper  jaw  by  cutting  through  the  inasseter  and  alvcolo-labial  muscles, 
and  so  exposing  the  hard  and  soft  palates  in  such 

a  manner  as  to  render  easy  the  special  dissections  Fig.  148. 

necessary  for  their  study.  These  dissections  are 
limited  to  the  removal  of  the  mucous  layer 
covering  the  deep  venous  network,  and  to 
the  partial  excision  of  this,  which  allows  the 
artery  au  1  palatine  nerves  to  be  seen.  (See 
figure  148.) 

The  palate  [hard  palate),  palatine  arch, 
or  upper  loall  of  the  mouth,  is  circum- 
scribed, in  front  and  on  the  sides,  by  the 
superior  dental  arcade,  and  limited,  behind, 
by  the  anterior  border  of  the  soft  palate. 
It  is  a  parabolic  surface,  exactly  repre- 
senting, in  its  configuration,  the  bony 
palate  (Fig.  21). 

On  its  face  is  remarked  a  median 
gi'oove,  which  partitions  it  into  two  equal 
divisions,  and  which  commences  quite  in 
front,  at  the  base  of  a  small  tubercle. 
Curved  transverse  furrows,  twenty  in 
number  (Leyh  gives  from  sixteen  to 
eighteen),  divide  each  of  these  halves 
into  an  equal  number  of  salient  arches, 
whose  concavities  are  turned  backwards, 
and  which  become  narrower  and  less 
marked  as  they  are  more  posterior. 
(These  arches  and  furrows  aid  in  retain- 
ing the  aliment  which  the  tongue  carries 
towards  the  palate  dui-ing  deglutition). 

Strdcturb. — The  palatine  lies  on  the 
bony  vault  formed  by  the  palatine  and 
supermaxillary  bones.  It  includes  in  its 
structure : 

1.  A  fibrous  membrane,  applied  to  the 
bone  just  mentioned,  which  sustains  a  re- 
markably-developed venous  network  con- 
stituting a  veritable  erectile  tissue,  and 
gives  to  the  palate  a  greater  or  less 
degree  of  thickness,  according  to  its  state 
of  turgescence  (Fig.  148,  1). 

2.  A  mucous  layer,  extremely  adherent, 
by  its  deep  face,  to  the  preceding  tissue,  ti,„  , ,  ,       ,  , 
and  of  a  whitish  aspect  in  the  hoSe.  The  'IZ'Z  "^t^^rX^"^ 
conum,  formed   entirely  of  connective     glaiuluhu- layer,  from  the  soft  palate  — 

the 
ue 
the 
6,  The 
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external  side  to  show  the  palatine  artery,  3,  ac^^m,;;;  d  of 
pa  atme  noi-ve  ;  4,  Cartdaginous  digitation,  over  which  passes  and  is  inflcS  the  m  at 
artery;  5,  Aponeurosis  of  the  soft  palate;  5',  Terminal  extromit  v  o  rfll  f  n,  i  ^  . 
external  tensor  palati,  forming  by' its  expa.'.sion  thT  slapln  lin'  ^"^"^-"^  «f 

palato-pharyngeus  :  7,  Circumflexus  palati ;  8,  Staphylin  norves. 


aponeurosis ; 
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tissue,  shows  numerous  conical  pnpillsB,  especially  at  the  postenor  part  uf 
the  palate.  The  epithelium  fills  up  the  depressions  between  the  papilla;  it 
is  stratified  and  squamous,  and  remarkable  for  the  great  thickness  of  its 

horny  layer.  ?  i  •  7     i  i    i  • 

3.  Two  voluminous  arteries— the  palatine  ov  palato-labtals— lodged  m  the 
bony*  fissures  of  the  palatine  roof.  These  arteries  proceed  parallel  to  one 
another,  and  unite  in  front  by  anastomosing  to  form  a  single  trunk,  which 
enters  the  incisive  foramen.  It  is  of  importance  to  know  their  disposition  in 
a  surgical  point  of  view,  as  care  ought  to  be  taken  not  to  wound  them  when 
abstracting  blood  from  the  palate.  The  blood  carried  by  these  arteries 
arrives  in  the  deep-seated  erectile  membrane,  and  is  finally  removed  by  two 
very  short  venous  trunlcs,  which  do  not  pass  with  the  palato-labial  arteries  into 
the  palatine  canal,  but  only  into  the  palatine  fissure. 

4.  Sensory  nerves  which  accompany  the  arteries,  and  are  derived  from  the 
superior  maxillary  branch  of  the  fifth  pair  of  cranial  nerves. 

Functions.— The  palate  has  a  passive,  but  important,  share  m  mastica- 
tion and  deglutition ;  furnishing  the  tongue,  as  it  does,  with  a  firm  basis  in 
the  movements  it  executes  when  passing  the  food  between  the  molar  teeth, 
and  in  carrying  the  alimentary  mass  backwards  to  the  pharynx. 

4.  The  Tongue.    (Figs.  149,  152.) 

Prenaration  —1.  By  means  of  a  strong  saw  without  a  back  make  an  antero-posterior 
and  4rtical  section  of  the  bead,  in  order  to  study  the  general  disposition  ot  tbe  tongue. 
2  From  ano  ^er  bead  remove  the  lower  jaw,  leaving  the  tongue  m  the  ^^tamaxiUary 
snaceTo  examine  tbe  external  conformation  of  the  organ  (aee  tbe  dissectioQ  of  he 
space  xo  exami..  of  the  muscles,  these  parts  are  exposed  mthe 

Fotwug""— fSma^Kis^ 

o wer  aw  and  folded  buck  on  the  upper  jaw  ;  then  the  branch  of  the  inferior  maxilla  is  sawn 
tZu^rtmnsversely,  at  first  behind,  next  in  front  of  the  molar  teeth  :  the  upper  piece  of 
bone  ."hol  d  be  detached  by  luxating  it  behind  the  temporo-ma^illary  aiticulation  after  des- 
tioviS  the  capsular  ligament  and  dividing  the  insertions  ot  the  pterygoid  muse  es.  \S^.t 
S  to  the  Sri..r  piece,  "     reversed  in  such  a  way  ns  to  put  the  line  ot  the  moh 

?f w? ^iwfbytxinf  aVdet  orwo^d^^i^  bone  between  the  incisor  teeth  unmediately  after 
the  death  of  the  animal. 

The  lingual  canal. -The  inferior  wall  of  the  mouth  (or  floor),  circiun- 
scribed  by  the  lower  alveolar  arches,  forms  an  elongated  cavity  i^^^tned  the 
lingual  caLl  (or  space),  which  lodges  the  organ  designated  t^ie  tongue  This 
rJsd  occupies  in  its  anterior  third,  the  superior  face  of  the  body  of  the  lo^^er 
Axilla  For  L  remainder  of  its  extent,  it  is  formed  by  a  double  groove 
whSh  is  directed  to  the  bottom  of  the  mouth,  at  the  sides  of  the  tongue.  It 
TxhTbits  tie  Uz/„y^^^   crest  and  the  of  which  we  will  speak  when 

describiug  "^^fj^_^r,T:^:^^^^^  the  whole  length  of  this 
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depressed  from  side  to  side,  fixed  to  the  os  hyoides  and  the  inferior  maxilhi 
by  tlie  muscles  which  form  the  basis  of  its  structure,  or  by  the  tegumentary 
membrane  which  covers  the  organ. 

Its  form  permits  it  to  be  divided,  for  the  study  of  its  external  disposition, 
into  three  faces,  three  borders,  and  tioo  extremities. 

The  superior  face  or  dorsum  of  the  tongue,  narrower  in  front  than  behind, 
is  roughened  by  numerous  papillaa  which  give  it  a  downy  aspect.  Two  of 
these  papillse  are  remarkable  for  their  enormous  volume,  theii*  lobulated 
appearance,  and  the  situation  they  occupy  at  the  bottom  of  two  excavations 
placed  side  by  side,  near  the  base  of  the  organ ;  they  are  named  the  lingual 
lacunee,  or  foramen  caecum  of  Morgagni.  This  face  responds  to  the  palatine 
arch  or  roof,  when  the  jaws  are  together.  The  lateral  faces,  wider  in  the 
middle  of  the  tongue  than  at  its  extremities,  are  limited  by  the  internal 
surfaces  of  the  maxillary  branches.  Onthem  are  seen  several  large  papillje, 
and  the  orifices  of  some  lingual  glandulse. 

These  two  faces  are  separated  from  the  former  by  two  lateral  borders, 
which  correspond  to  the  superior  alveolar  arches  when  the  mouth  is  exactly 
closed.  With  regard  to  the  third  or  inferior  border,  its  existence  may  be 
said  to  be  fictitious ;  by  it  enter  the  muscles  which  constitute  the  substance 
of  the  tongue,  and  it  is  by  it,  also,  that  the  organ  is  fixed  at  the  bottom  of  the 
intermaxillary  space. 

The  posterior  extremity,  or  base  of  the  tongue,  is  limited,  in  the  interior  of 
the  moutL,  by  a  furrow  which  borders  the  base  of  the  epiglottis.  It  presents 
a  thick,  median,  mucous  fold,  plaited  in  different  ways,  and  carried  over  the 
anterior  aspect  of  the  epiglottic  cartilage.  Two  other  folds,  more  anterior, 
also  formed  by  the  buccal  membrane,  unite  with  the  soft  jmlate  on  each 
side  the  base  of  the  tongue  ;  these  are  the  posterior  pillars  of  the  oro&n 
(or  the  glosso-epiglottic  ligaments  of  Man),  and  comprise  in  their  thick- 
ness a  voluminous  collection  of  glands.  Behind  these  pillars  are  two 
triangular  spaces,  included  between  the  velum  pendulum  palati  and  the 
base  of  the  tongue,  each  of  which  has  an  excavation  perforated  with  open- 
ings a  veritable  amygdaloid  cavity,  which  represents  the  amygdalee  (tonsils) 
of  Man  and  the  Carmvora ;  it  is  a  kind  of  common  conjluent  for  the 
numerous  glandulas  accumulated  outside  the  mucous  membrane  which  lines 
this  excavation. 

ThQ  anterior  extremity  of  the  tongue  is  quite  independent  from  the 
middle  ot  the  interdental  space,  and  moves  freely  in  the  interior  of  the  buccal 
cavity:  It  is  also  termed  the  free  portion  of  the  tongue,  in  opposition  to  the 
remainder  of  the  organ,  which  is  named  the  fixed  portion.  This  free  portion 
is  flattened  above  and  below,  and  slightly  widened  or  spatulated.  Its 

tITZ        'i-Pi!f '  P"°^°°g«         «f       fi^od  portion, 

la tornl  £r''f  if  ^  l'"''^*^'*^^  i«  continuous  with  the 

fixS  tn        f     1  "i^^  T!^  «^      maxillary  bone  ;  it  is 

fixed  to  that  bone  by  a  median  fold  of  mucous  membrane,  the  ariterior  pillar 
ovfr^num  hngucB     The  borders,  in  joining  each  other  in  front  TscSbe  a 
parabolic  curve  which  is  in  contact  with  the  incisive  arches 
1  Th^^r'         Y  ^ff-^^-^  for  study,  in  regard  to  its  structure- 

k  3^.a  itTwTtfrr^f  tT^'^"  r'^^  1'  whicl; 
T  11'  1         '  m,'  .       ^'^''''^^  '^'^'^  ^""""^^  distributed  to  it 

1.  Mucom  membrane.^This  membrane,  a  continuation  of  that  1  ni„^  fh. 

mouth,  IS  folded  at  the  bottom  of  the  canal  on  the  sides  of  f L  TI,  ^ 
upper  surface  of  the  organ,  and  envelops  SL  .tl  Tit^l^T^^^^^ 

Its  derm  or  coruun  has  not  the  same  thickness  througliourbuTV  i^r 
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parably  thinner  and  less  denso  on  the  sides  of  the  fixed  portion  aiid  the 
interior  pLuie  of  the  free  part ;  on  the  dorsum  of  the  tongue  it  is  difficult  to 
cut  it.  Its  deep  face  receives  the  insertion  of  a  large  number  of  the  muscular 
fibres  of  the  organ,  and  for  the  greater  part  of  its  extent  it  adheres  in  the 
most  intimate  manner  to  these  fibres  ;  though  its  adherence  is  not  so  close 
at  those  points  where  it  is  in  contact  with  the  labial  glandules. 

Its  superficial  face  is  not  smooth,  but  shows  a  prodigious  quantity  of 
minute  prolongations  or  papillce,  which,  according  to  their  shape,  are  dis- 
tinaxiished  as  filiformjungiforni,m(lcalydformpaptll^^  .  . 

The  filiform  papillae  are  formed  by  thin  prolongations  torramating  in  a 
point  each  being  covered  by  an  epithelial  sheath  which  greatly  increases  its 
dimensions.  They  are  simple  or  composite,  having  at  their  summit 
secondary  prolongations,  much  smaller,  and  provided  also  with  an  epithelial 
covering  These  filiform  papillae  are  largest  on  the  middle  pait  of  the 
dorsum  of  the  tongue,  where  they  present  a  tufty  appearance  ;  towards  the 
S  of  the  orgaS  they  are  imbedded  in  epithelium,  and  are  scarcely 
amjarent  in  the  minute  elevations  on  its  surface.  i  i     i.-  ^ 

^^  iZ  fungiform  papillce  {p.  capitate.)  are  club  or  sponge-shaped  elevations 
of  the  dim!  attached  to  the  membrane  by  a  short  pedicle  Then-  surfa^  is 
convex  and  smooth,  or  studded  with  filiform  papillae.  They  are  scattered 
regulaX  over  the  dorsum  of  the  tongue,  among  the  filiform  papilla,  and 
are  most  numerous  on  the  posterior  third  of  its  surtace. 

"'"T^eZyciformpapill</(fossulate,  circumvallate  or  '-'-"^^j;"-  J- 
.eally  fungiL4,but  instead  of  P-j-tmg  ^^^^^^^^^^^ 

pldiclfof  L^  P^^^^^^^  P-Pi"-  contained  withui  one  cup- 

shaied  cavity!  Vhey  only  exist  at  the  base  of  the  tongue,  where  two  o 
theTnumbetvery  developed  and  composite,  correspond  to  the  ?>^;«^  f 
M^gagTiforami  ccum).   At  the  base  of  a  certain  number  of  the  fungi- 

the  calyciform  are  gustatory.  rlnvsal  surface  of 

2  Muscles  —Beneath  the  mucous  membrane,  on  the  dorsal  simace  oi 

ness  of  a  large  goose-quill.    This  ^.^id  is  situatea  i  r 
be  consideiea  as  a  Ubious  s"PP»"  "        teaumcnt    At  othev  times,  it  is 
::nflu"'a Tttrep.?  amonltbe  fitaos  of  tUo  supcnor 

ri'a^rit£trs?srs;p.p 

t  '^^r^t  'Sl^i*-!,  is  somoti^es  to„nd  at 
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two  sections,  one  vortical  and  longitudinal,  the  other  transverse,  there  is 
seen,  under  the  dorsal  mucous  membrane,  a  layer  of  red  fibres,  very  close  in 
their  texture,  and  very  adherent  to  that  membrane.  Amongst  these  fibres, 
there  are  some  which  aftect  a  longitudinal  direction,  bnt  the  majority  are 
vertical  or  transverse,  and  all  are  interlaced  in  the  most  intimate  manner. 
It  apjjears  as  if  this  layer  (the  lingualis  superjicialis  of  Man)  was  perfectly 
independent  of  the  other  muscular  fibres,  whose  insertion  it  receives.  It 
also  forms  a  portion  of  those  which  writers  have  named  the  intrinsic  muscles 
of  the  tongue,  and  which  comprise  a  superior  and  inferior,  a  transverse  and  a 
vertical  Ungualis  mnsole.  An  attentive  examination,  however,  readily  shows  that 
the  fibres  proper  to  this  submucous  layer  are  continuous  with  those  which, 
coming  from  a  point  situated  beyond  the  tongue,  form  the  muscles  named,  in 
consequence,  extrinsic,  and  that  they  are  only  the  prolongations  of  these. 
This  division  of  the  tongue  into  two  orders  of  muscular  fasciculi  does  not, 
for  this  reason,  possess  the  importance  generally  accorded  to  it. 

Extrinsic  muscles. — If  the  muscular  fibres  of  the  tongue  appear  to  be  one 
mass  in  the  superior  layer  just  referred  to,  it  is  not  so  when  they  are 
followed  beyond  this  layer ;  on  the  contrary,  we  see  them  separate  from  one 
another,  and  even  admit  between  them — at  least  in  the  fixed  portion — a 
certain  amount  of  adipose  tissue,  which  is  particularly  abundant  towards  the 
base,  where  it  forms  a  mass  called  the  fattrj  nucleus  of  Baur ;  then  they 
collect  into  fasciculi,  or  perfectly  distinct  muscles. 

In  Solipeds,  these  muscles  number  five  pairs ;  1,  The  stylo-  or  Kerato- 
glossus;  2,  The  great  Tiyo-  or  hasio-glossus ;  3,  The  genio-glossus ;  4,  The 
small  hyo-glossus  (the  superior  lingual  of  some  authorities) ;  6,  The  pliaryngc- 

STTLO-GLOSSUS. 

(-S'^no)i?/ms.— The  hyo-glofsus  longus  of  Pereivall.  Kerato-glossus  externiis—Levh. 
ine  stylo-ghssus  of  Man.) 

This  is  a  very  long  riband-shaped  band,  formed  of  bright-red  parallel 
fibres,  and  extending  from  the  styloid  bone,  or  large  branch  of  the  os  hyoides 
to  each  side  of  the  free  extremity  of  the  tongue.  ' 
_  It  originates  on  the  external  surface  of  the  large  hvoideal  branch,  near 
Jts  inferior  extremity,  by  a  very  thin  aponeurosis  ;  and  terminates  near  the 
tip  of  the  tongue  m  expanding  over  the  inferior  surface  and  borders  of  the 
organ,  and  confounding  its  fibres  with  those  of  the  oiiposite  muscle. 

In  the  fixed  portion  of  the  tongue,  this  muscle  responds  :  outwardlv  to 
the  mylo-hyoideus,  sublingual  gland,  lingual  nerve,  and  the  Whartoniau 
duct ;  inwardly,  to  the  genio-glossus  and  great  hyo-glossus  muscles.  Tlie 
wnoJe  ot  Its  free  portion  is  covered  by  the  buccal  membrane 

In  contracting,  this  muscle  pulls  the  tongue  towards  the  back  of  the 
mouth,  and  inclines  it  to  one  side  when  acting  independently  of  its  fellow 
on  the  opposite  side  (Fig.  149,  1.)  &        i'  j'  iciiow 

CHEAT  HYO-GLOSSUS  Or  BASIO-GLOSSUS. 
{Synonyms.— Hyoglossuslrevia—Percuall.    Hyo-glossus— Leyh.) 
A  wide  muscle,  flattened  on  both  sides,  thicker  than  the  preceding  and 
arSi  ioi  obliquely  forward  and  upward,  the  longest  of  which 

Its  origin  occupies  the  wliole  side  of  the  body  of  the  os  hyoides  from  fbo 
extremity  of  the  cornu  to  that  of  the  anterior  appemlix.  SrcTafter 
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1  ™  «W™^^^^^^  '!'>'".»"<'      lingiml  mucous  momteane  ; 

Jl7  wtrtb"  sm"u  liyo-gloBBUB,  tbe  Ema,ll  WcU  of  the  o8  hymdes  tie 

DliM-Yn»eai  nerveB,  and  gieat  aud  Buiall  liypo-gteals.     Fig.  Ua,  i.) 
*'TSa*io  tongue  in  dcVoSBiug  its  base,  aooordmg  aB  .t  acts  smgly 

the  stylo-glossus.) 

GENIO-GLOSSUS. 

C8ynonym.—Genio-liyo-glnssm—Percivall.)  _ 
This  is  a  beautiful  muscle,  whose  fibres  are  disposed  like  a  fan  in 

ir^S^St:;:^cr3|e  low.  jaw  u^r^  ^ 
a  tendon  parallel  to  that  o^^  ^-^^^^f  ^^^^  and 
to^^hlL^^.^:^^^^^^^^  and  become  continuous 

with  the  vertical  fibres  of  the  submucous  layer. 

Fig.  149. 


1,  Stvlo-glossus;  2,  Great  l^JO-f -"^'/^^^  Cgl  Lus;  4,  Genio-glossus ;  5, 
s£S;;oiaeus  f  18,  Crico-thyvoideus. 
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Fig.  150. 


The  two  genio-glossi  lie  together  on  the  median  plane  of  the  tongue 
except  towards  their  origin,  whore  they  are  constantly  kept  apart  by  adipose 
tissue.  Theii-  inferior  border  responds  to  the  genio-hyoid  muscles,  and  their 
anterior  fibres  are  partly  included  between  the  two 
mucous  layers  of  the  fraanum  linguaa.  They  are  re- 
lated, by  their  external  fiice,  to  the  basio-  or  great 
hyo-glossus,  the  stylo-glossus,  the  sublingual  gland,  the 
lingual  artery,  and  the  terminal  branches  of  the  thi-ee 
lingual  nerves. 

The  action  of  the  genio-glossus  is  complex ;  accord- 
ing to  the  portion  of  its  fibres  which  contract,  it  will 
cai'ry  the  tongue  forwards,  pull  it  into  the  buccal 
cavity,  or  draw  it  downwards  into  the  floor  of  the  mouth 
(Fig.  149,  4.) 

SMALL  HTO-GLOSSTJS. 

Lingualis  superior  of  Man. 


Synonym, 
vail.) 


(Lingualis  of  Perci- 


TJnder  this  name  is  described  a  thin  band,  formed  of 
parallel  fibres,  which  is  exposed  immediately  on  remov- 
mg  the  mucous  membrane,  with  the  subjacent  glands 
from  the  base  of  the  tongue.  This  band  arises  fi-om  the 
inner  side  of  the  articulation  uniting  the  body  of  the  os 
hyoides  to  its  small  branch.  It  passes  above  the  trans- 
verse muscle  of  that  bone,  which  it  crosses  perpendi- 
cularly, IS  surrounded  at  this  point  by  a  great  mass  of 
adipose  tissue,  and  is  prolonged  directly  forward,  be- 
neath the  lingual  mucous  membrane,  its  fibres  then 
vanish,  either  on  the  superior  aspect  of  the  tongue  or 
on  Its  sides  or  they  descend  obliquely  in  crossing  the 
du-ection  of  the  hyo-glossus,  to  join  the  superior  border 
of  the  stylo-glossus  (Fig.  149,  3). 

(This  muscle  contracts  and  retracts  the  tongde.) 

PHABYNGO-GLOSStJS. 
{8ynonym.~The  palato-glossiis  of  Man.) 

A  rudimentary  muscle  formed  of  parallel  fibres 
which,  from  their  origin  on  the  lateral  wall  of  the 
pharynx,  pass  outside  the  articular  angle  of  the  branches 
of  the  OS  hyoides,  and  between  the  hyo-glossus  and  genio- 
glossus  mixmg  with,  and  intercrossinltheii-  fibres 

6.  Labtalglancls.—The  numerous  glands  of  the 
tongue  may  be  divided  into  racemose  (or  lobulatecn 
glands,  and  closed  follicles  (or  follicular  glands  )  ^ 

of  the  Wur  '^'''''^  -^'^  base 

oi  tlie  tongue.     Near  its  upper  border  thev  form  two 

rows  which  are  rendered  visible  by  the  pSencTof  a 

small  tubercle  placed  beside  each  o/them.^  AUhe  base 

of  the  tongue  they  are  found  beneath  the  fungiform  and 

inclosed  follicles  wh  eh  lines  the  isthmus  of  the  ZL 

At  tlie  entrance  to  this  passage,  the  Ln-uai  mucous 
membrane  is  mammillated,  and  ea'ch  elevation  h  s^ 


ONE  LOBE  OF  A  RACE- 
MOSE GLAND. 

1,  Casing  of  connectire 
tissue ;  2,  Excretory- 
duct  ;  3,  Glandular 
vesicle,  or  acini. 

Fi2.  151. 


FOLLICULAR  GLAND 
FROII  THE  ROOT  OF 
THE  TONGUE. 
1,  Epithelium ;  2,  Pa- 
piliasof  mucous  mem- 
brane;  3,  Cavity  of 
the  follicle;  4,  In- 
vesting coat  of  the 
gland  composed  of 
connective  tissue  :  5, 
Fibro  -  vascular  ina- 
trix,  forming  its  par- 
enchyma, and  con- 
taining, 6,  6,  the 
closed  capsules  or 
follicles. 

z  2 
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'„,m„o.  TM»  av™,go„,cnt  co™cct.A  "j*  ^^l^^r  Wuminr'a^l 
the  lo„g„o,  of  the  *f /f  »  layer  of  mcc- 

mmMS  its  liorny  layer.  supplied  with  blood  by  two 

4.  Vessels  and  nerves.^The  t™g"'^/^, 'J?^'  ^,„,„^ed  by  three  large 
arteries,  the  lingual  and  ^f'ZttLfm<^l^^^^^^^  thix^d  the  internal 

veins,  two  of  which  enter  superficial  network, 

WZary  vein.  The  Z?ymptoc8  *f  ™ ,  J^^^^^^  gi^r  ds.  The  nerves 
whose  emergent  branches  pass  the  latter 

are  the  lingual,  the  S^f  ^^-P^^^™^'^^' "^^^^^^^^^  f^e  muscles  ;  the  others  are 

-^tS™s.-The  tongue  ser^  tl^^  F^^^^L^^  p^J^ 
animals,  and  for  solid  ahment  -  ^be  Ox^  teeth  during  masti- 

pelling  the  substances  to  ^«  ^^^^^^  of  deglutition.    It  is 

'cation;  and  it  is,  besides  one  of  the  esse^^^^^^^^  the  varied  movements 

able  to  play  this  i-f  P^^'tf  *  ^'^•l/,",7i^^^^^^^^  the  extent  of  these  move- 
it  can  execute  in  the  interior  of  the  ^^^^^^^  ^^^^  ^inds :  those  which 
ments  demands  a  moment  s  notice  -L^^  ^.  ^^^^^  it  to  submit  to 
influence  only  the  'Sf,"!^^^^^^  it  from  side  to 
various  displacements.    They  lesuit  in  t.  i         ^^^^  ti-ansversely. 

side,  above  to  below,  o^«™g/ J^"^^^^^^^^^^^  to  the  action  of 

These  movements  are  prmcipally  but  ^o]^™  J^^^^  movements  which, 
the  intrinsic  fibres ;  they  are  P^^ftly  independent  ^  ^ 

L  a  whole,  produce  the  total  ."^^^P^^^^tr  he  t'^^^  the  mouth,  or 

these  latter,  they  r^.^T'oL^v  tX'ug t  to  oSe  side,  raising  it  against 
withdrawing  it  into  that  f^' intermaxillary  space  or,  finaUy, 
the  palate,  depressing  it  on  the  floox  of  ^J^^^^'^^^  ^.^^^^{  ^^^^  these  move- 
lifting  it  towards  the  pharynx,  it  is  woi  y  UugaaX  muscles 
ments  do  not  alone  result  from  the  act-n  of  th^xop  ^^J^ 
above  described  ;  those  belongmg  to  t^e^^^^^^  ^^s  appendix  is 
the  lingual  appendix  concur  also  ^  P^^J^l^al  apparatus  ;  the  larynx  and, 
Bot  thi  only  organ  t  ^"B  attached  to  the  hy^^^^^^^^^                same  conditions, 

fXS  — 

work  supporting  them.  K^wppn  these  three  organs  a  remarkable 

one  common  act  of  deglutition. 

5  Soft  Palate.    (Figs.  148,  152.) 


^^^^ 
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posterior  border  circumscribes  tlio  orifice  which  establislies  a  communica- 
tion between  these  two  cavities. 

Tliis  partition,  which  continues  the  palate  posteriorly,  rejjresents  in  its 
external  form  a  membranous  valve,  oblique  from  above  to  below  and  before 
to  beliind,  much  longer  than  it  is  wide,  and  exhibiting  for  study  two  faces 
and  four  borders. 

The  inferior  or  anterior  face,  turned  towards  the  mouth,  shows  longi- 
tudinal folds  and  transverse  ridges,  with  multitudes  of  orifices  belonging  to 
the  submucous  glandulse.  On  its  sides  it  is  united  to  the  base  of  the  touo-ue 
by  means  of  two  thick  mucous  columns,  designated  the  posterior  pillars 
of  the  tongue.  The  superior  ov  posterior  face  constitutes  the  anterior  wall 
ol  the  pharynx  ;  it  only  exhibits  some  very  slight  longitudinal  ridges. 

Fig-.  152. 


HKDIA^  LONCUTUDIXAL  SECTIOX  O.  THE  HEAD  UPPER  PART  OF  NECK 

15,  Frontal  b„n.  .nd'dnnV  16  SS'.  A  S,"  '  ■ 

at  its  extremitorCtwo  h^ nroWf-'"  ^'^^^^ned 
lateral  walls  of  th7ph™x  to         ^    T''  "^^'^l  "^'^  «^  tl^e 

they  unite  in  the  fo^:t  S  ,n  ,tr'Sf T^'^-^'^^^l"™'  -bove  which 
posterior  pillars  of  the  soft  paZT\n  o^^?  ff.l^^g^^euts  a,e  named  the 
folds  at  L  base  of  th  t>xfgnf  ;iich To^^^^^^^^^^ 

pa.t.tion,  veritable  anterior  ^^■^'tT^i^  t 
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curnscvibo  what  is  named  tl.c  M.n.  of  ^  ^^^^^g'^ 

closed,  in  conBequenco  of  the  groat  ^  «veM>mo^^^^^^^^^  the  Bo^^t  m      ,^  J_ 

dUated  for  tho  pasBago  of  the  ^^Slv  a^^  opening    it  is  a 

The  isthrnus  ^I^J^IJ^^^XTS'L  ton^  as^far  as  the 

its  Bides  the  posterior  pillar^  of  the  latte  .  structure  of  the  soft 

Stk^ctukk-To  palate  and  that  of 

palate,  it  might  be  said  that  the  ^^^^^^^^^  ^^^^^^a  the  palatine  arch, 

the  floor  of  the  nasal  cavities  are  f,^^  t,^,,dcr  of  this 

parallel  to  one  another,  and  become  Jomed  ^o  a  ds  tbe  tiec  bo    ^^^^^  ^^^  ^ 

lurtain;  and  it  might  be  further  ^  glandular  layer, 

mucous  membranes,  there  is  l^^'^"^?  "^^"^^^l^^Z^^^^^^^  in  the  organi- 
.essels,  -d  nerves;  besides  ttiese  t^e^^^^^^  1, 
satiou  of  the  soft  palate  They  may  be  studic^^^^^^  _  Vessels  and  nerves. 
Fibrous  menhrane ;  2,  |' ^7"^^ wfrn^^^^^^       remarkable  for  its 

1.  Fihrous  memhrane  (Fig.  148,  'f^'^'^t^J^^^  of  which  it  only 
power  of  resistance,  forms  a  i.al  ^^^l^^lH'^^  tnt  ^  tio  palatine  arch, 
occupies  the  anterior  moiety    It  ^^Jj^^^^^^^^^^  palato-pharyngeus 

and  is  prolonged  posteriorly  by  a  thlre  are  those  wliich 

2.  kscZ.s.-Of  these  muscles  which  are  an  ^ 

constitute  a  layer  situated  in  the  -f  a  of  the^^^^^^^^^  ^palato- 
representing  the  intnnsic  muscles;  ^^^/^^^  f J^^^^^^  The  others,  the 

/aryncjeus)  and  the  P^^f'^'^^?^^^^^^^^^^  and  internal), 

act  as  extrinsic  muscles. 

PHARYNGO-STAPHYLEDS.     (Fig.  148,  6). 

(Synonym.-Palato-pharyngeus.-Ptrcivall)  _ 

I.  removing  the  mucous  and  r  1^- ^^^^^^^^^ 

face  of  the  soft  V-^^^<^^  ^^^^'^  l'^"^^''^^^^^^^  the  posterior  half  of  the 

succeeding  the  fib,^-<>^^,^^^y^%^t^"^;l'  ^0  is^composed,  confounded  on 
entire  organ.  The  fibres  ^f/^^^^^*^;^^^^^^^^^^  opposite  side,  are  directed 
the  median  line  with  those  of  t^^e  l^^J^ig  the  curve  of  the  free 

backwards  and  outwards,  the  most  pos  ex^oi  loi  ow 

border  of  the  curtain.  ^^TZln  the  pharync^eal  mucous  membrane  and 
fleeted  ^n^waixls,  passing  betvvee^^^^^^^^^^  eon- 

the  middle  constrictor  of  the  P^i^Jf"^'       ^j^^     can  be  followed  to  the 
founded  POBterioidy;  but  with  a  l;tt  J;t  ^  tio  ^^^^^  ^ 

superior  border  of  the  t^yioKl  J  t^^^^^^ 

PALATO-STAPHYLEUS. 

median  Huo,  to  tot  of  the  °'l;7,^"'^;™trtrto  Boft  pJato. 

;itr,    twtCS":';ro  t.o ......  or  it 
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originates  by  a  small  glisteniug  tendon,  not  from  the  palatine,  but  from  the 
uvular  aponeurosis  (Fig.  148,  7).  The  fascia  which  the  two  muscles  form 
is  for  the  most  part  covered,  in  its  middle  portion,  by  the  fibres  of  the 
tensores  palati. 

PEEISTAPHTLEUS  EXTEBNUS. 
{Synonyms. — Tensor  palati — Percivall.    The  circumflexus  of  Man.) 

This  is  a  small,  elongated  muscle,  depressed  on  both  sides,  bulging  in  its 
middle,  thin  and  tendinous  at  its  extremities,  and  extending  obliquely  for- 
ward and  downward  from  the  styloid  process  of  the  temporal  bone,  where 
it  has  its  origin,  to  the  pterygoid  trochlea.  Its  terminal  tendon  glides 
and  is  inflected  inwards  on  this  pulley,,  to  .be  afterwards  spread  out  and 
confounded  with  the  fibrous  franrgwork  of  the  soft  palate,  which  causes  this 
framework  to  represent  an  expansion  of  the  tendoii. 

The  muscle  is  covered  outwardly  by  the  pterygoidei  muscles;  it 
responds,  internally,  to  the  next  muscle,  which  separates  it  from  the 
Eustachian  tube. 

It  is  a  tensor  and  depressor  of  the  aponeurosis  of  the  soft  palate 
(Fig.  149,  11).  ^ 


PEEISTAPHTLEUS  INTERNTJS. 

{Synonyms.— Stylo-pharyngevs—Peroivall.    Tlie  levator  palati  oiMa.\\.) 

This  is  formed  by  a  pale  and  thin  band,  which  originates  with  the 
preceding  muscle,  descends  between  it  and  the  Eustachian  tube,  passes 
beneath  the  superior  constrictor  of  the  pharynx,  then  below  the  mucous 
membrane  of  the  pharynx  to  reach  the  soft  palate,  where  it  expands  on  the 
anterior  or  posterior  surface  of  the  palato-pliaryngeus,  beneath  the  glandular 
layer,  its  fibres  becoming  mixed,  on  tJje  median  line,  with  those  of  its  fellow 

This  IS  an  elevator  of  the  soft  palate  (Eig.  149,-  12). 

3.  Glandular  layer.  — This  layer  is  comprised  between  the  fibrous 
membrane  and  the  anterior  mucous  layer,  becoming  thinner  as  it  is  pro- 
longed over  the  intrinsic  muscles ;  it  does  not  extend  to  the  free  border  of  the 
organ.  It  is  thickest  on  each  side  of  the  median  plane,  where  it  forms  two 
lobes  which  appeal-  on  the  anterior  aspect  of  the  soft  palate  as  an  elongated 
ridge  much  more  marked  in  the  Ass  than  the  Horse. .  It  is  worthy  of  notice 
that  the  glandular  granulations  composing  this  layer  throw  all  their  secre- 
tion into  the  mouth— that  is,  on  the  anterior  face  of  the  septum 

4.  Mucous  memhra7ies.~-The  soft  palate  is  covered  on  both  its  surfaces 
remaTLrTt/'^r'  T  f'^*^^!*^'^  P^^^rior,  united,  as  has  been 
above  witWl.  '  The  anterior  is  continuous, 
above,  with  the  mucous  membrane  of  the  hard  palate;  on  its  sides  with 
that  which  covers  the  base  of  the  tongue.  In  stouctui;  it  is  the  saml  as 
the  buccal  membrane;  its  epithelium  is  stratified  pavement.  The^?her 
posterior  «  f"^  T.l'  l"*^^*^^"^  extended  over  the 
pnaiynx.    It  will  be  more  fully  described  with  the  latter. 

5.  Vessels  and  nerves.— The  soft  palate  is  supplied  with  blood  bv  the 
ascend^ng  pharyngeal  and  internal  ma.villary  arterils^    The  nervous  filameSS 
«ns  part.t.on  receives  emanate  from  the  fifth  pair  of  civanL  neives  fi^^^ll 
maxillary  branch  ,  and  from  Meckel's  ganglion-  thov  form  • 
palatine  neroe  (Fig.  U8,  8).  i^^y  loim  the  posterior 

FuNCTioNS.-During  the  act  of  deglutition,  the  soft  palate  is  raised  to 
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enlarge  tlie  istbmus  and  allow  solids  or  liquids  to  pass  ""[""g^^' ^^^^^^^^^^^ 
tion  given  of  this  septum  permits  ns  to  understand  ,l^^yVflX^^ 
valve  in  risine  freely  while  the  alimentary  bolus  or  mouthtul  ot  fluid  passes 
W  IL  STnto  the  oesophagus,  aeross  the  pharyngeal  vest.hule  hut 
allo^  tl  Itt^    whieh  have  once  entered  the  --I'l^ageal  cana^^^^^ 

cn'rov  exnelled  from  the  stomach  are  ejected  by  the  nasal  cavities, 
K  lowirovei  tt^r^^^  surface  of  the  soft  palate.  Th  s  disposition 
oft  ie  1  eSous  curtain,  in  forming  a  complete  partition  which  henne ti- 
callv  sS  the  orifice  of  communication  between  the  mouth  and  pharynx^ 
Hkewire  sufficiently  explains  why,  in  normal  circumstances,  Solipeds  respire 
exclusively  by  the  nostrils. 


6.  The  Teeth. 


Passive   accents  in  mastication,  the  teeth  are  hard  organs,_  bony  in 
appeaiSI  ,  implanted  in  the  jaws,  and  projecting  into  the  interior  of  the 
,  to  bruise  or  lacerate  the  solid  alimentary  substances. 
itntiSn  Si  our  domesticated  animals,  by  their  general  disposition, 

iiT  +  „^  nrii-TTinl  dpnends  for  its  mode  of  alimentation,  it  is  tne  iCoime,  ii^ 
t.ons  m  the  »Pr™':«^°  the  an-angement  ef  the  teeth 

SFrSi^'t^wns^ST^iThSSs 

structure."  ^        ^^^^  ourselves  to  the  purely 

ated  species.  Teeth.-Genebal  DisPOSiTioN.-The 

"^°?i„setoeth»UehareplaeeaaUoge^et.^ 

a„a  "™>>''''"8  f  1  t7-r^^^^^  to  those  whieh  ocenpy,  in  the  m.,re 

;:*t!;:f;oS?r  tl>e  l.te"l  P-s  and  e— s  of  the 

dental  arches.  ,  ,.em-csents,  when  completely 

„  jo-x::;  r;«eJ^  ^^r^-  - 

fonu,  and  at  others  that  of  a  cone  or  a  parallelopipcd. 
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A  portiou  of  tho  tootli  is  buried  and  solidly  implanted  in  one  of  the 
alveolar  cavities  of  the  maxillary  bones  ;  this  is  the  root  or  imheclded  portion 
(or/a«j7)  I  he  other  portion,  circurascribed  at  its  base  by  the  ffum  leavi' 
the  alveolus  to  project  into  the  interior  of  the  mouth,  forming  tho  croZ 
ihi'llc  constriction  between  the  crown  and  root  is  named 

The  fang  is  perforated  at  its  inferior  extremity  by  one  or  more  excavitinr, « 

admit  mto  their  interior  the  vasculo-nervous  papilla,  simple  or  ram  fied 
knownbythenameofthe6MZ6or(Ze«toZj9M/fp.  ^  rammed. 

The  croxon  the  portion  submitted  to  friction  during  mastication  and 
consequently,  to  wear,  offers  the  most  varied  forms  :  somftimesT  slaped 
Ike  a  very  acute  cone;  at  others,  it  is  divided  into  several  tubercis  more 
or  less  salient  ;  and  sometimes,  again,  it  carries  at  the  extrem  rof  the  Ch 
a  weai-mg  surface  more  or  less  plane  and  regular  ^ 

of  afrtyrnr^^''  ^^^^^^-^^^  ^^iff^^-ent  substances  enter  into  the  structui-e 
t.  Lf    f  .V  ^'^^^  '^^'"^^^^  to  which  ought  to  be  add£d 

the  soft  parts,  the  pidp,  gum,  and  alveolo-dental  periosteum.  ^ 

Fig.  153. 


SECIIOI,  TMOTO,,  THE  ™  0,  i  .,„i„ 

mose  several  times  during  theii-  slightly  undn^!L 5"'"='^*'''  and  again  anasto- 
m  a  cul-de-sac,  or  in  irregular  ot^^e^^^tSiST""^'  ,  ^1^^^  ^minate 
named  the  interghhalar  ''spaces  o/  SrS  W^'"^  '"^"^ 
no.?«?a,-  These  canals  have  a  t  rili  or  "^^/f  or 

fibre    which  very  probably  is  a  con  n,  at  ion        /l  '''"'^  T*^'"  ^ 
A..W.aZ  ,^  JoXTand  no;%j;t,ltnt  f  i^ 
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its        arc  deposited  tl.o  .alino  ^^'fLtt^^^^ 
ooMistonoy.     Those  molecules  are  <1o1'»m'"'  "  '  „i„„te  opaque 

tl,o  pulp  cavity.    Na»n,ytl.  ^  *°       fitee?^  a  .d  to  be  merely  tie 

to  Aitatoh,drocUl.»-ieac,dfov  several  w^^^^^^ 

Sg^aoXclr;:*  a:  ::^^s^^  -  action  ol  bonmg 
free  portion  of  the  tooth,  whoso  J^^^^^^^         it  dips  by  the 

^^imSferir?:^^^^^^^ 

of  small  prismatic  hexagonal       ^'  {"^^^^^^^^^^^    the  prisms  are  intimately 

Tt;lrm'rorSl:;;SI'wMe^  cross  each  other  at 

Fig.  154. 


-  r^sv..s  s.rxo.  o.  ™ 

an  «nte  angle.  .hon,h^n  e«^^^^^ 

(The  chemical  composition  ot  J/  Ti^e  first  consists  of 

eartW  -atter,  and  .f '  "^^^flt^S^of  cl^^^  carbonate  of  lime, 
phos/hate  of  lime,  ^j^^^r  sSts  The  rods  are  directed  vertically 
phosphate  of  magnesia,  and  othei  salts  i^^^toUy  at  the  sides.) 

L  the  summit  of  the  crown  of  the  tooth^^^^^^^  J^^^^^^^^^^  ^„^, 

CEMENT.-(Omeni«m,  suhsMm  '^^'^^l^^^       j     ,  over  the  external 
petrosa).-Tho  cnent      ^t^Xe    It  is  accnmiilat'ed  in  large  quantity 
iirface  of  the, enamel         ^^^f  °;;,iii\e  noticed  when  speaking  of  the 
in  the  substance  of  ^o^,"^,  ^'^^^N^'  "f  the  Herbivora. 
incisors  in  the  Horse  'f-^  ^^^^^f  tl  s  sfbstance  differ  in  nothing  from 
The  structure  and  P^'oPf  tissue  of  bone.    In  a  phys  o- 
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contains,  spai-ingly,  tlio  lacimiB  and  canalicult  which  characterise  true 
bone  :  those  placed  near  the  surface  have  the  canaliculi  radiating  from  the 
side  of  the  lacunje  towards  the  periodontal  membrane  ;  and .  those  more 
deeply  placed  join  with  the  adjacent  dental  tubnli.  In  the  thicker  portions 
of  the  crusta  pctrosa,  the  lamclliB  and  Haversian  canals  peculiar  to  bone 
are  also  found.  As  age  advances,  the  ccmentum  increases  in  thickness, 
and  gives  rise  to  those  bony  growths,  or  exostoses,  so  common  in  the  teeth 
of  the  aged;  the  pulp  cavity  also  becomes  partially  filled  up  by  a  hard 
substance,  intermediate  between  dentine  and  bone  (osteo-dentine—Oiven  • 
secondary  dentine— Tomes).  It  appears  to  be  formed  by  a  slow  conversion 
ot  the  dental  pulp,  which  shrinks  or  even  disappears— (7raw  ) 

pental  pulp.— The  pulp,  or  papilla,  is  formed  by  a 
fibrillar  and  nuclear  mass  that  fills  the  internal  dental 
cavity.  It  receives  blood-vessels  and  nerves,  and  is 
enveloped  in  a  very  thin  membrane  which  is  entirely 
composed  of  several  layers  of  beautiful  cylindi-ical  or 
prismatic  cells,  the  most  superficial  of  which  send 
fibrillar  prolongations  into  the  dental  tubuli.  Towards 

the  base  of  the  papilla,  this  membrane  assumes  the 

texture  of  connective  tissue,  and  is  reflected  upwards  on 

the  fang  of  the_ tooth  to  line  the  alveolus,  and  join  the 

gum  at  the  origin  of  the  crown. 

Gum.— The  gum  is  a  portion  of  the  buccal  mucous 

membrane  surrounding  the  neck  of  the  tooth,  and  con- 
curs m  consolidating  it  in  the  alveolar  cavity.  Its 

structure  is  that  of  the  membrane  to  which  it  beiono-s 

being  a  thick  dermis  fm-nished  with  papiUse  and  tesselated 

epithelium.    It  does  not  contain  any  glands. 

Alveolo-dental  periosteum.— This  scarcely  "differs  from 

the  ordinary  periosteum  except  in  being  a  little  softer. 

itlmes  the  alveolus  and  covers  the  ccmentum  of  the  fang 

_     Development.— Each  tooth   is   developed   in  the 

interior  of  a  closed  sac  named  the  dental  follicle,  and 

lodged  m  an  excavation  in  the  maxillary  bones  The 

sac  presents,  according  to  the  species  of  animal  and  kind 

ot  teeth,  numerous  variations,  which  we  cannot  stay  to 

consider  here ;  but  must  confine  ourselves  merely  to  a 

Driet  sJretch  ol  the  general  and  constant  characteristics  magnified  section  of 

oi  its  organisation.  "  -   

The  dental  follicle  18  constituted  by  an  external  en-  ma^ 
velopmg  membrane  of  a  cellulo-vascilar  natm-e  (Fig   i  c",,^   .  ,  ^  , 

mpi'lK^h'c^^^^^^^^^  ft''*'°"  r-^'^^P^^  --P--^  'S  ^ll^^f^ 
papilla  which  at  a  later  period  is  termed  the  dental         •         "      '  ' 

i  «i;.(B);  this  organ,  destined  for  the  secretion  of  the 

dentme,  then  fills  nearly  the  whole  of  the  follicle 

In  Its  upper  part  is  observed  the  enamel  organ,  or  ae  m 

(enamel  memhrme),  formed  by  a  prolongatioA  of  the 

gingival  epithehum  and  connected  with  the  latter  by  a 

snmll  mass  of  cells  named  the  gt^hernaculun  dZis 

Most  frequently  there  is,  opposite  the  bottom  of  the 

extremities  of  which  cross  those  of  tl^  Ic^^^^j^^lS,  Ta^^^iS^cf 


A  CANINE  TOOTH, 
SHOWING  ITS  INTI- 
MATE STRUOTCTRE. 


Cavitiis  pulp£E ;  5, 
Opening  by  whicli 
the  vessels  and 
nerves  communicate 
with  the  pulp ;  6,  6, 
Ivory,  showing 
fibrous  structure ; 
7,  7,  Enamel ;  8,  8, 
Cement. 


in 
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a  kind  of  cup  liollowed  on  the  summit  <.f  the  latter  appendages  (c)  Tbe60 

substance  is  deposited  as  m  a  ^'^"^^^^^^^^^     1^  Xch  are  somewhat 

and  t-«f—  of  the  super- 

complicated     ThG^  2^^^  P  ^^^^  ^^^^       ramifying  prolongations 

ficial  censof  thc  d^^^^^^^^^  dentine,  and  those  of  the  middle  layer 

which  constitute  the  t^l^uii  oi  ^  '    .      j^-  j  ^-^^  ^^rthy  salts  are 

secrete  an  intertubular  amorphous  ^stam^^  aeposited  on  the  dentine, 
deposited  from  without  inwar^^^^^^^  rhe  ^^rn^^^^J^^,^^  ,yHndi-jcal 
'  cells  of  the  germ  into  enamel  prisms.    The  cement ^ 

in  its  turn,  deposited  either  on  the  enamel  or  the 
dentine  after  their  formation,  and  is  Produced  hke 
the  bony  tissue,  by  the  internal  face  of  this  (peno 
dontan  sae,  which  has  become  alveolar  periosteum. 
T^rL'Sovmentv^m  be  alluded  to  in  the  chapter  on 

When  formed  by  the  process  above  indicated,  the 
tootrjLrces  its  folLle  and  appears  -  th^  xnter^^^^^^^^^ 
the  mouth,  after  having  traversed  the  abW  ^^^^^^ 
maxillarv  bones,  if  there  is  any,  and  the  gingival 
7^hvZ  (When  the  calcification  of  tte  different 
Sssue  of  thi  tooth  is  Bufficiently  advanced^^^^^^^^^^ 
™— -0.  o.  it  to  bear  the  _  to  ^^^Vcl,^  ml^g 

THE  HOESB.  +v„  pressurc  of  the  crown  of  the  tooth  against  it. 

Proper  :nembrane  of  the  ^ch  is  itself  pressed  up  X'}^- ^J^'^'^^'^XZeel 
'sac  B,  Dental  pulp ;  c  T^^^         Concurrent  wdth  this,  the  septa  bet^^een 
Papilla  of  the  external  tne  lang.    v.         „  gtructure,  soon  ossify, 

cavity  (i^^i)  of  the  tooth,  the  dental  sacs,  at  f  j  ,  ^.^^^  embrace  the 
a  dependency  of  the  eua-  constitute  the  ^^^f    '  t^'Sem  a  soUd  basis  of 

mel  membrane  ;  d,  Epi-        i^         the  teeth,  and  afford  tliem  a  boiiu 
Thelial  layer  of  the  den-  Q.^y.)    Though  it  has  SO  far  l>ecome  f 

tine  membrane;  E,  Cy-  ^^PP"^:  .  functions  the  process  of  growth  in  tLe 
lindrical  cells  of  the  blished  m  its  ^^^^^^^^^^  ^p  lodged  in  the 

enamel  membrane;        tooth  has        /^^Jf ^^^'V    /  J 

Dentine;    G,  Enamel,  internal  dental  cavity,  and  f.^aigea  jii 
The  secretion  of  the  ce-        ^  i^orv  or  dentine,  continues  its  functions .  luces 
Lnt  is  not  supposed  to  fJ^^'Xp V.iting  new  layers  on  those  which  were 
have  commenced.  ^''^  -Liw^  . ecreted     The   dental  cavity  gradually 

L  kind  of  teeth  and  fP^^^/dt^^  ^^8^^^  ?"*^''^d 

In  considering  the  entue  ''J.^^^^^,^^^^  and  period 

ment,  very  interesting  differences  ai^  ^  Se  available  ^or  ascertaining 

of  evolution;  ^^iff^^^^X  ttSrof  Xc^  l>e  P^^^^  ^'^f' 

the  age  of  animals,  but  the  details  o|^"     ,        ^^^^^  the 

It  may  only  be  noted,  that  all  animals  ^JJ^^^^^^^^t^a  the  caducom  [icm- 

Lrconiposcd  of  a  -vta;-  numb-  m),  because  they 
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(and  also  because  tliey  appear  while  the  animal  is  yet  sncking) ;  tlio  second 
comprising  the  latter,  are  named  replacing  teeth  (remplmjantes),  with  new' 
non-deciduous  teeth  which  are  not  replaced,  and  are  therefore  named 
persistent  teeth.  (The  replacing  and  persistent  teeth  are  generally  included 
by  us  in  the  term  permanent.) 

B.  Teeth  of  Solipeds.— The  dentition  of  adult  Solipeds  is  composed 
ol  h-om  36  to  40  teeth,  thus  distributed  in  each  jaw :  male,  6  incisors  2 
canmes,  12  molars ;  female,  6  incisors,  12  molars.  W  ith  regard  to  the 
hrst  dentition,  it  comprises  the  incisors  and  three  anterior  molars  only,  the 
canine  teeth  and  the  three  posterior  molars  being  persistent. 

The  latter  teeth— those  of  the  second  dentition— offer  in  their  develop- 
ment a  coumion,  but  very  remarkable  character,  rarely  met  with  in  the  other 
animals.  They  are  thrust  up  from  the  alveoli  during  the  entire  life  of 
the  animal,  to  replace  the  surfaces  worn  off  by  friction ;  so  that  the  crown 
is  formed  successively  by  the  various  portions  of  the  fang,  each  of  which 
issues  m  its  tm-n  from  the  alveolar  cavity. 

Incisors.— These  are  so  named  because  they  serve,  particularly  in  the 


TITIN  section  of  THE  INNEE  PORTION  OF  THE  DENTINE  AND  OF  THE  SURFACE 
a  PnvfJnr,  •       1,-  1,  '^^  ^'^  INCISOR  TOOTH, 

^he   ine'oftirn^  ^^^f^?      '""ft''^'  ^'V^'-^'^  globular  masses  at 

■  oFge^intl^Z?  !,  7.Pn  \     Z'i''^'^  Mnco,  b;  at  c  are  seen  oval  masses 

Hei-bivora,  for  the  incision  {incido,  to  cut)  of  the  food.  They  are  arranged 
by  the"?r.   of'  the  jaw,  and  axTdTstirgulXd 

teeth  T^  ^^'''l/'^^'^''^^^^"  ^^^^^'•"^  (Mifoyennes),  ^nd  corner 
teeth     The  pincers  are  the  two  middle  teeth,  the  intermediates  the  next 

t':  ::r:rr"i'^*^f      «f  sen:i:rrcre 

an  iwTtiin  ^  these  teeth  is  that  of  a  trifacial  pyramid,  presenting 

pyrS   forld   1  ^  T'^^'^  The  base  of  thi! 

S^t  or  exTiif^  ^""''r^'^  before  and  behind;  the 

sider  the  Inff    f  ^"^^'i.''  ''''         contrary,  depressed  on  both 
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Uo  beta,  of  wbich  the  intoW  iVSL'a^S^cS^i^" 
lastly,  the  surface  of  friction  (^^^^^^^  ^^^^  ^,,gi,, 

wHch  has  not  ^^^^^  .I'lz  cZcntoZ  ea.ii,  (or  better  m- 

circumscribing  a  cavity  .^'^"^^^  ''j^^  ,      ^     ^   conical   cnZ-de-soc,  which 
/u«d/(>«foru).     Tbis   cavity   tcnninat^os  Jjy^a^^^  ^^^^  .^^^ 

stance  of  the  tooth.  The  margins  are  dis- 
tineuiBhed  rinto  anterior  and  posterior ;  the 
last,  less  elevated  than  the  first,  is  cut  by  on 
or  more  notches  which  are  always  deepest  in 
the  corner  teeth.  It  is  by  the  wear  of  these 
margins  that  the  surface  of  friction  is  formed, 
and  in  the  centre  of  which  the  mfundibulum 
persists  during  a  certain  period  of  tune 

(Fig.159,  2).  .  - 

^  The  fang  is  perforated  by  a  single  aper- 
ture, thiiugh  which  the  pulp  of  the  tootti 
penetrates  into  the   internal  cavity  (Fig. 

^^^n'the  composition  of  the  incisor  teeth  is 
found  the  three  fundamental  substances  of 
the  dental  organ.   The  clenhne  (F)g.  159,  o,h) 
envelops,  as  has  been  shown,  the  V-\^-^^; 
That  which  is  deposited  m  this  cavity  aftei 
ife  complete  evolution  of  the  tooth,  to  replace 
'     the  atrophied  pulp,,  has  f^^yK^J^l^^ 
tint  than  the  dentine  of  the  fii'st  iorma- 
t^^n  •  Tforms  on  the  table  of  the  tooth  the 
riark  designated  by  Gii-ard  the  dental  star 
T^la  159   4  c).     The  enamel  covers  the 
lSnfnot\n{y  on  its  free  portion  hn 
^Iso  on  the  roots  of  the  mcsors;  it  is  not 
pSonc^ed,  however,  to  their  extremities.  It 
irdoubled  into  the  externa   cW  cavi^^ 
liiiiug  it  throughout  (Fig.  159,  ^;«)'  ^^^^ 
2en  the  surface  of  friction  is  estabhshed 
to  eai  be  perceived  a  ring  of  enamel 
BurrounTing  thit  surface,  and  an  inteiTial  ring 
cScurscribing  the  infundibulum :  the  first 
c i  cr^orms  lhat  is  eaUed  the  enarchng 
enamel;  the  second,  the  central  enamel  (Fig. 

^^^nthe^  virgin  tooth,  the  latter  is  con- 
^^m^^  tinumis  with  the  external  enamel,  and  passes 

theuppevjaw.  thiclciess  every  where :  on  the  a^^^^^^^^^^^ 

,  extremely  thin,  and  do.  n^^^^^^^^  of 
submitted  for  some  time  to         tu'^tion  b   ^^^^^^^^^^^  in  depressed 

^^^^^^^ 
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at  the  bottom  of  the  infundibulum.  Nevertheless,  the  quantity  accunniLated 
in  this  cul-de-sac  is  not  always  the  same ;  we  have  seen  it  sometimes  almost 
null,  and  on  the  other  hand  we  possess  incisors  unworn,  or  nearly  so,  in 
which  the  cavity  is  almost  entirely  obstructed  by  the  crusta  petrosa.  We 
are  not  aware  that,  up  to  the  present  time,  any  account  has  been  taken  of 
these  difterences  when  calculating  the  progress  of  xoear ;  but  it  may  bo 
imagmed  that  they  ought  to  influence  in  a  sensible  manner  the  period  at 
which  effacement  of  the  external  dental  cavity  takes  place. 

Fi?.  159. 


INCISOE  TEETH  OF  THE  HORSE.     DETAILS  OP  STRTTCTmiE. 

exhibited.  4,  T^nLfse^tL7r^^^^^^  '"^  infundibulum,  has  not  been 
^  Cental  enamel;  o.^Se^^taTr;  t B^^IJ'S:^^ t^X'''^'  ' 

:;:st^;e&Tt«^^^^^^^^^^ 

portion  and  the  root,  a  consh-ictSn  named  tl^'e/  tir^l  i^'*"''"  ^''^ 
stnated,  and  not  cannula,  on  the  ^erJ^Zh^:'~:i^:^ 
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Lrds  from  thiir  cavities  t^--"  g--^^-^^^^  -  ^h^^^ 

When  tlic  replacing  teeth  appear,  tlicy  cl"  s«  ^  .  ^.^^^^^  ^^^^^ 

ones,  ^vhose  sbedding  they  cause  by  g  aWly         ^  ^ 

s^tn::s;q      -^^^^^^^^^^  ^  ^^^^^ 

is  contained  in  the  external  cuZ-d.^^^^^^^^^  ,,ly  e,ist  in 

the^^r-'  — to  Teet  with  the.  in  the  female,  and 

oven  then  they  are'  rLrely  so  strong  as  -  the  ,,eh  side  of  the 

"These  teeth  are  fom- in  number,  ami  aaep^^^^^^^^^  ^^^^^ 

jaws,  a  little  behind  t^e  -cisors  to  whic^^^^^^  ^^^^.^  a 

Larer  than  the  upper,    ^etween^^^^^^^^        th  .^^^^.^^ 
considerable  space,  '  ^^^^^^^  curved  and  thrown  outwards, 

"The  free  portion  of  the         ^^^^^^^  and  an  internal, 

particularly  in  the  lower  J^!^' ^^^^^^  *Sers  inclined  to  the  inner  side, 
Lparated  from  one  another  by  two  sha^^^^^^  face, 

by  a  deep  groove.  ^  the  free  portion,  beais 

^  "The  fang  of  the  t^sk,  more  curveci  t 

internally  a  cavity  ^^^^f^J'^J^  dtapnears  as  it  advances  in  age ;  but  it 

rSTfrm  we  have  described  for  the  ti.ks  "ts^'ltif^^^^^^^^^^ 
while  Btm  young.    As  .the  Horse  grows  o^aer^^^J^^^,  f,,,„ently  by  the 
and  become  worn  in  -'^if  ^"^g.^.^^  jSSnce  in  position  of  these  teeth  m 
action  of  the  bit  or  snaffle ;       }^^J'^ll^^^^^  them.  .  . 

the  two  jaws  does  not  -ll«-;//"f  .^^^  once.   Some  vetei;marian^ 

«  The  canine  teeth  are  not  ^l^f '  ^^^^S^^^g  .witnessed  instances  m  which 
•xnd  among  them  Forthomme  and  Eigot,  have  wi  ^^^-^ 
th  y  were%laced;  but  the  -^T  J-e-^^^  not  however,  confound  with 
lie  teeth  as  liable  to  be  re-je^^   ^^  aCall  s^icula  or  point,  which,  m 
these  exceptional  cases  the  ^l^^^^'^f  J^^^^^       of  the  real  tusks." ,    .    .     ^  . 

little  cement.  developing  follicle  is  in  hai-mony  with  tbe 

^  fcsrr  isM^^  -a  .00,.  on  t.e .... 

ride  of  each  jaw.   Thoro  are  f  '„„  f„„,  M.  '  T™*' 
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m  front  of  the  true  ones,  and  which  may  be  four  in  number ;  but  these  are 
small  teeth,  having  but  little  resemblance  to  the  others,  are  most  frequently 
shed  with  the  first  deciduous  molar,  and  are  not  replaced. 
_     «  Generally  considered,  the  molar  arcades  have  not  tlie  same  disposition 
m  both  jaws.    Wider  apart  in  the  superior  one,  they  form  a  slight  curve 
whose  convexity  is  outwards.    In  the  inferior  jaw,  on  the  contrary,  the  two 
arcades  sepai-ate  in  the  form  of  a  V  towards  the  back  of  the  mouth.  Instead 
ot  coming  in  contact  by  level  surfaces,  the  molars  meet  by  inclined  planes 
and  in  such  a  way  that  the  internal  border  is  higher  than  the  external 
m  the  inferior  molars,  while  the  opposite  takes  place  in  the  superior 

Jjike  the  mcisors,  each  molar  presents  for  study  a  free  and  a  fixed 
portion, 

1  free  portion,  nearly  square  in  the  upper  molars,  longer  than  wide 
in  the  lower,  shows  at  the  external  surface  of  the  formei-  two  longitudkiS 
grooves,  the  anterior  of  which  is  the  deepest,  and  which  are  contfnued  on 
the  encased  portion.  This  is  not  the  case  with  the  inferior  molars  which 
have  but  one  narrow,  and  f.^equently  an  indistinct,  groove. 

Fi?.  160.. 


a,  Molar  teeth  ;  b,  Supplementary  molar ;  c.  Tusk  ;  d,  Incisors. 

littirmtitT^s^^/b^^^^^^  one  groove,  and  that  but 

apparent  towaks  the  foT  "PPer  molars,  and  is  most 

wS^ri^Z^:^^:?:^- r^-V-th  the  corresponding 
the  is^^ed  faL  is  arcadi,  where 

xnentiS,  S^^s^f thelL^r' ^nd^inu  'T^^'l      ''^  ^^-'^V 
stance  which  prevents  the  late  al  iovore  tsTtl !  T  ^^VP'^"'  f 
out  separation  of  the  incisors  wl^-TJ  J«^^^  t'^king  place  with- 

in the  virgin  niolaV  tfrLe  Ts  clT^^^^ 
irregularly  undulated.    In  Trn^l  C^tlf^  ^1^^^ 
;nfand.bular  openings,  which  a"^)io  oS int"-'""^./" 
the  extremity  of  the  root  -md  Tvl,ini.       °  ,  interior  of  the  or<rau  to 

at  .1,0  pericfd  S'-h^nT.' 'S^^t^ :Zx^^\r''''^^^^^^^  °«"»t 
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tlie  molar.  .  ,     ,  „fw  tlio  eruption  of  the  fiee 

"Tbo  root,  if  exammec   a  slioxt  f  «^        ^^i^hout  any  appeai^- 

portiou,  looks  only  like  tl^o  ^baft  ol  the  la     ,  ^^.^  ^^^^  ^^^^  ^ 

Lee  of  fangs,  and  has  JvtXt  ancl  iS  erown  to  becoxne  .^rn,  tba 

begins  to.be  pnsbed  from  I'T'^^oIIow,  and  afterwards  filled,  as  well 

its  fongs  are  formed-,  tbese  a-  at  S-^^^^^^^^         ,  ,,,,  quantity  of  dentme 

as  tbe  cavity  «f  .^be  *ootb       ^^^^^  but  tbe  tooth,  constantly  projected 

From  this  time  the  fangs  «ease  to  gj ow ,  ^^^^        contract;  so 

beyond  the  alveolar  cavxty  f J^HJ^.i^aft,  completely  worn  away, 
that,  in  extreme  old  age,  it  happens  ^ 
instead  of  the  tooth,  leaves         ^^^^  a  vaSv  of  roots.    In  the  molars 
«  The  molars  of  the  two  Ja^«  ^J^^^^^J^^^^        the  extremities  of  these, 
t..inating  the  --^^"aL^  ^^^'^        '^^^  ^^^^ 

the  middle  cf  the  line."  ,    £        incisors,  though  it  is 

The  structure  of  the  molars  ^^^-J^^f  Extremely  diverticulated, 

Hiuch  more  complicated        Vbe  « As  apVecl  in  a  1^ 
and  enveloped  by  the  denUne    "^^^^^^^^^      f/the  incisors.    There  is  also 
doubled  in  its  external  '^^'T^een  worn,  an  external  covenng  of 

on  the  table  of  the  tooth  polygons,  of  central- enamel 

enamel,  and  two  circles,  or  rather  two  ^^^^^  ^/f^olars,  these  bands  of 
Scum^cribing  .  Z^^^^  the  loop  near^t 

enamel  represent  a  Gothic  B,  l^av-ing  a  s         '^omei  in  the  teeth  of  the 
L  entrance  to  tl^e  mouth  Jln^^^^ 

:^^er  molars  its  total  ^^^^A^e-^^^^^^ 

covering  of  enamd^^^^^^^^  Prolonged 
flutmgs  on  the  iaces  oi  ,   ^^.^^Uoric  acid 

r  of  iV^ad^t  S  to.1.  rep^^ 

sented  by  the  ^f^^l  TcZe^U  next,  the 
exhibits  o^t^^ai;dly,  a  ayex  ot  ^^^^^.^^^ 

external  enamel;  ^'j* V  ^^^^^ 
enamel,  tbe  dentine,  alway^elloW  ^ 

even  black  in  ^^^"^^^{f  ^Ad  the  c^^^^^^^  P^^^^^^ 
HORS.:'.     uPiMm    MOLAR  tbcse  f  '^^^  ^.^e  woru 

/Sr;.al  ce.e„t.,  .  V.-  hardfr  than  t^^-^J- ^^^^^^^  them, 
"^'temd  enmnel;  c,  Uentiuc ;  n,ore  slowly  and  stand  OU^^^^  ^^^^^^  ^ 

nT Internal  enamel;  e,  In-  ^te  table  of  the  ^^^h  has  a^SO^^^^^^^^ 
ternalcnstapeu-osa.  appearance       a  V^^^^^ 

rably  disposed  for  the  trituration  of  those 
animal  usually  feeds. 
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The  follicle  which  develops  these  three  elements  of  the  molar  tooth 
offers  at  the  bottom  an  enormous  papilla  divided  into  several  lobes  which 
lie  together  for  their  whole  length ;  lodged  in  the  internal  dental  cavity  it 
gradually  decreases,  like  the  papilla  in  the  other  kinds  of  teeth  as  the 
cavity  becomes  diminished  by  the  formation  of  new  dentine.  Opposite  to 
it  are  two  long  papillfe,  which  occupy  the  enamelled  infuudibuli. 

"It  was  believed  for  a  long  time  that  the  molars  of  Solipods  were  all 
persistent  teeth.  This  error,  founded  on  the  authority  of  Aristotle  was  so 
deeply  rooted,  that  although  Euini,  towards  the  end  of  the  sixteenth  century 
imcl  discovered  the  existence  of  two  temporary  molars,  Bourgelat  did  not 
believe  it  when  he  founded  the  French  Veterinary  Schools,  and  was  only  con- 
vinced when  Tenon  had  proved  by  specimens,  in  1770,  that  the  first  three 
ol  each  arcade  are  deciduous. 

"  The  replacement  of  these  twelve  molars  is  not  at  all  like  what  happens 
with  tlie  mcisors  The  molar  of  the  adult  grows  immediately  beneath  the  tem- 
porary one,  and  divides  its  two  fangs  into  four,  until  its  body  is  reduced  to  a 
simple  plate  and  falls  off,  allowing  the  contracted  summit  of  the  permanent  to 
appear  ;  and  this  grows  up  until  it  is  soon  on  a  level  with  the  others  in  the  row 
^  replacing  molar  is  always  a  little  more  elongated  than  that 
which  It  succeeds,  and  it  most  frequently  expels  at  the  sami  time  the  sup 
plementary  molar ;  so  that  if  forty-four  teeth  be  developed  in  the  male 
Horse,  it  is  very  rare  that  they  are  all  present  at  the  same  time." 

7.  Tie  Mouth  in  General. 
We  will  now  consider,  as  a  whole,  the  cavity  whose  various  mrt<?  hnv^ 
been  studied  m  detail,  and  examine,  successivelv  its  T^Zvf;  5 
capacity,  and  mucous  membrane.  "^cessively,  its  general  dispositwn, 

General  disposition  and  capacity  of  the  mouth.~The  mouth  beina  elm. 
gated  m  the  dii;eetion  of  the  head,  offers  a  great  antero-pos  erior  W^^^^^ 
and  two  small  diameters-one  vertical,  the  other  tranLrsT    Tit  fi,  / 

peiipnerai.     iJie  hrst  is  circumscribed  by  the  dentnl  ovr.V,oc, .  +i,  ; 

IS  comprised  between  these  arches  on  throne  side  and 

inner  aspect  of  the  lips  on  the  ofh^r     Tf  if'  ^     ^  ^^^^^^  ^nd 

ft.,  the  Lpacily  of  tiTLTa  hi  i  J  r/h;  erf-'s  ^Tr^'f 

mi  tut  the  dilatation  prolced  in  thfZ  ""S"'""-  ""'"M''. 

Wore  than  behind,  the"^  open?nV of  tL TnS.  ^  '  "Tr™'  g«»to 
jWs  being  di„ctcd'towardS:ULt:  St  3r  *°  '™ 

.eg  *Z/rirwhth™e\::e''^^  T''^  -  — "  a 

the  diirerent  regions  i   cove«  b„rwb;nl    f  °™"<=*  in 

»i»^o.„d  e„„.i«„„„,  i.y:::tS-.':i:l'^^^^^^^^  a 

Th«  ,„e,nbra„c     co„.in„on,  with  the  e..er„,.,  swTSo  „«gin  of  the 
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of  the  tongue.   If  it  ib  i^LtL  of  the  lips  ami  chcekB, 

groove  which  correspoBclB  f^^^f  ,Xn^^^^^  the  base  of  the  teeth, 
ft  is  seen  to  cover  the  "^'^^'ll'^^^'y  ^"^^he  suiSr  dental  arcade,  it  extends 
^vhere  it  constitutes  the  guras  ^i^m  the  ^^P  ^^.^^^  ^he  inferior  arcade, 
over  the  palatine  arch  and  the  ^''^J,  P^'*'*;;  .^fl^cted  over  the  tongue  to  form 
it  descenL  to  the  floor^^^^^^^  Z  lttZToi  the  fauces  it  is  continuous 
a  covering  tor  tnat  oigau.  x». 
with  the  pharyngeal  J^7''^;^brane  of  the  mouth  is  perfectly  in 

The  organisation  of  the  "^^^f  in  that  cavity.    B  is  there 

harmony  with  the  ^^^^^^1?^''^  ch  are  sometimes  very  hard  vei^ 
where  the  alimentary  ^"^^^^^'^SieT  aS  and  to  escape  mevi  able 

resisting,  and  covered  with  aspeiities       JJ^^.^^'   jaermis  in  those  places 

injury,  this  membrane  is  of  these  substances,  such 

wLh  are  most  particularly  exposed  to  the  con^^  ^^^^^^     ^^^^  tj^e 

Is  the  upper  surface  of  Jsf  gi'S^^  ^TVZ 
corium  or  sub-epidermie  ^^^^  ^^^^^  ^^^ich  a  removed  from  the  direct 
not  made  this  provision  for  t     Paits  lateral  aspects  of 

contact  of  alimentary  matters^^  as,  foi  ^^^P  ^      ^  ,^i,ed. 
the  tongue,  where  the  ^^^^^Ij^^^^fn^'^^^^^  portiL,  small  organs  for  the 
This  membrane  also  shows,  "^^^^J^^?^^  \^  ^ne  of  the  most  important 

into  the  mouth.  ,,^,mals 

the  prehension  of  f""^!;,.  ^''Uje'       the  Sheep  this  f      of  the  othe?    (The  up^r 

t  S  St'T'-L»  su,t.ce  of  t,.  Cee.,  in       M  r^n^Lf^T. 

2.  C/tee/cs.-On  the  inner  smtace  o  ^  "ll'^^^'^^lp^^^t  ons  and  a  single 

FSot  l.vg.  P-Pll'^^S;!"  t  »mS  block.  i. 
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remarked,  in  front  and  in  the  middle,  near  the  pad  tliat  replaces  tlie  upper  incisor  teeth 
a  kind  of  T,  tlie  stem  of  wliicli  is  directed  forwards,  and  at  the  extremity  of  whose 
branches  is  a  very  narrow  aperture,  the  buccal  opening  of  Jacolson's  canal.  This  will 
be  described  with  the  nasal  cavities. 

4.  Tongue.— The  tongue  of  the  Ox  is  distinguished  by  the  enormous  development  of 
the  muscles  composing  it,  It  is  garuislied  with  conical  papillas  which  have  a  horny 
sheath,  and  whose  summits,  inclining  backwards,  give  the  tongue  a  very  rough  feel 
In  this  anunnl  it  serves  for  the  prelieiision  of  fond ;  ils  mobility  is  very  great  and  it  can 
be  carried  into  the  nostrils  with  ease.  (The  body  of  the  organ  is  rounder,  and  the  point 
hner  than  m  the  Horse.    The  calicyforin  papillas  are  spread  over  the  whole  of  its  dorsal 

surtace  ;  and  at  the  root,  on  the  middle  line,  is  a  somewhat  deep  groove  ) 

^^li^]^g^e  on]xo  Sheep  and  Go..,t  is  smaller,  proportionally,  than  that  of  Solipeds. 
0.  iioft  Folate. — It  may  be 

said,  in  a  general  manner,  that  p,v  IPo 

the    palatine    prolonginent  is 

shorter  than  in  Solipeds.  (The 

isthmus  of  the  fauces  is  wider, 

however,  and  the  amygdate,  very 

developed,  are  situated  in  the 

two  large  depressions  formed  on 

the  sides  of  the  soft  palate  by 

the  folding  of  the  mucous  mem- 
brane.) 

6.  Teelh.— The  teeth  of  the 
Ox  are  thirty-two  in  number, 
twenty-four  of  which  are  molars, 
arranged  as  in  the  Horse,  and 
eight  incisors  belonging  to  the 
lower  jaw.  The  latter  are  re- 
placed in  the  upper  jaw  by  a 
thick  cartilaginous  pad,  covered 
by  the  mucous  membrane  of  the 
mouth  ;  this  pad  forms  the  gum, 
and  furnishes  a  bearing  for  the 
incisors  of  the  lower  jaw.  Some- 
times, as  in  the  Horse,  there  are 
found  supplementary  molars, 
which,  if  four  in  number,  will 
make  up  the  whole  to  thirty-six  ; 
though  they  are  never  all  present 
at  one  time,  as  the  supplementary 
ones  are  shed  before  the  molar 
dentition  is  completed. 

The  composilion  of  tlie  Ox's 
teeth  is  the  same  as  those  of  the 
Horse,  the  only  diflerence  beino- 
m  the  arrangement  of  the  several 
substances. 

.  iNcisoES.  —  "  The  incisors, 
eight  m  number,  are  placed  en 
clavier  ililre  a  key-board)  at  the 
extremity  of  tlie  kind  of  rounded 
shoulder-bone  by  which  the  max- 
illary bone  terminates,  formina- 
around  thu  point  a  perfect  circle 
when  they  have  acquired  theii- 
tuU  development.  i 

"Instead  of  being  fixed  in 
the  alveoli,  as  in  Solipeds,  they 
possess  a  certain  degree  of  mo- 
bility, sometimes  mistaken  for 
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Upper  jaw,  with  a,  the  friction  surface  and  b  tl,. 


encased,  ecu- 
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Fig.  163. 


ox's  INCISOR  TOOTH. 

Free   portion,   external  face,  outer 
'border;  a',  Ibid,  internal  face,  outer 
border;  6,  Root  ;c,  Neck;/,  Anterior 

border  ;  g,  g'  Inner  border. 


aud  miUc-winte  m  coiour,  i»   

undulating,  longitudinal  striaj,  which  disappear 
with  age,  and  leave  the  surface  beuutitully 
polished  (flg.  163,  a). 

"The  iulornal  face,  flatter  than  the  pre- 
ceding, presents  in  its  middle  a  slight  conica 
eminence,  who.e  base  widens  and  is  termmat*^! 
near  the  free  extremity  of  the  tooth,  while  its 
sides  are  cireuniscribed  towards  each  border  by 
a  well-defined  groove  (fig.  163,  a'). 

•'The   two  lateral   borders   (the  internal 
sli-htly  convex  in  its  length,   the  external 
slightly  concave  in  the  same  direction)  make 
thf  free  portion  appear  as  if  thrown  outwards. 
The  anterior  border  is  sharp,  and  slightly  con- 
vex from  one  side  to  the  olher;  it  is  the  first 
part  of  the  tootli  destroyed  by  wear. 
^    "The  root  is  rounded,  slightly  comr-al,  and 
implanted  in  an  alveolus  of  the  same  fonn;  m 
yoSh,  it  shows  at  its  extremity  an  opemng 
communicating  with  an  internal  cavity  analo- 
eou™hat  in  the  teeth  of  Solipeds,  and  pro- 
fonged  Into  the  interior  of  the  free  portion 

if  the  Virgin  tooth,  the  enamel  foms  around 

border  •  g,  g  ^u"-    the  free  porUon  a  continuous  layer,  thinnest  on 

the  internal  surface,  and  -tending  ^^^^^^^^  ,,^ty  which 

"The  dentine  composes  tt;,'^/™^.^,'^      the  tooth,  is  filled,  as  the  animal  grows 

't^si>    "1  ^3^;-^  sxtrs 

iaw  exposes  the  anterior  border  '^"'^JX  afeets  this  u^ 

&  before  to  behind.    The  ^^ear,  t  erefoie  chiefiy^a^^^^^  n 
forms  tlie  table  of  the  tooth,  and  which  Gimd  desi  ^^^^^ 
worn  away  the  conical  eminence  and  Je  grooves  bouio    |  t^oth,  a  yellow 

"  As  wear  goes  on  there  aPpears  at  fi  t,  and  at  me  ^  ^^.^  .^^^^  ^  ^^^^ 

band,  which  is  the  dentme  cenud  d  of  i  s  enaineU  ^^^.^  ^^^^^^^^^^  ^^^^f'^Vb^n 
transverse  band  shows  its,'=l'^;^™_i^^.e' and  then  iwnd,  which  is  ^\othms  e\se  ih^^ 
finishes  by  forming  a  mark  ^^eai  y^^^^Jf^'         cavity  of  the  tooth.    It  is  a  veritable 

t^^^^^^^^^^"^'  ^  '-'"^  ''''''  ' 

-'^^^SSi^^^Ke  te^  -  ^^;tr^'i^rin=-- 

„llh.,iisli  tbey renmmmtlie  f»«  I'ff^  ^"Sey  towmo  wn  tliey  .locrcosed  iii 
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Molars.— "As  in  Solipeds,  the  molars  are  six  in  each  side  of  tlie  jaws  but  they  are 
much  smaller,  and  form  a  much  sliorter  arcade.  Their  reciprocal  volume  is  far  frum 
bimg  as  uniform  as  in  the  Horse,  but  goes  on  augmenting  from  the  first  to  the  sixth  •  and 
to  sucli  a  degree,  that  the  space  occupied  by  the  three  anterior  molars  is  only  about  one- 
half  of  tliat  required  for  the  three  posterior  ones ;  the  last  molar  alone  occupies  nearly 
lour  times  as  mueli  spiice,  Icngtlnviae,  sis  the  lirst. 

"  Their  wearing  surface,  constructed  on  the  same  system  as  that  of  the  Horse's  molars 
presents  eminences  a  little  more  acute."  ' 

The  arrangement  of  their  tkree  constituents  is  in  principle  the  same  as  in  the  latter 
animal. 

"  As  in  the  Horse,  the  three  front  molars  are  deciduous. 

.''^.^e  teeth  of  the  Sheep  and  Goat  are,  like  those  of  the  Ox,  thirty-two  in  number 
divided  into  eight  mcisors  and  twenty-four  molars,  to  which  are  sometimes  added 
supplementary  molars. 

fK."i^i"'J°'T°'''?^J^®  ^"^11^''  Ruminants  are  not  disposed  like  a  key-board,  as  in  the 
hv  .1    ™,  ^  g".P'.i-esting  against  the  pad  on  the  upper  jaw  much  more 

by  their  extremity  than  by  their  inner  surface.  '  f'*'  J 

alveolT  (fig.''iu4)''^''^''''"''"'°'^'  ^^^^  scarcely  any  neck,  and  are  fixed  more  solidly  in  the 
kindSfercement.^'"'  "'^^^  """"^  polished,  and  is  encased  towards  the  gum  in  a 
of  tlJ!?.fh£1wt^  face  has  two  wide,  longitudmal  grooves,  separated  towards  the  middle 

their  smallness,  and  particularly  by  their  narrowness.  Fi<r.  164. 

ihe  wear  of  the  incisors  in  the  Sheep,  from  tbeii' 
position,  ought  to  take  place  nearer  the  anterior  border 
than  in  the  Ox;  the  dental  star  is  observed  more 
promptly,  and  always  forms  a  narrower  Hne  from  before  to 
behind. 

"  The  absence  of  a  neck  in  these  teeth  is  the  reason 
why  they  never  appear  to  separate  with  wear,  as  has  been 
remarked  m  the  Ox. 

1  ft  %7  tins  animal  the  lips  are  widely  ti  ,     .  , 

cleft.  The  lower  is  pointed  and  little  developed  -  the  unner  T^^/scoi"!  mtermediates  and 
IS  confounded  with  the  snout  which  will  be  dp'^frihprl       "®  '^'cisors  have  not 

with  the  nostrils."  (The  upper  lip  has  but  little  moWhty.) 

"S   Pn!nZ'~l       '"^  T^"  '■'"'^        ^'I'l  membrane  smooth, 

the  o%i1t7^,:Z:'s't^^^^^         S  '"'^"^'^     ^'^  J-  f^'^t  is  seen 

number,  the  anterior  behig  h^S'tha  i  thP  w'"' ^^f^*^  ^o  twenty-two  in 

"  4  Tonaue  -5   ^nffpfi'^f  posterior,  and  their  free  borders  are  united). 

EmninantsTxcep?th?Uhffil  t';;^ln  ''^T  ^^"^^       ''^  ^'^^ll^r 

of  the  fauces  Ts  ciSar  an  t^ie  no^fi  •f^''^'''"  developed"  (The  isthmus 
membrane  at  the  npp„rt  of  th?^^^  ^'tI"'  ^  .°o^f"unded  with  the  mucous 

eminences  in  the  m^dd  e  rndll  e  amvStr'-  r  f ,  several  conical 

"6.  Teeth —Th^  Vi  J  T.l  '''^^'^/S^ala  are  httle  rounded  elevations.) 

fourcanSf  anJteS^^^^^^^^^^^  -  ^-ided  into  twelve  inci,..,,s, 

other.  'k'rprcersTnd°the';'iir'r'f '^'''i  1^'^  ^''^markable  differences  between  each 
Civity  they  Tow  ortth  table  "PPP^  ^''^  ''^'''^  *°'m  and  £ 

.jaw,  these^eeth  are  s  "         dir  c^^^    fo^a^L  °„n  Tf  °'  ^^'^ 

incisors  of  rodent  animals.^  The  corner  So  ?;,f  K*^,,  ^  .^'efmblance  to  the 

intermediate  and  canine  teeth  and  are  no^^PmL  ^^''^  ^^t^^cn  ti.e 

i.  very  strong.    tS  t«Vc,  M  l  ^  ^  ,n^^  ".'  "■""!«'■'"'»  to  the  last,  «I,ieh 

"  C.,»,vo„.._,.  i,„,_.„,.  c.„„.„„^  ^^^^       ^^.^  ^.  ^^^^^^ 
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their  food,  and  tlioy  nro  thnrcforo  thin,  thongli  movable.  The  upper  lip  of  Ihe  Dog  has 
a  groove  in  the  nuikllc  lino,  and  it  covcru  tho  lower  lip  more  or  less  at  the  Bides 
nceorcling  to  the  lirecd.  Tho  lower  lip  is  nlwaya  Hcallo|ie<I  on  its  free  border  near  the 
eommissures,  which  are  very  high.  In  tho  Cal,  Ihe  hairy  tentoculaj  are  collec-U^d  on 
the  nppcr  lip  into  two  long  lateral  tufts,  tho  muudaohes ;  they  ore  very  eensitive  aud 
movable. 

''2.  Cheelis. — 3.  Palate. — The  ebeeks  resemble  those  of  the  Pig;  the  pulate  that  of 
Euminauts.  The  mucous  membrane  is  often  stained  by  patches  of  pigment,  espc  ciully  on 
the  palate."  (The  latter  is  frequently  quite  black.  The  number  of  ridges  vaiies  from 
seven  to  nine.    Jucobson's  canal  opens  behind  the  incisors.) 

"4.  Tongue. — This  is  thin  and  very  movable.  The  papillaj  on  its  upper  face  vary 
somewhat  in  tho  Cat  and  lJo(j.    In  the  former,  the  filiform  papillas  on  the  anterior  two- 


Fig.  165. 


TlIK  TKETn  OF  TUE  PIG. 

1,  Upper  teeth,  table  surface  ;  2,  Lower  teeth,  table  aspect ;  S,  Lateral  view  of  the  jaws. 


thirds  of  the  tongue  are  covered  by  a  very  strong  horny  sheath,  whose  point  is  directed 
backwards.  In  the  Hog  these  papilla)  are  less  developed,  and  there  are  observed,  more 
])articularly,  a  number'  of  composite  flliforni  p  ipilho  whose  divisions  are  A-ery  flexible. 
There  also  are  found  icgularly  disposed  among  these,  white  shining  epithelial  particles 
which  correspond  to  the  fungiform  papillaj. 

"  At  the  ba-e  of  the  tongue  of  Carnivor.i,  and  within  the  anterior  pillars  of  the  soft 
palate,  are  two  elongated  bodies  with  rounded  extremities  and  a  bosselated  slippery 
eurfiice;  those  are  veritable  amygdalr.  formed  by  an  ngglomcraiion  of  closed  follicles. 

"5.  Soft  Palate —In  the  i)og  and  Cut,  the  soft  palate  is  very  short,  and  the 
isthmus  of  the  fauces  wide.  Conir'cquontly,  these  creatures  breathe  ca^^ily  by  the  mouth, 
imd  expi  l  matters  by  it  from  the  stoniiieh  during  vomiting.  At  its  free  border  the  soft 
palate  shows  a  small  prolongat  on,  something  like  Ihe  uvula. 
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"6.  Teetli.— The  teeth  of  the  Dog  arc  forty-two  iu  number:  twelve  incisors  four 
canines,  nnd  twenty-six  molars.  ' 

"The  iiicisors,  six  in  eacli  side  of  the  jnws,  are  more  developed  in  the  superior  tlian 
m  the  uifenor  maxilla,  and  are  divided,  as  in  the  Horse,  into  pincers,  intermediates  and 
cornc^r  incisors;  the  last  being  much  sti'onger  than  the  preceding,  and  these  aerain 
stronger  than  the  pmcers.  ^ 

"  Tlieir  free  pai  t  presents,  in  the  virgin  tooth,  three  tubercles :  a  middle,  which  is  the 
strongest,  and  two  lateral ;  tliese,  together,  are  not  unlike  a  trefoil  or  the  upper  pai't  of  a 
fleur-de-hs,  especially  those  in  the  upper  jaw.  On  the  internal  face  is  remarked  a  table 
or  slope,  somewhflt  resembling  that  of  the  Ox  and  Sheep,  and  separated  from  tlie  root 
by  a  very  distmct  border  whose  extremities  mark  the  lateral  lobes.  This  table  is  of  no 
advantage  m  ascertaining  the  age. 

"The  root,  very  developed,  flattened  on  both  sides,  and  separated  from  the  free 

Fig.  166. 


Its  internal  cavity 


and  more  pointed  than  the  permanent 
At  the  period  of  their  eruption  tliese 


GENEEAL  AND  LATERAL  VIEW  OF  THE  JDOG's  TEETH 

"  The  caducous  incisors  are  much''  smaller 
ones  •  yet,  like  them,  they  show  lateral  lobes 
teeth  are  somewhat  widely  apart. 
.  "  The  fangs,  or  canine  teeth,  two  in  each 
jaw  are  very  strong  elongated  organs,  conical 
in  fom,  curved  backwards  and  outwards,  and 
placed  immediately  after  the  incisors. 
!,n  J        ^^^"^  '^^^         thickest,  and 

nnkn.,""  ^'Pf  ^^""^       the  corner 

incisors,  m  which  the  inferior  canines  are  lodged 
Ihese  teeth  are  deciduous,  like  the  incisors 
and  are  d.stmgivished  fro.n  the  replacing  ones 
by  their  bemg  thinner  and  more  elongatecf. 

lUey  are  worn  more  or  less  quicklv  ac- 
cording to  the  kind  of  food  the  animal  obtains 
and  are  sometimes  broken  in  fl-hting 
.  "Tiie  molars  are  distributed  in  the  two 
jaws,  twelve  being  fixed  in  tlio  upper  and  tZ- 
teen  m  the  lower.  Nearly  all  of  them  are 
terminated  by  somewhat  acute  lobes,  proper  for  tcarin.^ 


so 


ANTEUIOH  VIHW  OF 
CANINE  TEETH  IN 


TIIE  INCISORS  AND 
A  YEAR-OLD  DOG. 

ineachjawis.  .f^h;~;i;e';;^^^  food.    The  strongest 

All  in  front  of  tliese  are  deciduou" '  °  ^""'^ ^'o  lower, 


tlie  fiftli 
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After  their  complete  eruption  from  the  alveolar  cuvitioH,  the  Dog's  teeth  are  no  longer 
pushotl  outwanlti.  They  are  remarkable  for  their  brilliant  whiteness,  whieh  they  owe 
to  the  absence  of  cement  (m  their  covering  of  enamel.  •  i  x  r 

The  Cat  has  thirty  teeth :  twelve  incisors,  four  tusks,  and  fourteen  molars,  eiglit  ot 
which  ore  in  the  upper,  and  six  in  the  lower  jaw.  ,  ,    -rv       mi    *  i 

All  these  teeth  are  constructed  cm  the  same  type  as  tliose  of  the  Dog.  ilie  tusks  are 
deeply  striated  on  their  external  Bur!dne,  instead  of  being  smooth. 

(The  importance  of  a  correct  knowledge  of  the  period  of  eruption,  shedding,  replacing, 
and  general  wear  of  the  teeth  of  the  domesticated  animals,  as  a  guide  to  their  age, 
induces  me  to  give  the  table  on  pa-e  3(i3  (from  Leyh),  as  indicating  at  a  glance  the  age 
ut  which  the  teeth  appear,  are  shed,  anrl  replaced  in  the  difterent  creatures :  ^ 

Baumeister  divides  the  successive  evolutions  in  the  wear  of  the  tables  ot  the  Jlorse  a 
incisor  teeth  into  four  periods— from  six  years  to  extreme  old  age.  The  first,  the  trans- 
verselv-oval  period,  extends  from  six  to  twelve  years:  the  round,  from  twelve  to 
eighteen  years ;  the  triangular,  from  eighteen  to  twenty-four  years,  and  the  antero- 
wsterior  oval  or  triangular,  from  twenty-foi.r  years  and  upwards.  Guard  and  other 
French  authorities  shorten  these  periods  somewhat.  The  triangular  period,  for  instance, 
only  lasts  from  fourteen  to  seventeen  years.) 

COMPARISON  OF  THE  MOUTH  OF  MAN  WITH  THAT  OF  ANIMALS. 

The  brevity  of  Man's  face  influences  the  shape  of  the  mouth ;  therefore  it  is  propor- 
tionally shorter  and  wider  than  in  the  domesticated  mam  uals. 

Fig.  168. 


MEDIAN  ANTERO-rOSTEKIOR  SUCTION  OF  THE  HUMAN  FACE. 

„,  Septum  of  nose,  with  section  of  hard  palate  below  it;  >-^^S^ l^f'^::^ 
of  right  Eustachiau  tube. 
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3G1  THE  DIGESTIVE  AFFARATDS  IN  MAMMALIA. 

1.  Lipg.—Tho  lips  Imve  a  thick,  free,  everted  border.  They  are  lined  by  a  rosy 
mucons  membrane,  wliioh  is  insensibly  continued  inwards  by  the  buccal  membrune. 
The  upper  lip  is  limited  by  the  nowe  iind  the  naso-labinl  furrow  ;  the  lower  is  limited  by 
the  mento-liibial  groove.  The  first  has  in  its  middle  tlie  subnasal  fuirow.  Their 
structure  is  analogous  to  those  of  animals. 

2.  C/teefc«.— The  clineks  are  limited  by  the  inferior  border  of  the  maxilla,  the  root  of 
the  ear,  the  prominence  of  the  ciiin,  and  the  naso-labial  furrow.  Between  the  skin  and 
tlie  mucous  membrane,  there  is  found,  as  in  brutes,  a  glandular  layer  and  muscles, 
chiefly  the  buccinator.    An  adipose  ball  is  always  found  near  the  anterior  border  of  the 

mashotei.^^^^^^^  does  not  possess  a  vascular  membrane,  as  in  the  Horse,  and  its  mucous 
membrane  shows  a  longitudinal  and  transverse  furrows  in  its  anterior  two-thirds.  It 
is  pale  and  resisting.  .    ,      ,  •  .i 

4.  Tongue. — This  is  thick,  short,  and  broad ;  its  base  is  almost  vertical,  and  in  the 
middle  is  a  perpendicular,  fibrous,  and  semilunar  lamina,  the  lingml  septum  which  gives 
insertion  to  muscular  fibres. 

Anthropotomists  distinguish  intrinsic  and  extrinsic  muscles.  The  first  are:  the 
lingualis  superior  and  inferior,  trunsversus,  and  longitudinalis.  The  second  are,  as  in 
Solipeds,  the  stylo-glossus,  genio-glossus,  hyo-glossus,  and  pharyngo-glossus.  There  is 
also  described  a  palato-glossus,  which  partly  belongs  to  the  soit  palate. 

The  mucous  membrane  shows  the  difi"erent  characters  recognised  in  that  of  anirnals. 
That  of  the  dorsal  face  is  divided  into  two  portions  by  two  A-shaped  rows  of  piipilia;, 
whose  summit  abuts  on  the  deep  mucous  follicle  named  the  foramen  cxcum.  The 
posterior  portion  presents  depressions  which  correspond  to  the  closed  follicles,  and  the 
fungiform  and  calyciform  papillse;  the  anterior  portion  has  a  villous  aspect,  due  to  the 
great  number  of  filifonn  papillse  covering  it. 

5  Soft  Palate.— In  Man,  the  soft  palate  is  short  and  divided  into  two  portions :  an 
anterior,  horizontal,  attached  to  the  base  of  the  tongue  by  the  anterior  pillars  of  the 
curtain-  a  posterior,  movable  and  oblique,  having  a  free  portion,  the  uvula,  and  faxed  to 
the  lateral  walls  of  the  pharynx  bv  the  posterior  pillars.  The  amygdala-,  or  mass  of 
closed  follicles,  are  lodged  in  the  triangular  space  between  the  anterior  and  posterior 
pillars  The  fibrous  structure  is  not  present,  unless  the  small  expansion  of  the 
external  tensor  of  the  palate  represents  it.  The  muscles  are  the  same  as  in  anima  s, 
and  in  addition,  there  are  described  two  palato-glossal  muscles,  included  between  the 
mucous  folds  that  form  the  anterior  pillars.  The  palato-pharyngeus  extends  to  the 
posterior  nasal  spine.    The  isthmus  of  the  fauces  is  wider  than  m  the  Carnivora. 

6  Teeth  —The  teeth  are  thirty-two  in  number,  sixteen  m  each  jaw.  They  are 
distributed  in  the  following  manner :  four  incisors,  two  canines,  two  small  molars 
(Mcuspidati),  and  three  large  molars  (mult i -cuspidal i).       _  ■,      ,  a 

The  incisors,  when  viewed  in  profile  or  longitudinal  section,  have  a  wedge-.-hape,  and 
their  free  border  is  more  or  less  sharp.  The  canines  are  irregularly  conical ;  the  molare 
have  a  multiple  fang,  and  the  crown  is  studded  with  a  variable  numbc-r  of  tubercles,  two 
on  each  small  molar  and  four  on  the  large.  In  youth,  there  are  only  twenty  teeth,  t«n 
in  each  jaw. 

THE  SALIVAEY  GLANDS. 

The  salivary  glands  are  secretory  organs  annexed  to  the  buccal  cavity, 
into  which  they  pour  saliva :  a  recrementitious  fluid  that  softens  the  food, 
favours  its  mastication  and  deglutition,  and  has  a  chemical  action  upon  it 
after  its  arrival  in  the  abdominal  portion  of  the  digestive  canal. 

Though  very  diversified  in  form,  yet  they  present  in  their  structure  such 
common  characters,  that,  to  obviate  a  recurrence  to  their  orgamsation  wuen 
speaking  of  each  gland,  we  will  describe  it  here. 

The  salivary  glands  are  constituted  by  a  red  or  yellow  spongy  tissue, 
which  is  divided  into  small,  rounded,  or  polyhedral  masses,  called  salnary 
lobules  These  extend  in  a  layer  beneath  the  adherent  face  ot  the  mucous 
membrane,  and  remain  isolated  from  each  other,  or  arc  agglomerated  ni  a 
body  to  form  a  single  gland.  In  the  latter  case  they  are  united  by  condensed 
connective  tissue,  which  is  disposed  over  the  surface  of  the  organ  as  a  ^J3ry 
thin  enveloping  membrane,  and  into  the  lobular  lutcrstices  in  lamellar 
prolongations. 
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In  stuclying  the  organisation  of  ono  of  those  lobules,  it  will  be  observed 
that  it  is  made  np  of  many  very  small  secondary  lobules  or  acini,  which  are 
tlieniselves  due  to  the  agglomeration  of  minute  elementary  vesicles  or 
follicles,  whose  average  diameter  is  from  1 -500th  to  l-1200th  of  an  inch; 
these  open  into  the  little  canal  belonging  to  each  of  the  secondary  lobules,' 
and  which  again  joins  those  of  the  other  acini  of  the  primary  lobule,  to  form 
a  single  duct. 

The  minute  elementary  vesicles  or  follicles,  the  glandular  culs-de-sac  (or 
lUtimate  fulhcles)  consist  of  a  thin  amorphous  membrane  (membrana  propria), 
lined  by  a  layer  of  polygonal  epithelium  cells.  (They  are  closely  sur- 
rounded by  a  plexus  of  capillary  blood-vessels). 

When  the  salivary  lobules  remain  isolated,  this  canal,  which  is  designated 
as  excretory,  because  it  carries  from  the  lobule  the  galiva  secreted  within  the 
elementary  follicles,  opens  directly  into  the  mouth.  But  when,  on  the 
contrary,  they  all  unite  and  form  a  single  gland,  their  excretory  canals 
nnaily  converge  mto  one  or  more  principal  ducts,  whose  termination  in 
every  case  takes  place  in  the  same  manner— by  opening  into  the  mouth 
irom  the  summit  of  a  more  or  less  salient  tubercle,  an  arrangement  which 


Fior.  109. 


Fig.  170. 


I.OBULE  OP  PAROTID  GLAND,  INJECTED  WITH 
MERCDRT,  AND  MAGNIFIED  50  DIAMETERS. 


CAPILLARY  NETWORK    AROUND   THE  FOLLI- 
CLES OF  TUB  PAROTID  GLAND. 


«o!;?''l  f      *'u^'"S:.^''      P'^^"*^'^^^  «^  ^b'^s^  excretory  orifices 

?rrZ.lf  t     ^  *•  ^^'""^  «f  tbese  ducts  are  Hned 

mternaUy  by  columnar  epithelium 

beneath  the  ad WeTitce  of  ?t«  T  immediately 
portant  glands-tZse  which  ^  .^^  ^^«°"^™«°>^'rane.  Secondly,  the  less  in,- 
Lluding  the  S^^S? 


^.  Parotid  Gland.    (Figs.  110 ;  172.8). 

rotoi-y  canal,  is  seen  afto 

The  ^„,„,„;  „lani  i,  .ituaW  in  the  sp»ce  mAM  between  ll,o  postorior 
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longitudinal  channel  which  -XThas    «  gl-'l  ^^'^'^^ 

and  lodges  the  jugular  vem  ^^^J^  the  parotido-auriculariB 

to  its  superficies.    This  external  /"f';  ^  cervical  ramification 

muscle,  the  Buhcutaneous  miscle   he  at^^^^^^^^^^  .^^^^^.^^^  ^^^^ 

of  the  facial  nerve,  and  the  P^fi^/;'^,^,  .^/^^'^^^^^^^^  covers  the  guttural 
very  uneven  and  moulded  on  Bubj^^;\  ^'^iLe  muscle  of  the  head 
pouch,  the  mastoid       -^^^^"^  the  posterior  border  of 

Fi?.  171. 


MODES  OF  TEBMINATION  OF  TUE  f '^^'TJ         "^^^^'^  3"  ^^^^^  the 

passes  through  the  ^f^t^J^^^f  is  intimately  united  to  the  posterior 

^    The  anterior  harder  of        flj^^^^       temporo-maxillary  articulation 
border  of  the  maxiUa;  t     i/^*^^^^^^^^         the  maxillo-muscular  vesse  s. 
the  subzygomatic  vessels  and  neives  ^na  separated  from  the 

ThepoJrior  harder  is  thicker  than  the  PJ^?^^™-  of  the  levator 

trans^verse  process  of  the  ^tl^^,  ^^/^^^^^^  ^^^^  ^«  '""'^J  T^'tfs 

trh'^Vl^^^  p-  ^^-"^^  ^^^^^-'^^^'^"^ 

Zcl  t"e  operation  o^. l^r^'Sr  n7emb^  the  base  of  the  concha 
lSro?^heIugnS  and  glosso-facial  veins. 
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Vessels  and  nerves  of  the  parotid  gland.— Tlus  gland  receives  its  blood 
by  a  multitude  of  arterial  brauches  from  the  large  vessels  it  covers  Its 
nei-ves  are  very  numerous,  and  arc  derived  from  the  facial  and  inferior 
maxillai-y  nerves,  and  the  carotid  jilexus. 

Excretory  canal.~1he  parotid  gland  is  provided  «ith  a  single  excretory 
canal,  the  duct  of  Stenon,  so  named  from  the  anatomist  who  gave  the  first 
good  description  of  it.    It  is 

detached  from  the  anterior  Fis-  172. 

border  of  the  gland,  near  its 
inferior  extremity,  where  the 
eye  may  readily  follow  it  be- 
tween the  lobules  to  the  three 
or  four  principal  branches 
from  which  it  originates  (Fig. 
172).     At   first   in  contact 
with  the  terminal  tendon  of 
the  sterno-maxillaris,  it  after- 
wards turns  round  the  pos- 
terior border  of  the  digastric 
rauscle  (stylo-maxillaris  por- 
tion), advances  into  the  sub- 
maxillary space,  creeps  over 
the  internal  masseter  muscle 
(pterygoid),     beneath  the 
glosso-facial  vein,  and  arrives 
at  the  maxillary  fissure,  into 
■which   it  enters   with  the 
aforesaid   vein    and  corre- 
sponding artery,  but  behind 
both.     It  then  ascends  ex- 
ternally along  the  anterior 
border    of     the  masseter 
muscle  to  the  level  of  the 
inferior    molars,    when  it 
passes  beneath  its  two  satel- 
lite vessels,  obliquely  crosses 
theii-  direction,  and  pierces 
the  cheek  towards  the  third 
upper  molar  tooth,  opening 
into  tiie  mouth  by  a  large 
tubercle. 

The  parotid  duct  is  com- 
posed of  two  membranes: 
the  internal,  mucous,  with 
columnar    epithelium ;  and 

the  external,  made  up  of  con-  .  =  - 

nective  tissue,  and  circular  and  longitudinal  elastic  fibres. 

2.  Maxillary  or  Submaxillary  Gland.    (Figs  172  17S  ^ 

This  gland,  smaller  than  the  precedino-      ^u,,  +  j  •  . 

on  .he  l„.o..a,  plane  „,  tte  U;:t:tVl'rhrt"pr  j'jS"'^^ 


INFERIOE  ASPECT  OF  HEAD  AND  NECK 
1,  Inferior  border  of  louver  ja,^;  2,  Genio-hyoideus  •  3 
Mylo-hyoideus;    4,  Subma^cillary  artery-   5  Ditto 

Tp\  't-f"7"1  'I'''      Sterno^.n:axmL:is  tend  n 
8  Pan,tid  gland;  9,  Sterno-maxillaris  muscle;  10.' 
i-i,   X^,    Submaxillary    elands-    n     c!f«««„  ii 
hyoideus  and  subscapJllo-lySeus  m^scfes  iVVhT 
md  gland;  15,  Pterygoideus  internus.       '  ' 
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It  is  long  nucl  narrow,  flattened  on  botli  Bides,  and  describes  a  slight 
curve  with  the  concavity  turned  upwards :  a  form  which  allows  it  to  be 
studied,  with  regard  to  relations,  on  two  faces,  two  borders,  and  two 

extremities.^^^^^^^^^  _^  responds  to  the  internal  pterygoid  muscle  the 

digastricus,  the  sterno-maxillaris  tendoU,  and  the  cellulo-aponeun.tic  layer 
somrating  it  from  the  parotid.  Its  internal  face,  applied  to  the  side  of  tlie 
laJynx,  responds,  superiorly,  to  the  guttural  pouch,  to  the  carotid  ai-tery 
and  to  the  nerves  which  accompany  that  vessel  in  the  upper  part  ol  the 

The  superior  border,  thin  and  concave,  is  margined  by  the  middle  part  ^ ^ 
the  digastricus.    The  i«/mor,  thick  and  concave,  is  m  contact  .with  tUe 

glosso-facial  vein.  f 
The  posterior  extremity  is  maintained  beneath  the  transverse  process  ot 


Fig.  173. 


MAXlLLAllV  ANIJ  SUliLI.NGUAL  GLASDS. 

R,  Maxillary  gland;  S,  Wharton's  duct;  T,  Sublingual  gland, 
nflns  bv  an  extremely  loose  and  abundant  cellular  tissue ;  the  anterior  is 

»°n.«  1  principally  furnishcl  l.y  ll.c  J>/r.v..*. 
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Excretory  Canal. —  Tiniarton's  duct,  as  it  is  termed,  is  long  and  narrow; 
has  very  attenuated  walls,  and  exists  for  nearly  the  whole  length  of  tlie 
superior  border  of  the  gland  :  sometimes  on  its  internal  face,  where  it  receives 
the  ramifications  from  various  lobules.  At  the  anterior  extremity  of  the 
organ  it  becomes  free,  and  passes  forward  between  the  mylo-hyoidous  and 
basio-  (hyo-)  glossus  muscles.  After  crossing;  outwardly,  the  glosso-facial 
artery  and  great  hypoglossal  nerve,  and,  inwardly,  the  tendon  of  the  digas- 
tricus  and  the  lingual  nerve,  it  passes  between  the  hyo-glossus  longus  and 
the  sublingual  gland,  lying  closely  to  the  inner  side  of  the  latter ;  thus  it 
extends  parallel  to  the  lateral  groove  (or  channel)  of  the  lingual  canal  (on 
the  floor  of  the  mouth).  It  finally  arrives  near  the  frasnum  of  the  tongue, 
but  underneath  the  buccal  membrane,  and  opens  into  the  mouth  by  a  small, 
but  very  salient,  floating  tubercle,  situated  a  little  in  advance  of  the  frsenum, 
and  vulgarly  named  the  6arZ)  (6ar6i7Zo?i). 

The  structure  of  Wharton's  duct  is  identical  with  that  of  Stenon,  but  its 
external  tunic  is  extremely  thin,  and  has  not  any  cil'cular  elastic  fibres. 

3..  Sublingual  Gland.    (Fig.  173.) 

This  is  less  in  volume  than  the  preceding,  and  is .  situated  under  the 
tongue,  in  the  intermaxillary  space. 

Elongated  from  before  to  behind,  and  very  flat  laterally,  it  has,  like 
the  submaxillary  gland,  two  faces,  two  borders,  and  two  extremities,  whose 
relations  we  will  briefly  indicate. 

The  external  face  is  covered  by  the  mylo-hyoideus  muscle ;  the  internal 
responds  to  Wharton's  duct  and  the  genio-glossus  and  hyo-glossus  longus 
muscles.  The  iipj^er  border  projects  beneath  the  mucous  membrane  on  the 
floor  of  the  mouth,  where  it  forms  the  sublingual  ridge ;  the  inferior,  thin 
and  sharp,  is  comprised  between  the  mylo-hyoideus  and  the  genio-glossus 
muscles.  The  tico  extremities  are  thin  and  taj^ering ;  the  posterior  contains 
a  branch  of  the  lingual  nerve ;  the  anterior  extends  to  the  bottom  of  the 
angle  formed  by  the  union  of  the  two  branches  of  the  inferior  maxilla. 

Vessels  and  nerves. — This  gland  possesses  a  special,  but  small  artery— the 
sublingual  Its  nerves  come  from  the  lingual  nerve,  and  even  from  the 
carotid  plexus. 

Excretory  canals. — These  number  fifteen  or  twenty,  and  are  named  the 
■ductus  Biviniani.  Flexuous  and  very  slender,  they  are  detached  from  the 
superior  border  or  internal  face  of  tlie  ghind,  ascend  perpendicularly,  and 
open  into  the  mouth  on  the  sublingual  crest  or  ridge  by  a  linear  series 
of  small  orifices  pierced,  as  usual,  in  the  centre  of  a  tubercle, 

4.  Molar  Glands. 

These  are  so  named  because  they  ai-e  disposed  parallel  to  the  molai-  arches. 
There  are  two  on  each  side. 

The  su2Jerior  molar  gland,  the  most  considerable,  represents  a  aiarrow 
line  of  salivary  lobules  placed  outside,  and  along  the  upper  border  of  the 
alveolo-labialis  muscle.    In  its  posterior  part,  wlierc  it  is  concealed  beneath 
the  masseter  muscle,  this  gland  is  thicker  and  more  compact  than  in  front 
othe?  lobules  which  compose  it  scarcely  come  in  contact  with  oaeh 

The  inferior  molar  gland,  less  lohulated  and  voluminous  and  not 
wide  n,s  the  preceding,  is  placed  at  the  inferior  border  of  the  buccinatov 
immediately  beneath  the  mucous  membrane  of  the  -mouth,  and  near  the 

2  B 
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point  whoro  it  is  reflected  from  the  side  of  the  chock  on  to  the  inferior 
maxillary  bono.  It  is  bordered,  for  the  whole  of  its  extent,  by  the  buccal 
nervo. 

Both  glands  pour  their  secretion  into  the  mouth  by  numerous  salient 
orifices,  which  can  bo  seen  arranged  in  lino  on  the  buccal  membrane,  pai-allel 
to  each  molar  arcade. 

It  may  bo  remarked  that  these  glands  establish  a  transition  between  the 
preceding  and  those  yet  to  be  mentioned.  Their  lobules  are  far  from 
representing  so  compact  an  agglomeration  as  that  formed  by  the  parotid  or 
sublingual  lobules ;  and  they  tend  to  separate  from  each  other  to  become 
more  independent.  Therefore  it  is  that  many  writers  regard  them  as  distinct, 
and  describe  them  as  superior  and  inferior  molar  glands. 


5.  Labial,  Lingual,  and  Palatine  Glands. 

The  lobules  composing  these  glands  are  spread  in  layers  more  or  less 
thick  on  the  inner  face  of  the  mucous  membrane,  instead  of  being 
agglomerated  in  masses,  as  in  the  previous  glands.  Sometimes  they  are 
scattered,  in  consequence  of  their  small  number.  In  general,  the  excretory 
duct  of  each  glandule  opens  independently  into  the  mouth,  without  com- 
municating with  those  of  the  neighbouring  lobules. 

Labial  Glandulce. — These  are  more  abundant  in  the  upper  than  in  the 
lower  lip,  and  pass  beyond  the  commissures  to  be  spread  for  a  short  distance 
over  the  inner  aspect  of  the  cheeks.  It  is  easy,  in  the  living  Horse,  after 
turning  up  the  lip  and  carefully  wiping  it,  to  see  the  salivary  fluid  secreted 
by  these  small  organs  escape  by  their  excretory  ducts. 

Lingual  Glandulce. — They  form  a  layer  under  the  mucous  membrane  at 
the  base  of  the  tongue,  and  adhere  very  closely  to  the  fibres  of  the  small 
hyo-glossus  muscle,  and,  laterally,  are  continuous  with  the  layer  which 
covers  the  external  face  of  the  amygdaloid  mucous  membrane.  They  are 
also  found  on  the  side  of  the  tongue,  above  the  superior  border  of  the  hyo- 
glossus  longus  muscle ;  though  these  are  few  and  scattered,  and  look  as  if 
incrusted  in  the  substance  of  the  hyo-glossus  muscle. 

Staphyline  (or  Palatine)  glandulce.— The  thick  layer  these  form  under  the 
anterior  mucous  covering  of  the  soft  palate  has  been  described  with  that 
organ.  We  have  only  to  observe  here,  that  it  is  continuous,  laterally,  with 
the  glands  at  the  base  of  the  tongue,  through  the  medium  of  the  glandulfe  of 
the  amygdaloid  cavity ;  and  in  such  a  manner,  that  the  part  of  the  mouth 
immediately  in  front  of  the  isthmus  of  the  fauces,  and  which  might  be 
justly  considered  as  the  isthmus  itself,  is  enveloped  in  a  complete  glandular 
zone.  In  the  dead  body,  we  always  find  in  this  compartment  a  greater  or 
less  quantity  of  viscid  fluid,  which  is  certainly  secreted  by  this  zone.  It  is 
here,  then,  that  the  alimentary  bolus  is  enveloped  in  the  glutinous  matters 
intended  to  favour  its  passage  in  the  pharynx  and  oesophagus ;  and  it  is 
worthy  of  notice  that  the  constricted  passage  where  this  secretion  is  poured 
out  in  the  living  animal,  immediately  precedes  the  canal  traversed  by  the 
bolus  of  food  in  the  act  of  deglutition. 

mFFERENTIAL  CHAHACTTEKS  IN  THE  SALr?ARY  GLANDS  OF  OTHER  THAN  SOUPED 

ANIMALS. 

The  snlivary  system  of  the  Herbivora  is  more  extensive  than  that  of  the  Oranivora, 
nnd  especially  the  Carnivora. 

Ruminants.— 1.  Parotid  gland.-The  parotid  glands  of  the  Ox  are  distinguished  hy 
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their  meagre  development  and  red  colour,  wliicli  contrasts  markedly  witli  the  pale  yellow 
hue  of  the  muxillnry  glands.  In  the  Sheep  and  Goat,  Stenon's  duct  passes  through  the 
masscter  muscle.  (In  the  Ox,  this  gland  offers,  at  the  upper  part  of  its  anterior  bordci-  a 
round  lobe  lying  on  the  masseter.  Stenon's  duct  opens  into  the  mouth  at  the  fifth  molar 
It  terminates  in  the  Sheep  and  Goat  at  the  fourth  molar.) 

2.  Maxillary  gland.— In  the  Ox  this  gland  is  much  tliicker  than  in  Solipeds,  its 
volume  bemg  in  inverse  relation  to  that  of  the  parotid.  In  its  posterior  moiety  it 
enlarges  mto  an  oval  lobe  which,  below  the  lai'ynx,  lies  against  that  of  the  opposite  side 
Wharton  s  duct  follows  the  same  course  as  in  the  Horse ;  the  papilla  through  which  it 
opens  IS  hard,  resisting,  and  notched,  and  is  lodged  in  an  elliptical  fossette  near  the 
mcisors, 

3.  Sublingual  r/land.— In  the  Ox,  Sheep,  and  Goat,  this  gland  comprises  two 
portions:  a  posterior,  somewhat  voluminous  and  lobulated,  provided  with  a  special 
excretory  duct  which  follows  and  opens  near  Wharton's  duct  (by  the  ductus  Bartho- 
imianus);  and  an  nnteiior,  pouring  out  its  secretion  by  many  canals,  and  representing 
th?s  -Hnd^''°'^^'''    ^^'^  ^™°Sement  allows  the  saliva  to  be  collected  separately  from 

4.  Molar  glands.— These  are  more  developed  in  Ruminants  than  in  Solipeds  The 
upper  one  is  enlarged  at  its  posterior  extremity.  ^ 

^il^w7l!lt  I'T^^'^f'"''^  ?^ -^^'^l  developed,  as  in  Enmiuants.  and 

btenons  duct  follows  the  posterior  border  of  the  lower  jaw.  (Leyh  says  that  it  is  nro- 
^MSij;n""^''l  developed  ;  that  its  upper  end  does'not  re^cl.^he  concro  th^^r, 
ami  that  Stenoii  s  duct  opens  at  the  sixth  molar.) 

/lie  sublingual  gland  is  analogous  in  its  disposition  to  that  of  the  Ox.    Cuvier  in  his 
One'-  vPrv  lt"''°""f  this .-«  The        has  two  sublingual  'gland 

maxilWl  l,fl  T*^  "fr^"'  feompanies,  outwardly,  the  excretory  canal  of  tlfe  ^2- 
sma  11  "T'"  °^  J?"       *°  ^^'"^  «^iWingu/l.    It  is  composed  of 

Zses  int  w  tt  'f\f^^\  .  Its  excretory  duct  arises  near  the  posterior  third,  and 
orifice  of  th!  Se,'.  bv  .  °  f>  '  .f  ^.^"bmaxillary  duct.  It  terminates  nea^^  the 
liT;m,!i   1  ^  by  a  small  opening ;  its  diameter  is  equally  small    The  second  sub 

which  tt?o      P'r^  i«  square  nn.l^flattened,  an  1  the  lobes  of 

ttre  isTo  £'60  ^^^^  "^^^^^     ^  P^Pi'l'^ ;  consequently 

pass^sZC4,7h?,^oP^'.°"'^  °/t.*^^        ^'^'^        i«  and  Stenon's  duct  alwavs 

Kat )     °  ^°"^tl^  °i°Ia^  in  the  Dog,  and  the  third  L 

in  fJoVtl'^lfn"^  wLri^rfefrn'^?  i"^^"  the  parotids.-   "  They  even  have 

..pening  into  fh;snme  papilla  'as  7^Zn'Tl^T\"':''' ,1  f  Vf i^"^"'^*"^'^  ^^^'^l 

carried  fSSSktu  ^  Ihe  E^anLl"}:  "^r?' f  ^"7  !°  '"^^ 

present  in  the  Carnivora,  anHhich  is  d  S  ii^'^I'  ^escnhes  a  sublingual  gland  as 
anterior  being  formed  of  detacher  InKliil  li  1  P«)i  tions,  as  in  the  Pig  :  the 

and  the  postfrior,^a  le    abote  San  tl^^^^^  "^1°  the  mouth  by  several  ducts , • 

Wharton's  duct,  and  the  later  a  Se'^  ^"-"^  ^P-i-g  inlo 

^^^'^^f^^^VO^^^^^^^^^^  the  greater  part  of  its 

remarkable  for  its  large  size  In r1^^^^^^  arch,  near  the  eye,  an  independent  lobe 
described  it,  proposed  to  name  fffJ«  %  '"^^'^  excetory  duct.    Duvernoy,  who  first 

(ThisisdoubLsfttLrgrnTes    t^/^^^^^^  7     f       P^'^^^'^^  ^  the  Cat 

only  found  in  the  Dog;  tL  srerYor  molmS.l  '  oM  gland,  which,  he  says,  is 
animal.  This  orbital  gland  L  externaTto  thf  ''''""'^'^S  to  him,  not  existing  in  that 
canals  (the  ductus  Nuckiani)\^hiTrL.i!:     •  "muscles,  has  three  or  four  excretory 

above  the  last  molar.)  '^^^^^  converge  into  one  duct  that  opens  into  the  mouth 

than  ^L' HS&''At  ScSnte'Jthr  T^'  '^'^  ^^^^^"P^^  -  Ca.nivora 
ciently  accounted  f„r,  when  we  consider  'f'lY^  'y^*^'^       the  latter  is  suffi. 

ani,„als  live  upon,  an,  which  LstT  t  Ji^^'^^^^^^^  ""^  coriaceous  food  these 

amount  of  nutritim,  it  contafns    Ir  i  sTasttcaLn?.','!^?'!'^'  t^o  smaH 

saliva  IS  absolutely  necessary.  n.astication  and  deglutition  a  great  amount  of 
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COMPARISON  OF  THE  KAi- IV yvu  I   Tfa  fissuo 

As  i.  nnunalB,  the  v^rolU  i.  the.  n.oBt  voh-n.-B  « 

irregular,  an.l  it  is  moulded  to  t''^  it"  course  home  salivary  lobules,  forming 

^^r::j:T^'a=^^:^i^^^  ^  opens  iposite  the  third 

the  deep  cervical  fa.cia.  and  paiM^ly      '^^'^^X"g';°!7„°ore  loosely  united  than  those  of  the 
"^^Sif^t^^  ^Hp^^^^  li".-  by  a  smaU  open.g  at 
[he  apex  of  a  round  papilla  ^''^J^f^^f^"      and  Pig.    There  are,  in  fact,  two 

The  mhUngual  gland  ]^  ^^^^^^^  l^of  L^^almonTand^  furai.he.1  with  a  single 
sublinguals;  an  anterior  about  the  size  oi  a  ^j^^  other, 

PS.S™^"y  ti'Z'S^i^  i'^  "'^-^^^^'  »c,et=„ d«u. ... 

Eiviniani..  „«infinP  and  lingual  glands;  with,  besides,  near  the  frffiaum, 


Fig.  174. 


THE  PHARYNX. 


OION-  THE  POSTERIOR  PART  OF 
THE  H1=AD  INCISED  AKD  THROWN 

foewaAd. 
1  Base  of  the  cranium  ;  2,  Roof  of 
'the  pharynx;  3,  Muscles  of  the 
cheek  -  4  4,  Walls  of  the  pharynx; 
6    Septum'   nasi;     7  Posterior 
openings  of  nostrils  ;  8  Entrance 
to  the  mouth;  9,  Epiglottis;  10, 
Posterior  pillars  ot  soft  palate,  U, 
Irytenoid  cartilages;  12,  Opemng 
of  the  esophagus;  13,  (Esophagu.  ; 
14,  Trachea. 


(Figs.  174,  175.) 
Preparation.-l.  Study  the  general  toiwsWon 
and  situatiou  of  ibis  vestibule  ^ 
Bosterior  vertical  section  of  the  head  (fig._  Ho), 
f  In  o  -der  to  examine  the  interior  conveniently, 
L  head   should  be  separated  from  the  neek 
EavinK  attached  to  it  a  certain  portion  of  the 
trachel  and  oesophagus;  then  by  sawn.g  across 
eithei  tiirou-h  or  bihind  the  temporo-maxiUary 
'a^;icula^ons,^allthat  portion  t«^^^ 
moved  and  the  posterior  parictes  of  the  pharynx  is 
^nose'd  and  may  be  dissected  to  study  the  muscles 
1  nnened  in  the  middle  line  to  reach 

Zl^rieriZZZ.\^m,.  174).  3.  The  muscles 
should  be  dissected  with  those  of  the  tongue,  and 
in  the  same  inanner. 

The  pharynx  is  a  membranous  vestibule 
common  to  tbe  digestive  and  au"  passages 
and  situated  beW  the  soft  palate  .yliicli 
separates  it  from  the  mouth;  above  it  is  at- 
tached to  the  base  of  the  cranium,  and,  belo«, 
to  the  laryngeal  apparatus.  Tt^tou- 
Form  and  internal  disposition.— In  con 
sequence  of  the  conformation  of  the  soft 
Sate,  which,  in  the  doniesticated  animals 
and  particularly  in  Solipeds,  is  prolonged  to 
Z  base  of  the  epiglottis,  the  f-^^--'^^^ 
a  cylindrical  cavity  elongated  from  before  to 
behind,  enclosed  laterally  and  posteriorly 
by  vade  thin  muscles,  and  with  the  s  f 
nalate  for  an  anterior  wall.    At  the  two 
Slliities  of  this  cavity  ai-e  openings  .^ch 
allow  the  pharynx  to  oommunicate  Nuth  the 
other  passages  or  cavities,  aud  wto  dis 
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openings  of  the  nasal  cavities;  2,  Behind,  and  directly  opposite  tlio  r^vo 
ceding,  the  two  phaiyngeal  openings  of  the  Eustachian  tubes,  which  rt-a 
closed  by  a  cartilaginous  kind  of  clap-valve.^ 

At  the  inferior  extremity  of  this  axis  is  found :  1,  In  the  centre  a  vast 
gapmg  orifice  projecting  into  the  anterior  of  the  pharyngeal  cavity  like  a  tan 
into  a  cask :  this  is  the  entrance  to  the  larynx,  the  salient  portions'  of  which 
form,  on  the  walls  of  the  pharynx,  two  lateral  gutters  limited  superiorly  by 
the  posterior  pillars  of  the  soft  palate ;  2,  In  front  of,  and  beneath  this,  i? 
the  isthmus  of  the  fa^^ces  ;  Behind  and  above,  the  oesophageal  opening  at  he 
the  phaiynT  ^^^"^  considered  as  a  special  region  of 

These  seven  openings  of  the  pharyngeal  cavity  give  it  the  appearance  of 
a  cross  road  into  which  abut  different  thoroughfares.  It  is  nSsTv  t 
note  that  the  a  r  and  digestive  passages  inteLct  each  other  here  S  in 
such  a  way  that  dimng  deglutition,  the  bolus  of  food  passes  over  the  entrance 
of  the  larynx  to  reach  the  oesophageal  opening.  This  peculiaritv  Z 
seen  by  referring  to  figm-e  175.       ^       ^       ^     -^"'^  pcculiauty  is  easily 

Fig.  175. 


Entrance  to  Eustachiai  tube-  12  Ar;tp'  ''''  Ejaglottis;  11, 

U,  (Esophagus;  15,  Front.l  bone'  id  s"u  ■  J  T  S ^'"""'^  ''^'"^^^'^^ 
osum;  18,  Cerebellum  ;  19,  Sphenoid  bone    9ft'  M  5  17,  Corpus  c^l^ 

,  '  This  region  corresponds  to  \hl  no.t., '  .  liyoidcs,  the 

which  cannot  be  distin^u;;td°it'"?e'X^^^^^  a  diverticulum 

mean  the  posterior  extremities  of  these  cavities  '*  '^  '^  "^^  "nderstood  tliat  we 

.lesirl"a^>l^  r;;^i::;f:,^^^^^^^^^  ofB,.uss.d.s.for  ]S71  (n  24n  M  ^ 

naso-pha.,4eal^:a;:;;-- - gn^^^^   which  ho  «huis  tS^^JH;  J^^^ 
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int..nal  pterygoid  and 

Irane,  external  to  which  is  ^ ^^^^^^^      ..^^red,  exteraally,  by  a  tliiu 
1.  Mucous  membrarje.— This  memoiano  ib  '      ^  ^  protected 

ti^tr  — ^^^^^  °«  *°  *° 

,„.sal  fcsM  aud  the  '"''^"^^^^         it     thin  and  dilated  m  the 

„Jr;S1SS^StiStrthe  in«o.  .oiet,.  which 
pLrtioutaly  belongB  to  the  digestive  W"^-         ,  „„,t  numerous 

Everywhere  f-f^^';^::"^  ^rffso  sle  /.ilfc.to 

£ZS  tt  r  hrteo  ueighheurh»d  o,  the  guttu»l  opcurug. 

phaningeus.  „^  ^.t„a<livlimi<i'^  This  muscle,  which  has 

^  PaLato-phabtngeus  il^'fy'^r-'Ztr^^^^  palate,  is  prolouged  back- 
already  been  described       elonging  to       ^oft  pala  ^^J^^^  J^^^  ^^^^ 

wards  on  the  lateral  wall  «f  ^^^^^^^^f  ^  be  attached  to  the  superior 
those  of  the  Pte^Tgo-pl-^y-g^^^^^  beneath  the  hyo-pharyngeal 

border  of  the  thyroid  «a\t^l^g\/'y  ^^^^^^^ 

and  thyro-pharyngeal  ^^'^^^llZcols^^^^^^  (iht palato  pharyngeus  of 
Ptekygo-pharyngeus,  or  Superior  V.O  triangular.    It  originates 

P..d.aH).-This  muscle  is  t^^' ^^^^^^s^^^^^^^  some  posteriorly, 

from  the  V^^^^^^l'Zke::^^^^^  those  of  the  palato-pharyngeus 
others  inwardly.    The  toi.^^ei        ^^^g^^g.  and  the  latter  are  united,  on 
and  comport  themselves  like  ^J^^*  ^^^^^^^      the  opposite  muscle,  form- 
the  median  line,  with  the  ^.^^J^f"^  Eustachian  tube.  This 

ing  a  kind  of  zone  around  ^^^/j^^^^J  ,f  Bow  elastic  tissue,  which  is 
muscle  is  covered,  f  t^^^^^^' it  is  fixed  to  the  superior 
attached  with  it  to  the  P^^gf  ^f^^'C^^^^   and  is  even  prolonged  on  the 

border  of  the  g^'^at  branch  of  the  os  nyo      ,  eartilage. 

external  ^rface  of       -^^0^  ^^^^^^^^^  certain  part  in  the  move- 

The  elasticity  of  this  f^^'^^^.^^^f  \'^ctina  as  a  passive  antagonist  of  its 

ments  of  the  hyo-laryngeal  apparatus,  m  acting  F 

depressors.  ,    ,  ^.fect  constrictor  of  the  pharynx, 

"^This  muscle  is,  and  can  «^\y  ^^f' X    -n  every  direction :  the  longi- 

C0K,TU.0T0U.-Th0  two  ^f^^f '''^S.eT:^  three'muscute  bands  which 
„mlc  constrictor  of  tho  pharynx^  "°Jii„n  flhrous  fold  some  imcs  wide 
terminate  above  the  pharynx,  on  »'™.t  band  arises  from  the  cornu  ot 
tZt^to  look  Ito  au  -V^^-^:;,,^'^:^^llZt.ce  of  the  thyroid  cart. 
tm  thetpmSal  face  of  the  cricoid  car-flage. 
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These  are  universally  regarded  as  constrictors. 

Sometimes  two  fasciculi  are  observed  in  tLo  crico-pharyngeus.  The 
supplementary  fasciculus  is  somewhat  thin,  and  arises  from  the  posterior 
border  of  the  bozil  of  the  cricoid  cartilage,  ascending  parallel  to  the  ajso- 
phagus  to  terminate  with  the  principal  fasciculus. 

Aryteno-phauyngeus. — By  this  name  has  been  described  a  small  fasci- 
culus, extremely  thin  in  Solipeds,  which  extends  from  the  posterior  border 
of  the  arytenoid  cartilage  to  the  origin  of  the  oesophagus.  To  expose  this 
muscle,  which  we  do  not  look  upon  as  constant,  it  is  necessary  to  turn  the 
oesophagus  forward  on  the  superior  surface  of  the  pharynx. 

Stylo-pharyngeus.— A  narrow  band  which  descends  from  the  great 
hyoideal  branch  to  the  side  of  the  pharynx,  where  it  is  confounded  with 
the  pterygo-pharyngeus.  It  elevates  the  pharynx  in  contracting,  and  it  is 
also  regarded  as  a  dilator;  though  the  disposition  of  the  parietes  of  the 
pharynx,  and  the  feeble  volume  of  this  muscle,  scarcely  allows  it  to  play 
any  efficacious  part  in  the  dilatation  of  that  cavity.  It  may  only  produce 
a  very  slight  iufundibulmn  where  it  is  inserted.  The  real  dilating  agent 
of  the  pharyngeal  cavity  is  the  alimentary  bolus,  which  is  pushed  into  it  bv 
the  action  of  the  tongue  (Fig.  149,  5).  j.  j 


Fig.  176. 


MUSCLES  OF  THE  PHARYNGEAL  AND  HYOIDEAL  REGIONS 

It  is  not  rare  to  meet  a  second  stvlo-pJmrvnaevt  m^^«t^^c.  f^,.^-  i.- 
the  same  point  as  the  first,  but  proceediiig  lom'ZZZ  :r  l^X'nhT 
large  branch  of  the  os  hyoides,  instead  of  its  upper  part       ''^^'''^'^y  «f 

Certain  anatomists  designate  it  the  inferior  kerato-phai-vn-o,,.  n,.^ 
sider  It  as  a  constrictor  of  the  pharynx.   It  sometimes  ex^ist7onCn  oSe  sX 

3.  Vessels  and  nerves.-Tho  blood  sent  to  the  pharynx  ciC  W  the 
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.laryngeal  and  thjM  arteries.    The  nerves  arc  supplied  by  the  .losso- 

and  rapid  movement,  wluch  is  ^^.^^^^^'^^f^  by  tlio  constrictor 

food,  propelled  by  the  behind,  in  a 

muscles,  M'hich  come      «  ^'^^'^^^^^^^^  the  mass  to  the  entrance  of 

peristaltic  and  "-^/^^^y^^^^^^^^^  of  the  larynx  during 

the  J^^^^^^  it,  because'the  bolus  forces  back 

^^tBs"^:^^  ^^^^^^ 

the  nasal  air-passages;  the  ^V^^j'^^^'^lZJZ^^ 

pellet  of  food  during  it^^.^^^^'^ tre  Ws  S  permits 
Lnmunication  between  the  externd^^^^^ 

the  elevation  of  the  nbs  with  he  ™        escaping  the  larynx, 

of  the  act  of  deglutition  ^«  ^-^^--^^^^^^^^^    Tabout  \o  be  performed, 
(Gray  concisely  ^'^^^^rks   When  ^^g™  ^.^^^^^^^  dii-ections  to  receive 
the  pharynx  is  drawn  ^P^f  J^^^^^  \he  stylo-pharyngei,  which 

the  morsel  propelled  mto   t  iiom  tlie  motim  j  i 

are  much  further  --^--^^^^^^^.^^.X  ^ 

insertion,  draw  upwaixls  and  "''^ti^^^  being  increased  by  the 

of  the  pharynx,  in  the  -^^^^^^^^^^^  aLnt.    As  soon  as  the 

larynx  and  tongne  bemg  earned  ^^^ator  muscles  relax,  the  bag 

come  into 

during  its  Passap  through  that  cavity  bears  its  posterior 

carried  back  by  the  tongue  it  ^'^^^^^ .^^J"'^^^^^  The  extreme  develop- 
border  backwards  to  the  ^^^/^^^^.f^^^^^^^^^  this  surface  of  the 

ment  of  this  palatine  ''"^'tai'i' f  ^3^^^^^^^^ 

pharynx  frombeing  directly  applied  t^  ^^^.^^ 
^  S^f^tSK'S^  S;^geal  inLdibulum. 

.H*^^ACTERS  OF  THE  PHARYNX  IN  OTHEB  THAN  SOLIPED  ANIMALS. 
DIFFERENTIAL  CHABACrERS  Ul    xu.u  thvTO-  and  crfco- 

The  pharynx  of  Buminanis  is  l-'^J^^*.  ^j^trSc  LnstStok  a^d  Ihe  inferior 
plmryn-c4lniuscle3-the  fii;st  and^^^^^^^^^^  the  last-named  muscle 

£n  triotor--ave  less  distinct  f-^o^^^^J/Xh  tTe  constrictors  unite  is  H't  e  developed 

nasal  septum.  ^he  phoi-ynx  is  narrow,  and  has  a  pouch,  immediately 
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COMPAlilSON  OP  THE  PHARYNX  OP  JIAN  WITH  THAT  OP  ANISIALS. 

In  consequence  of  the  smnllness  of  the  suft  palate,  the  pharynx  of  Man  is  only  a 
kinil  of  clmnnel  between  the  month  and  the  larynx  and  cesophagus.  It  is  usually 
divided  into  three  portions  :  a  superior,  the  posterior  nares,  covered  by  ciliated  epithelium  ; 
11  middle,  or  and  an  inferior,  or  cesophageal;  tlie  two  latter  are  covered  with 

tesselated  epitlielium. 

The  muscles  are  almost  the  same  as  in  the  Dog,  being  a  portion  of  the  palato-pharyn- 
geus,  the  superior,  middle,  and  inferior  cunstrictors,  and  a  stylo-pharyng(-al  muscle. 

Below  tlie  sides  of  the  pharynx,  and  between  the  pillars  of  the  soft  palate,  are  the 
amygdalx :  almond-shaped  organs,  whose  siu-face  shows  the  openings  of  the  follicles  that, 
with  tlie  vessels  and  a  little  connective  tissue,  compose  their  substance. 


;  remove  the  eubcu- 
Fig.  177. 


THE  (ESOPHAGUS.     (Figs.  178,  179.) 

Freparation,—P\T^ce  the  subject  in  the  first  or  second  position 
taneous  cervical  muscle  from  the  left  side;  take  away  ' 
the  corresponding  anterior  limb,  and  proceed  to  tlie 
excision  of  the  ribs  of  this  side,  with  the  exception  of  the 
first.  Afterwards  dissect  the  vessels  and  nerves  in  the 
neighbourhocid  of  the  cesophageal  canal,  taking  care  to 
preserve  their  relations  to  each  other. 

Fmm.— The  cesophagus  is  a  long,  cylindrical, 
narrow,  membranous  canal,  easily  dilated  for  the 
greater  part  of  its  extent,  and  destined  to  convey 
the  food  from  the  pharynx  to  the  stomach,  and  to 
complete  the  act  of  deglutition. 

C^oMJ-se.— This  canal  begins  at  the  pharynx, 
and  communicates  with  it  by  means  of  the  pos- 
terior opening  situated  above  the  glottis.  It 
afterwards  descends  behind  the  tracbea  to  the 
middle  of  the  neck,  where  it  commences  to 
deviate  towards  the  left  side  of  that  tube,  and 
entei-s  the  thoracic  cavity  by  inclining  towards 
the  inner  aspect  of  the  first  left  rib.  It  soon 
after  regains  its  situation  above  the  trachea,  passes 
over  the  base  of  the  heart,  and  reaches  the  open- 
ing of  the  right  pillar  of  the  diaphragm,  in 
passing  between  the  two  layers  of  the  posterior 
mediastinum.  Traversing  this  opening,  it  pene- 
trates the  abdominal  cavity,  and  immediately 
afterwards  is  inserted  into  the  smaller  curvature 
of  the  stomach  by  an  orifice  designated  the  cardiac, 
which  will  be  studied  at  the  same  time  as  that 
VI  sous. 

Belations.—The  oesophagus  in  its  course  has 
the  following  numerous  relations  : 

At  its  origin,  it  is  comprised  between  the 
Suscles  ^        """^^       posterior  crico-arytenoid 

In  the  cervical  region,  it  is  enveloped  in  a 
thick  layer  of  cellular  tissue,  which  unites  if  in  o  l^^c 
surrounding  organs,  its  relations  with  these  varvint  t  Z 
superiorly  or  inferiorlv     Smwrinrh,  JT^    vaiymg  as  we  consider  them 

....  each         by  .„„  ^J^^S^^Si^^S:^^:;^ 


HUMAN  PHARYNX  LAID  OPEN 
FROM  BEHIND. 

1,  Section  through  base  of 
skull ;  2,  2,  Walls  of  pha- 
rynx drawn  aside;  3,  3, 
Posterior  nares,  separated 
by  the  vomer ;  4,  Extremity 
of  one  Eustachian  tube  ;  5, 
Soft  palate;  6,  Posterior 
pillar  of  soft  palate  ;  7,  An- 
terior pillar ;  8,  Root  of  the 
tongue,  partly  concealed  by 
the  uvula;  9,  Epiglottis 
overhanging  (10)  the  cordi- 
form  opening  of  the  larynx ; 

11,  Posterior  part  of  larynx  ; 

12,  Opening  of  oesophaeus.' 
13 ;  14,  Trachea. 
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trunk  common  to  tlio  great  Rympathetic  and  pneumogastric,  and  tlie  inferior 

^'i!fMy,  it  is  related  to  the  trachea  i-tornally ;  and^^  ext^^^^^^^^^^^^ 
tlio  inferior  scalenus  muscle,  and  the  vessels  and  nerves  of  tlxe  lett  cexvical 
channel,  which  also  includes  tlio  jugular  vein.  ,ipvJatine  to 

At  its  entrance  into  the  thoracic  camty,  he  ^^OP^^^^^^' ^^^^^^^^ 
the  left  and  lying  on  the  side  of  the  trachea,  responds,  cxteinally,  to  tne 
i  ferior  ce  vicTA  ganglion,  the  afferent  and  emergent  nervous  branches  «f 
tSat  InsHon    L  velhr^  arteries  and  veins,  and  the  superior  cervical  and 
dol^Iusi  vessels,  which  obliquely  cross  its  dii-ection.     Beyond  the 

Fig.  178. 


STYLOID  PROCESSES,  AND  BEHIND  lui. 

pharyngeus   muscle;    13,  fP^eiioid  bone ,  14  J  g 
,  .gains  its  position  ^^^^^  J'^.T^  ,S!J^  J^ZA'^Z 

^""itVi;  *r;Stdg^^^^^       .nominal         .osponas,  on  tb. 

median  piano  of  the  body. 
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right,  to  a  fissure  in  tlio  superior  border  of  the  liver,  and  is  enveloped  by  tbe 
peritoneum. 

Interior. — Internally,  the  canal  whose  course  and  relations  \vc  have  just 
studied  presents  nothing  of  interest ;  and  it  only  requires  to  be  remarked, 
that  its  walls  are  always  shi'unken  and  in  contact  when  food  is  not  passing 
between  them. 

Structueb. — The  assophagus  has  two  tunics :  a  mucous  and  a  muscular. 

The  mucous  memhrane  is  continuous  with  that  of  the  pharynx  and  the 
stomach;  it  is  white,  and  shows  numerous  longitudinal  folds  which  allow 
the  canal  to  dilate.  It  adheres  but  loosely  to  the  muscular  coat,  on  v\hich 
it  can  glide  with  the  greatest  facility.  It  has  a  thick,  resisting,  stratified, 
tessclated  epithelium,  an  unstriped  muscular  layer,  iuid  some  racemose 
glands. 


Fig.  179. 


PECTORAL  CAVITY  AND  MEDIASTINUM,  SHOWING  THE  COURSE  OF  THE  TRACHEJS 

AND  (ESOPHAGUS. 


(A  tUrd  or  middle  coat  is  sometimes  mentioned  by  anatomists  •  it  is 
cWibed  ^'^^""^  connecting  the  latter  tunic  with  the  one  to  next 

The  mWar  coa<  commences  at  the  posterior  part  of  the  pharynx  bv 

a^e  dlS^?  r^^^^.f  "^"^  superficial  bands'^  which 

a^e  detached  from  the  posterior  portion  of  the  crico-pharyngei  muscles 

l^l'TZlZT]  ^^"^■^"^i  longitudinal  fibres, 'often^'ssembSd  in 
tascicuh,  and  of  a  deeper  series  of  spiral  or  circular  fibres,  which  towards 
the  inferior  extremity  of  the  canal,  intercross  in  an  almost  inextSlo 
manner.  T  ns  muscular  layer  in  the  cervical,  and  for  a  great  S  of  f ho 
thoracic  portion  of  the  oesophagus,  has  the  red  colour  of  vofuntery  muscl  s  • 
th.\ill  involuntary  fibres,  after  the  conS  enters 

S  ,-.  .0  !w  t^'''"''  considerable  thickness  aud  markec  rigTiitv 

It  IS  to  be  noted  that  this  arrangement  of  the  muscular  tunic  is  espS  aUy 
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evident  towards  the  insertion  of  the  oesophagus  into  the 
the  muscular  tuho  is  at  this  point  so  narrow,  that  at  ^^^^^^^^^^^^^^^^^^ 
by  the  fohls  of  mucous  membrane  it  contains     For  f  i^^^'^^f  J* 
we  may  inflate  a  stomach  by  the  pylorus  wi  hout  ^PP^/^g  '^J^^^^^^^ 
the  oesophagus;  the  apertui-e  of  the  canal  bemg  PJ^^^fJ^^^^^^^^^^ 
does  not  allow  a  bubble  of  air  to  escape.    In  ^l^^^;;^;"!.  ^^^^^^^^^^^ 
stomach,  we  will  refer  to  the  consequences  resulting  fiora  this  mteie^tmg 

"""T^fs^and  nerves.-Tl.e  oesophagus  is  supplied  with  Wood  by  the 
diyi?ons  given  off  by  the  common  carotid  artery,  as  well  as  the  bronchia 
divisions  g™  u     y  J      t  exclusively  derived 

ftlr/  pn»mogaS^^  the  moto  Srves  avo  tho  superior  CBSophagcl 
tZXhZSoU-ho'e.i.vn.lth.vjng«l.ni  laryngeal;  tie  senrntive 

'''TlZt-^it'ZJll~L.^e.t  to.  the  pha.7nx  to  a.e 

stomach ;  it  has  no  other  uses. 

In  all  the  other  domesticated  anhBa^  tjie  ™lar  co^^^^  is  l^^^^H^^^l^t^^ 
its  ^vhole  extent,  and  everywhere  offers  the  s^^^^^^^  ^  I„ 

as  a  funnel-shaped  (.f^ndi- 

buliform)  tube.  vDmnrtnWe  in  these  animals :  Dogs  swallow 

"'''^tZJ'mS^^'Src£:S^a  .he  »sopl..g»l..  p,«i«.,lio».ll,,  wide,  .1...  in  the 
Horse  and  Pig.) 

COMPAEISON  OF  THE  CESOPHAGUS  OF  MAN  WITH  THAT  OF  AIsTMALS. 

The  esophagus  of  Man  resembles  that  of  Cai^  St'^^SC^lSgb 
It  also  inclines  to  the  left  be  ow  the  neck,  b  t  tJ^'^J^^^j,,  thyroid  in  Man  is  veir 

it  again  deviates  to  the  left  as  it  J°;,^^^„  "j^^'^'^^per  part  of  the  neck.  Two  small 
voluminous,  it  is  related  to  t'^^^^X^^^'Kai  tun  c^  of  the  oesophagus,  have  been 
accessory  fasciculi  belonging  ^.f'^'^^^^'j!^^  is  detached  from  the  left  bronchus ; 
described  :  one  is  thehroncho-a^sophage  Ij^^^^^^^  j      .  posterior 

and  the  other  the  pleuro-msophageal  muscle,  detacuea  nom 
mediastinum. 

Article  II.-The  Essential  Organs  op  Digestion. 

nil  oontained  in  the  abclomival  cavity,  this  common 

annexed  organs— the  liver,  pancreas,  and  spleen 

THE  ABDOMINAL  CAVITY. 

To  thP  interior  of  the  trunk  is  partitioned  by  the  diaphragm 
In  mamma  la,  tl^^  mteiior  ol  tne  ^^j,  ^  . 

into  two  great  cavities  *^^V°:,ftirsmallest  is  the  wecfomZ  or  thoracic 
termed  the  viscera.    "^"^^  ^^fl^^^^^l^^^^  The  latter 

cavity ;  the  posterior  is  ^^^-f  «^  f^"*"';'";  oval-shaped  reservoir,  elongated 
the  only  one  we  have  "^^7  "  ^''^^  muscles  of  the  sub- 

from  before  to  behind  havmg  fo^^  its  x^^^^^^  ^^^^^^^  ^^^^ 

lumbar  region,  inclosed  below  and  1^*!  f^^Jj ^nd  prolonged  behind 

abdominal  region,  bounded  in  jj^^^^^^^  'pelvis. 

between  the  bones  and  "^^^l^^^^^^^^^t^  cavity  having  been  already 
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order  to  determine  the  various  regions  into  which  it  is  possible  to  divide  it : 
a  matter  of  some  im2Jortance,  as  it  singularly  facilitates  the  topographical 
study  of  the  contained  viscera ;  for  to  say  that  an  organ  is  situated  in 
tlie  abdomen,  is  a  very  vague  reference  to  its  precise  situation,  in  conse- 
quence of  the  gi-eat  extent  of  this  cavity.  It  is  necessary,  therefore,  to 
divide  the  abdomen  into  a  certain  number  of  periplieral  regions  which  corre- 
spond to  the  different  parts  of  its  wall,  with  a  view  to  define  the  situation 
of  the  organs  lodged  therein,  yet  without  complicating  anatomical  de- 
scription.   Six  pi:iucipal  regions  are  recognised  in  the  abdominal  cavity. 

A.  The  superior,  or  sublumhar  region,  corresponds  to  the  superior  wall  of 
the  abdomen :  that  is,  to  the  psoas  muscles  and  the  bodies  of  the  lumbar 
vertebrae.  It  extends  from  the  opening  between  the  two  pillars  of  the 
diaphragm  to  the  entrance  to  the  pelvis. 

B.  The  inferior  region,  limited,  laterally,  by  the  hypochondriacs  and 
the  flanks,  commences,  in  front,  at  the  xiphoid  cartHage,  and  is  prolonged 
to  the  pubis ;  It  comprises  all  that  portion  of  the  abdomen  which  corre- 
sponds to  the  Imea  alba  and  the  two  recti  muscles.  Its  great  extent 
necessitates  its  subdivision  into  five  secondary  regions :  The  suprasternal 
region,  named  the  epigastric  in  Man,  placed  above  the  xiphoid  cartilage  of  the 
sternum  ;  the  umbilical  region,  situated  behind  the  preceding,  and  so  named 
in  consequence  of  its  including  that  part  of  the  waU  which  is  pierced  by  the 
umbilicus    the  prepubic  region—the  hypogastric  or  pubic  of  Man— occupies 

r  fJ^"      «"«^^«^^er  of  the  pubis;  the  two  inguinal 
>e^ions,  diverticuli  of  the  abdominal  cavity,  located  in  the  inguinal  tracts 
where  they  form  the  special  reservoirs  to  be  hereafter  described  as  the 
vaginal  sheaths  (or  canals). 

C.  The  lateral  regions  (right  and  left  lumbm>  of  Man)  are  limited  :  in  front 
by  the  costal  attachments  of  the  diaphragm;  behind,  by  the  entrance  to  the 
pe  VIC  cavity ;  above  by  the  superior  border  of  the  snfall  oblique  muse  e 
below  by  the  interval  comprised  between  the  inferior  border  ofVhat  muscle 
and  the  external  border  of  the  great  rectus  muscle.  The  designaLn  of 
hJpochondr^ac  is  gLven  to  the  subregion  which  coiTesponds  to  tKrtila 
gmous  circle  of  the  folse  ribs.  The  flank  is  that  section  coveid  by  the 
muscular  portion  of  the  small  oblique  muscle.  ^"veieci  Dy  tJie 

fl.p?;.fT^-^  ^'^^emj^or  cZiyim<77na</c  region,  comprises  the  cavity  formed  bv 

situated  above  the  pnts  27^  an  ?„ SeHoriv  tt""""-"  " 

The  PEEiTONEUM—The  abdominal  cavity  i«  covered  intornnll.  i. 
.us  membrane,  the  ^m7o«..,«,  which  will  n'^^w  be  br  efly  described  '  ^ 

..Hetf  ai^fatt^^^^  peHtoneprct^^.ed  of 

that  the  organs  containc iTr'tho  nitl  ^  ^  ''^^'^''^  arranged 

The  adjoining  th^Laffig^^^^^  to  this  fac. 

abdominal  cavity,  will  show  at  rXno?!  ^    ^""'^^''"^  section  of  the 


serous 
I 

a  par 
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cvily,  B  ftat  of  the  aorta,  at  tt.c  lowl  of  ^^J^^^^Z^M^V^i 

pontoncal  ™— ^XS^  '^^^^^^^^  ^^T'  7 

BD  (not  lusortecl,  but  intciiuea  tu  do  i  moKcnteric  artery  m  sucli 

eacLidoof  B,thc  aorta)     ^-l^-^-^fJ,^^^^^^^^^^^  layers,  I,  wl.ich 

Fig  180.  come  in  contact  by  their  adlierent  face 

^'  reach  the  intestine,  and  then  separate  to 

envelop  it.    We  tben  see  in  tlus  figure  the 
parietal  layer  of  the  peritoneum,  cc,  the 
visceral  layer,  gg,  and  the  two  layers,  ff, 
which  establish  the  continuity  of  the  parie- 
tal and  visceral  portions;  the  complete 
sac  formed  by  these  is  apparent,  and  it 
could  be  rendered  more  so  by  the  further 
separation  and  development  of  the  layers 
J-  so  that  there  is  no  difficulty  m  under- 
standing how  the  small  intestine  may  be 
at  the  same  time  in  ihe  interior  oi  the 
abdominal   cavity,   and   outside  the  sac 
formed  by  the  serous  membrane  which 

lines  that  cavity.        _  , 
THEOBETiCAL   TEANSVEKSE  SECTION        This  arrangement  IS  commou  to  ail  tuc 
OF  THE  ABDOMINAL  CAVITY,  TO  ^^^^^    suspended  iu  the  abdomeu. 

SHOW  THE  DISPOSITION  OF  THE  og^  gerous  folds  which  suspcud  them  m 
PERITONEUM.  peritoucal  layer  to  that  which 

•  ,  nf  the  cavity  will  be  studied  under  the  names  of 
covers  the  parietes  of  the  cav^^y'  oraans-the  kidneys,  for  example 
ligaments,  mesenteries,  -^.^f^l^^^"  ^l^fco"^^^^^^^^^  between  the  abdominal 

with  none  of  the  duplicatures  just  m^^^^^^^^  niesenteries,  and 

We  will  briefly  study  the  ^^^W  umbilicus  and  passmg 

omenta  that  the  peritoneum  forms  stai  ting  Irom  tlie 

forwards  and  backwards  (^^f-^°}>    •  peritoneum  forms  a  falciform 

On  reaching  the  suprasternal  ^^g^^^  f         ^-aaie  lobe  of  the  liver, 
duplicature,  extending  from  the  umbil^^^^^^^  ^^^^^.^^  , 

and  which  is  even  prolonged  between  that  ^i^^  ^  ^^^eh  is  regarded 
diaphragm ;  at  the  free  border  of  tins  told  ^^  ^  '^''K  becoming  doubled  over 
ile  rLains  of  the  ^^^^^^^^^^^^^^^  The 
the  neighbouring  organs  fl'f^roflhe  liver;  2,  The  common  hgamenl 
ligaments  of  the  rigU  and  Z./  Job  «  ^/J  '^^^V^^^'  3,  The  cardiac 

ithat  gland,  which  ^^^l^^^f^^f^J^^Z  lh^  oesophagus.  Behind  the 
ligament  that  envelops  the  term  n^^^  ^^^^^eh  in  the 

liver  is  found  the  hepato-gastnc  ligame^,  wn  ^t^ehed  to 

posterior  fissure  of  the  liver  T^^^g^^^  .  it  is  then  directed  from 

nf  ttlXatd^^i^^^^^^^^  P-^-^ 
Tublumbar  region  and  tte  —^C^^^^^^  ligament  separate  at  the  lesser 
The  two  lamina3  of  the  ^^P^\",  S^^^^^^^^^  -^-^      its  greater  cur- 

curvature  of  the  stomach  to  cavity.    This  fold  receives 

Zlre,  and  pass  to  the  ^-^^^Zo  Ju^^ie^^^^  ''''  'f'^'fl 

the  name  of  the  i/'-^«^«.^i^«f '^'feX  «  ^    sublumbar  region  from  the 
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to  be  continued  on  the  concave  curvature  of  the  dnoclcmim  as  far  as  tlie 
ca3cum.    By  its  posterior  border,  the  great  omentum  is  spread  around  tho 
termination  of  the  large  coh)n  and  the  origin  of  the  floating  cohm,  where  it  is 
confounded  with  the  visceral  peritoneum  of  these  organs,  as  well  as  with  the 
parietal  peritoneum.   It  results  from  this  arrangement  that  the  great  omentum 
iorms  behind  tlie  stomach,  and  in  front  of  the  adiierent  portion  of  the  Wo 
colon,  a  space  that  communicates  with  the  great  peritoneal  cavity  by  a  very 
narrow  opening,  the  foramen  of  Winsloio.   This  aperture  is  included  between 
the  vena  portffi,  posterior  vena  cava,  anterior  extremity  of  the  pancreas  and 
the  lesser  curvature  of  the  stomach.    To  the  left  of  the  latter  viscus,  on  the 
external  face  of  the  great  omentum,  the  spleen  is  suspended  ;  consequently 
that  portion  extending  from  the  spleen  to  the  ventriculus  is  named  the 
gastro-spleme  omentum. 

The  two  layers_  composing  the  great  omentum  are  very  thin  for  the 
greater  part  of  their  extent,  and  include  the  blood-vessels  between  them 
In  emaciated  animals  these  vessels  are  distinctly  seen,  owing  to  the  trans- 
parency of  the  membranes  and  they  give  the  omentum  a  lace  work  appear- 
ZfJ  ^  •  ^"bjects  they  are  concealed  by  the  adipose  tissue  deposited 

along  their  course,  and  which  may  accumulate  in  considerable  quantity 

In  the  sublumbar  region,  the  parietal  peritoneum  forms  several  folds  • 
these  are  :  the  hepatico-renal  ligament,  extending  from  the  right  lobe  of  the 

Spzgeh  the  mesentery  proper,  the  colic  mesentery;  lastly,  the  greatly  de 
veloped  laminae  sua-rounding  the  caecum  and  the  second  fleiure  of  the  colon 
which  constitute  the  meso-ccecum  and  meso-colon  ' 


neun,;  Pv,  Pv,  Visceral  peritoneum  if  ^  '"^1!^^  Pp,  Parietal  perito: 

— Ge,  Great  omentum.  '  ""'P^'^o-gastnc  ligament ;  m,  Mesentery. 

The  great  mesentery  is  detached  from  the  border  nf  fl.o  i 
artery  and  projects  into  the  abdominal  cavit^o '  aclf  H  J'''^' n 
at  its  lesser  curvature,  and  envelop  that  viscus  "itestine 
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mesenteric  artery,  tlie  very  with  the  tneso-colou, 

duodenal  friBnum,  mc\  ^\Vo^^<^^^^\^^'']^ ^^^^  itself.    Between  the 

border,  plane  or  plieated  xs  f  ^f  ^.  ,'p";e^^  border  extends  from  the 

and  the  commencement     /^^^f^f,;""" 'J^^^  ^  the  pelvic  cavity, 
great  mesenteric  artery  as  far  ^«  the  or^in  and  the  termina- 

^  Around  the  cross  of  the  csecum,  ^^""^  J' ^  ^.^^cr  these  viscera ; 
tion  of  the  great  colon,  the  pentoneum  is  x^fle^^^^^^  ^^^^  .^^^^ 

:q^;:ir?rif .d  fonowed 

on,  or  with  that  on  the  abdominal  walls  ^^^^^^^^ 
'^This  serous  membrane  covers  tl^«  ^ntexxor  «i  ^^^^^^^^  ^^^^.^^^^ 
at  this  point  has  three  ^^-^^I'l' to'the  interior  border 
leaves  the  larg^«^*^^«^^*y  f  ^tl^^^^^^^^  inferior  abdominal  wall ;  on 

of  the  pnbis  and  ^^^^^^^^^l^J^^^^^^^^^^  is  supposed  to  be  the  remains 

its  free  border  xs  a  small  ^0^^^^^^^°^^'' ^"^^^^  ^^e  more  developed,  and  extend 
of  the  nrachus.    The  j  fJ^X  TeL^^^  cul-de-sac;  they  have  on 

from  the  enti^ance  to  the  pelvxc  f  t?^*f  J.^';^^^^         the  male,  the  pei-x- 
S  free  border  the  obliterated  ^^^^^^^^^/^^^^^ 

toneumisprolongedfrom  tbe  W /^^^^^^^  a  ^itverse  fold  to  the  antexnor 
of  the  vagina  to  ^^^^^^ 

forms  three  folds  named  the  '^'^"^.^^'^'L '^p^^^  face  of  the  vagina,  and 
rZd  liganent;  then  it  ^-tS  whlh^t  isXeted  from  behind  for 
thence  envelops  the  rectum,  around  whxcii  xt  IS  termination  of  the 

According  to  this  -"^^f  ^fj^*' J^^^^^^^  situated  altogether 

costal  taancta,  and  the  peat  sy  _^  ^  ^^^^^ 
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The  g-eiieial  disposition  of  tl.e  peritnneum  varies  but  little  in  the  difierent  sp-cies  the 
only  notable  diversities  being  remarked  in  tiie  great  omentum.  In  tlie  Ox,  Sheep  'and 
Gout,  this  is  detnclu'd  from  the  middle  of  the  lower  face  of  the  rumen,  and  envelops  the 
right  sac  of  that  organ,  iixiiig  (lie  fourtii  comp  irtmeut  to  lis  great  curvature,  and  then 
passing  upwards  to  become  contiunous  with  tiio  mesentery.  In  the  Doj  and  Fin  tliia 
fold  descends  in  front  of  tlie  intestinal  mass  until  near  the  pelvis  ;  then  it  asc.  iids  in 
gathering  on  itself,  and  ultimately  spreads  over  the  colon  :  in  t!ie  middle  por;ion  of  the 
great  omentum  there  are,  consequently,  four  layers  placed  against  each  olher. 

COMPARISON  OF  THE  ABDOMINAL  CAVITY  OF  MAN  "WITH  THAT  OF  ANIMALS. 

The  abdominal  cavity  of  JSlm  is  elongated  vertically,  asid  has  an  inferior  cavity 
occupying  the  entrance  to  the  pelvis.  There  is  nothing  particular  to  note  In  its  disposi- 
tion, the  difierences  observed  in  it  being  allied  tn  the  external  shape  of  the  body  Tiic 
peritoneum  is  spread  over  its  parietes  neirly  in  the  same  manner  as  in  the  Caruivora- 
tlio  grcat  omentnm  is  constituted  by  four  layers,  and  covers  the  intestines  like  an  apron  •' 
between  its  two  lamina;  is  the  lesser  caviti/  of  the  omentum,  virtually  hi  the  adult. 

THE  STOMACH. 

The  stoviach  is  a  membranous  sac  comprised  between  tbe  oesopLaeus 

ami  intestines,  and  in  wJiiob  are  commenced  the  essential  phenomena  of 
digestion.  ^ 

1.  The  Stomach  in  Solipeds.    (Figs.  182,  183,  184,  186,  186.) 
Freparotion.-Iu  order  to  study  the  relations  of  this  organ,  it  suiBces  to  open  the 
abdomen  an,  remove  the  intestinal  mass  in  the  following  manner  .-Place  the  a&  n 
the  first  position,  and  very  slightly  inclined  to  the  left  side  ;  make  an  incision  tCu^h 
he  inferior  abdominal  wall,  or,  stiil  better,  carry  it  away  entirely  by  a  c^rcula^^  Son 
taking  care  not  to  woun.l  an/ part  of  the  intestine.    Tne  enlire  viJcerrshouhl  fb  t  Z' 
withdi-awn  from  the  abdominal  cavity,  and  laid  on  the  tabL  wh^h  s  ipiortrtS  s  iW 
Zu  J^r''  '?r'  \'  f"°"fM°  ^^^^  °^       Srouua  ^vilhont  riS.  o f  Sg  pullS  a,  d 

escape  of  the  liquid.    The  aWutar7sub,tnnPpl  ^    i  cluodejium  to  prevent  the 

^vith  the  water, Wl  may  be  eTpc/ffi^  i'l  this  way  mi.Ked 

operation  being  repeated  tbur  or  five  t?'"",  ^-^  pressing  the  stoma/h  ;  this 

To  evert  the  inner  smfK>p  ^-^°«  ^  "g^ly  cleanses  the  cavity  of  the  orean 

wire,  and  nfaCft  ,^^Th;ou.^rtS  IZT"'  '°  duodenum  a  loop  of 

the  loop  and  hniil/flxed   ro^nd  t l  eTsS^^^^^^^  ^'"''.f  "V'^-^  in 

extremity  is  drawn  towards  thrpylori,raVlTv  UvSl  T  'i"^^"^f  ^f^'  ^^'^e,  this 
as  to  allow  the  passage  of  the  cardfac  eml  a^  comr,W  r^^^  dilated 
will  hen  give  it  its  normal  form  amfSo  tiZ^  Sb  H  -ff  ^"^'^Wo" 
membrane  is  external,  and  the  serous  tmlic  Intenial  difference,  that  the  mucous 

™^^^e^S'S;XZ?»:it,^^  advisable  to 
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stoma,,,  also  ^o^^  ^  di^^"-- 

aiapl.ragmatic  region  of  the  al.aomeu,  wheio  at  attccts  a 


its  middle,  and  fs^fy^fZt-T.^^  »»a  Tltf'S' 
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organ,  and  giving  attachmcut,  tbrougliout  its  extent,  to  the  great  omentum  

a  membranous  fold  which  has  been  described  as  a  dependency  of  the  serous 
membrane ;  a  lesser  or  concave  curvature,  into  whicli  the  ccsophagus  is 
inserted,  and  which  is  united,  to  the  right  of  that  canal,  to  the  liver,  by 
means  of  a  frasnum  known  as  the  hepato-gastric  ligament ;  4,  A  left '  ex-^ 
tremity,  dilated  in  the  form  of  a  largo  conical  tuberosity,  and  constituting 
the  left  cul-de-sac  (ov  fundus)  of  the  stomach  ;  5,  A  right  extremity,  narrower^ 
ciu-ved  upwards,  and  continued  by  the  duodenum,  from  which  it  is  separated 
by  a  marked  constriction :  this  is  named  the  right  cul-de-sac  of  the 
stomach. 

Belations. — Studied  in  its  connections  with  the  neighbouring  organs,  the 
stomach  is  related  :  by  its  anterior  foce,  with  the  diaphragm  and  liver ;  by 

Fig.  1^3. 


STOMAUIl   OF  THE  HORSE. 

A,  Cardiac  extremity  of  the  ce.sophngus ;  b,  Pyloric  ring. 

it  by  means  of  the  gTeat  omentuift^{  'f^^'  ^'",^1^  i«  suspended  from 
wall  by  the  large  Se^r  ci^^^^^^      JT"'^  f  J^^^^^^'  '"abdominal 

wall  depends  upon  tCMnesrS^^^^^^^  this 
to  the  sublumbir  regiorby  L  ai^f  of^vorv  ^  extremity,  suspended 

of  the  great  omentum,  responds  to  ?L  hZI  ^'^i   ''T'  ^  P^^'^iou 

of  the  pancreas  and,  less  ^ol^^^^^ 

2  c  2 
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Th.  right  oxU-cnnty,  lowc.  tl.an  the  left,  touches  the  right  lohc  of  the  live. 
and  the  abovc-meutionecl  i"<'^f  triuly  its  interior,  one  is  at  first 

IntcrioT.-m^en  a  stomach  is  ^P'^"^^^  nrcsents,  according  as 

struck  by  the  difforeut  aspect  ^  V''^^^'^^^^^^^^^^^^^  all  the  characters  of 

it  is  examined  to  the  right  or  iei  •  ^^^^  ^^^^  resisting; 

the  oesophageal  n^^^^' of  riSliul.     To  the  right,  it  is  thick 
it  is  covered  by  a  thick         '  f  ^^^f^'Sar,  has  a  reddish-brown  tint 
wiinkled,  spongy,  very  ^^^'^^^.^^f "^^^  and  is  depr  ved 

which  is  speckled  by  -larker  hes  los^^J*^^^^  ^.  ^  \,  covered  by 
of  the  remarkab  e  epdermis  at        ^its  oxi  tl  ^  ,„aden 

a  very  thin  epithelial  pellicle.  It  is  J^^^^^^^^i,  thus  divided  into 
tvansitiou  that  the  mucous  membiane  ol^Uie^^s  _  ^^^^         reparation  is  m- 

Fig.  1B4.  dicated  by  a  salient  more  or  b«, 

and  sharply-marked  ridge.    This  crest 
then  divides  the  stomach  into  tAO  com 
pStaents:  a  division  already  indicated 
Selnally  by  the   cireuW  clep^ess^ 
observed  in  the  majority  oi  subjecis. 
The  /.A  sac  or  coui^artraent  is  considered 
as  a  dilatation  of  the  oesophagus.  Tl^ 
"igl^  sac  constitutes  the  true  -^om.ch  oi 
Solineds-    as  on  it  alone  devolves  the 
StoiV  function  which  elaborates  the 
gastric  juice,  the  essential  agent  of  diges 
tiou  in  this  organ.  „. 

The  interior  of  the  stomach  (Fig. 
184)  offers  for  study  two  apertures :  the 
cardiac  and  pyloric-     The   carchac,  or 

ture  of  the  left  sac  of  the  stomach.  Its 

aiscussions,  as  in  it  has  CThas  U  des- 

vomit  with  such  extreme  ^^f^^^^l'  ^ch  is  opposed  to  the  retrograde 
cribed  a  semilunar  or  spiroidal  va  ve  wn  insertion  of 

nlovement  of  the  food  ;  and  at  .^^^^^^^  ^J  the  xnSers  into  the  bladder,  and 
heTsophageal  canal,  -senibling^t^^^^^^     the  -et^^  the  return 

which,  by  a  mechanism  analogous  toj^^^^'  ?  ,5^;,^^  are  wrong.  When  /e 
If  aliment  into  the  ee^ophagus  uppo         ^       ^^^^p  tseHat 

attentively  observe   he  ^^^^^tU^t  s^^^^^ 

itc;  termination,  it  will  be  noticed  tnat  11         inserted  almost  perpendicularly 
ng  he  rigM  piUar  of  the  cl-pt-g™,  --^^  ^  opening  into  this  viscus 
nto  the  lesser  curvature  . f        f,7S,fonaibulvim,  as  in  other  anmia  s, 
the  oesophagus  does  not  widen  into       ""^    ^     elsewhere,  and  its  cardiac 
on  the  contrary,  its  calibre  -  l-^^-X^by  ^^^^^^     of  mucous  membrane 

regard  to  the......  1:3^^^^^^^^ 

bottom  of  tl-'tUrekT  clo^^^^^^^  ^^^^  ^^'^^       ''''  ' 

opening  can  be  compietoiy 


INTERIOR  OF  THE  IIORSF.'S  STOMACH, 
A.  Loft  sac;  B,  Eight  sac;  C,  Duodeaal 
dilatation. 
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membranes :  im  external,  or  serous ;  a  middle,  or  muscular ;  and  an  internal, 
or  mucous. 

1.  Serous  memhrane. — Tliis  membrane,  derived  from  the  peritoneum, 
adheres  closely  to  the  muscular  layer,  except  towards  the  lessor  curvature, 
where  it  is  constantly  covered  by  an  expansion  of  yellow  elastic  tissue, 
whose  use  appears  to  be  to  maintain  the  two  extremities  of  the  stomach 
near  each  other ;  for  when  this  is  destroyed  tlie  lesser  curvature  becomes 
considerably  elongated.  Along  the  whole  of  the  greater  curvatuie  is 
a  triangular  space  occupied  by  connective  tissue;  this  space  disappears 
more  or  less  completely  as  the  organ  becomes  distended. 

It  has  three  folds,  which  are  detached  from  the  stomach  and  carried  on 
to  the  adjacent  parts,  and  which  are  formeil  in  the  manner  indicated 
in  the  general  description  of  the  peritoneum.  Tliese  fjlils  constitute 
the  cardiac  ligament,  the  gastro-hepatic  ligament  or  uinentum,  and  the  great 
omentum. 

The  cardiac  ligament  is  a  short,  serous  band  developed  around  the 
terminal  extremity  of  the  oesoi^hagus,  and  strengthened  by  fibres  of  yellow 
fibrous  tissue.  It  attaches  the  stomach  to  the  posterior  face  of  the 
diaphragm,  and  is  continuous,  on  each  side,  with  the  two  folds  about  to  be 
described. 

The  gastro-hepatic  (or  lesser)  ligament  is  a  band  composed  of  two  layers, 
which  leave  the  lesser  curvature  of  the  stomach,  and  are  inserted  into  the 
posterior  fissure  of  the  liver.  It  is  prolonged  posteriorly,  and  to  the  right, 
along  the  duodenum,  where  it  constitutes  a  peculiar  serous  frjenum  which 
will  be  studied  with  the  small  intestine. 

The  great,  or  gastro-colic  omentum,  is  detached  from  the  whole  extent 
of  the  great  curvature,  from  the  cardia  to  the  pylorus,  beyond  which  it 
extends  to  the  duodenum.  The  portion  surrouudiug  the  left  cul-de-sac  is 
excessively  short,  and  is  carried  to  the  sublumbar  wall  of  the  abdomen  to 
which  the  stomach  is  fixed.  For  the  remainder  of  its  extent,  this  omentum 
IS  greatly  developed,  and  liangs  freely  in  the  abdominal  cavitv,  among  the 
intestinal  convolutions.  The  border  opposed  to  the  stomach  is  attached 
to  the  terminal  portion  of  the  large  colon,  and  to  the  origin  of  the  lesser 
colon.  For  further  details,  see  the  description  of  the  peritoneum.  These 
three  ligaments  fix  the  stomach  in  the  abdominal  cavity,  in  addition  to  the 
oesophagus  and  duodenum,  which  are  continuous  witli  it 

2.  Mimularmemhrane.-Thm  tnmc,  comprised  between  the  serous  and 

T^rl^T'M'  ^'^"-^^  '^'"^■^^^^y  ^  ^^^^^  condensed  connee  ve 
tissue  which  adheres  intimately  to  it,  and  which  may  be  fe<.arded  as  the 
fih-ous  memhrane  of  the  stomach.  Dissection  shows  this  miSax  tunic  t 
be  composed  of  three  superposed  planes. 

fih.«^^^  «»i^e;;/ifwZ  plane  envelops  all  the  right  sac,  and  the  maiority  of  the 
fibres  composmg  it  are  spread  in  loops  a?ound  the  left  ci^zTmc  their 
ex  remities  being  lost  on  the  surfaces  of  the  organ.    Some  of  them  ie 
extend  over  the  great  curvature,  to  the  surface^.f  the  S.l     sac  while 

(Mg  r;''""^  ^""'^"^^^^     -p-'fi-'^i  ^i>-^'  the  'c^^opha:^: 


aco  THE  DIGESTIVE  AITAUATU,'^  IN  MAMMALIA. 

tLy  constitute  the  .plductev   (ov   pylono  valve)  which  envelops  that 

^'^e  deep  plane  (Fig.  186,       like  ^^J^  ^tf^^t^^ 

the  left  sacraSd  cannot  P-P^^^ ^IJ^^^.'^iXeTln  tSe  superficial  plane, 
aeprivecl  of  its  mucouB  membrane     Mi^h  thic  ei  tl  ^^i   .^^  ^^^^ 

it  yet,  in  its  general  ™g«";,^  1^ 7^^^^^^^^^       whose  extremities  are 
o?  ?  them  h.come  continuous  with 


185. 


MUSCULAR  FIBRES  OP  THE  STOMACH; 
EXTERNAL  AND  MIDDLE  LAYERS. 

A  Fibres  of  the  extornal  layer  eaveloping 
^' the  left  sac;  B,  Fibres  of  the  Bnddle  pUne 

in  the  right  sac ;  c,  Fibres  ot  the  ffiso- 

phagus. 


DEEP  AND  MIDDLE  MUSCULAR  LAYERS  EX- 
POSED BY  REMOVING  THE  MUCOUS  MEM- 
BRANE FROM  AN  EVERTED  STOMACH. 

Deep  layer  of  fibres  enveloping  tlie  left  sac ; 
TFMbre^s  of  the  middle  plane  which  alone 
form  the  muscular  layer  of  the  right  sac; 
C,  Fibres  of  the  ossophagus. 


A, 


tiecU.c„ta«taes.    TJ.e  loops  neavest  »sopta^^^^^^^^ 

tipwards.  ,  lance  at  Figs.  185, 186  will  show : 

^  From  tHs  arrangement  It  lesults  as  a  gia  J  ^^^^^ 

1,  That  the  right  sac  has  only  a  single  mnsc 

in  the  interior  of  the  stomach,  it  ^^^^  expansion  of  connective 

nembrane  is  --t«^f«  ^he  preeeclnig  tn^^  ^^l  ^^^^ 

tissue;  though  it  ^^^'^'I'^^'J^^^^^  and  that  it  has  no  ridges 

Ts;^i^:z^^^^'^^-        ^^^^  ^"'^  t 

-^?i::^Seofthism— 

the  orifices  of  the  excretory  ducts  oi  gi. 
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but  extremely  numerous  iu  tlio  right.  In  this  region  they  are  separated 
from  each  otlicr  by  minute  jjrocesses  resembling  papillas  ;  but  the  latter  are 
only  met  iu  the  vicinity  of  the  p^'lorus. 

The  gastric  mucous  membrane  is  composed  of  an  epithelial  layer  and  a 
corium,  in  wliich  is  distinguished  a  (jlandular  and  a  muscular  layer.  The 
epithelium  is  stratified  and  tessolatod  in  the  left  compartment,  simple  and 
cylindrical  in  the  right  sac,  where  it  covers  the  little  mucous  processes 
that  separate  the  glandulte,  and  j)enetrates  more  or  less  deeply  into  the 
interior  of  these. 

In  the  left  side  there  are  found  some  glandular  organs  analogous  to 
those  of  the  cssophagus,  but  the  real  glandular  layer  belongs  only  to  the 


V\or.  1S7. 


Fio'.  188. 


PEPTIC  GASTRIC  GLAND, 
a,  Common  trunk  ;  b,  b,  Its  chief  branches  : 
c,  c,  Terminal  ca;ca,  with  spheroidal  elaud- 
cells. 


I'OHTIO.NS  OF  OXI-;  OK  TUK  C.LCA  JIOKK 
HIGHLY  MAGNIFIED,  AS  SEKN  LONGITUDI- 
NALLY (a),  AND  IN  TRANSVERSE  SEC- 
TION (b). 

a,  Basement  membrane;  6,  Large  glandular 
cell ;  c.  Small  epithelial  cells  surroundiuii- 
the  cavity.  ° 


right  side.    There  are  found  multitudes  of  parallel  tubular  elands  united 
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torminftto  in  culs-dc-sac  (or  glandular  ccuca).  The  einthelium  is  not  the 
same  in  the  two  kinds  of  ghmds :  the  mucous  glands  (Fig.  189,  a,  6)_are  lined 

with  cylinder-epitlielium  throughout  their  extent ; 
'■''S-  the  peptic  glands  (Figs.  187,188)  are  lined  witli 

cylinder-epithelium  at  their  origin  (Fig.  187,  a), 
but  the  secretory  tubes  contain  round  peptic  cells. 
(Each  cajca,  when  highly  magnified,  is  found  in 
consist  of  a  delicate  basement  membrane  (Fig. 
188,  a)  inflected  over  a  series  of  nearly  globular 
cells  (6),  which  occupy  almost  the  whole  cavity 
of  the  tube,  and  contain  a  finely-granular  matter ; 
the  narrow  passage  left  vacant  in  the  centre  is, 
however,  still  surrounded  by  a  layer  of  epithelial 
cells  (c),  whoso  small  size  is  in  striking  contrast 
to  the  large  dimensions  of  the  gland  cells.) 

The  muscular  layer  (of  the  mucous  membrane) 
is  immediately  beneath  the  glandular  structure, 
and  cfintaius  two  planes  of  intersecting  fibres. 
Lastly,  the  connective  layer  of  the  corium  is  thick 
and  loose,  sustains  the  vessels  (and  nerves),  and 
unites  the  mucous  to  the  muscular  tunic  of  the 
stomach. 

4.  Vessels  and  nerves. — The  stomach  receives  its 
blood  by  the  two  branches  of  the  gastric  artery,  the 
splenic  and  its  terminal  branch — the  left  epiploic 
artery,  and  by  pijloric  and  rigid  epiploic  arteries. 
The  principal  arterial  ramifications  extend  be- 
tween the  mucous  and  muscular  layers,  where 
they  furnish  two  capillary  reticulations  to  the 
glandular  layer:  a  deep  network  that  surrounds 
the  secretory  tubes,  and  a  superficial  placed  be- 
tween the  alveoli.  The  blood  is  carried  from  the 
organ  to  the  vena  porte  by  the  satellite  venous  branches.    The  hjmp>hatic.-< 

Fia;.  190. 


MUCOUS  GASTRIC  GLAND  WriU 
CVLINDER  EPITHELIUM. 

a.  Wide  trunk ;  b,  h,  Its  cebciiI 
appendage. 


APPEARANCE  OF  THE  PROPER  GASTRIC  MEMBRANE  OF  THE  STOMACH  IN  AN 
INJECTED  rREPAR.VTION  (HUMAN). 

A  From  the  convex  surface  of  the  folds  or  rugw  ;  B,  From  the  neighbourhood  of 
the  pylorus,  where  the  orifices  of  the  gastric  follicles  occupy  the  mtersp.ices  of 
the  deepest  portions  of  the  vascular  network. 

form  a  subserous  and  two  deep  networks  at  the  base  of  the  glandular 
layer  and  in  the  fibrous  membrane.  They  enter  small  ganglia  (or  glaiul.) 
situated  along  the  curvatures,  and  from  these  to  rccquets  reservoir.  Ihe 
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nerves  are  derived  from  the  pneumogastrics  and  solar  plexus,  and  in  accom- 
panying the  vessels  sliow  microscopic  ganglia  in  their  course;  their  modo 
of  termination  is  not  known. 

Functions.—  In  the  stomach  is  begun  those  transformations  by  which 
aliineutary  matters  are  rendered  capable  of  being  assimilated.  There  the 
food  comes  into  contact  with  the  gastric  fluid,  by  whose  action  its  principal 
elements,  and  particularly  the  albuminoid  substances,  become  soluble  and 
absorbable,  after  undergoing  some  isomeric  changes. 


DIFFERENTIAL  CHAEACTEKS  IN  THE  STOMACH  OF  OTHEK  THAN  SOLIPED  ANIMALS. 

The  stomach  is  an  organ  that  exhibits  great  clifl'erencGS  in  the  various  domesticated 
animnls.  In  the  stvidy  of.  tl  ese  diifertnces,  we  will  proceed  from  the  simple  to  the 
complex. 

1.  77(6  Stomach  of  the  Fig. 

The  Fig's  stomach  is  simple,  like  that  of  the  Horse,  but  it  is  less  curved  on  itself,  and  the 
cardia  is  nearer  the  left  extremity  ;  the  latter  hns  also  a  small  conical  dilatation,  which 
has  been  compared  to  a  cowl  curved  backwards.  The  cesophagus  opens  into  the  stomach 
by  a  wide  infundibulura,  au.l  tlie  mucous  membrane  of  that  conduit  is  prolonged  over 
the  gastric  surface  in  a  radius  of  from  two  to  three  inches  around  the  cardia.  Here 
again  we  find  a  "  trace  of  the  division  into  two  sacs,"  common  to  Solipeds. 

The  capacity  of  the  Pig's  btoinach  averages  from  one  and  a  half  to  two  gallons. 
(The  muscular  tunic  is  tincker  in' the  right  than  the  left  extremity;  near  the  oeso- 
pl.agus  the  serous  tunic  shows  some  transverse  folds.) 

2.  The  Stomach  of  Caniivora.    (Fig.  191.) 

In  the  Bog  and  Cut  the  ventriculus  is  but  little  curved,  and  is  pear-shiipcd,  the 
small  extremity  corresponding  to  the 

pylorus.    The  cardia  is  dilated  like  a  Fig.  191. 

fminL-1,  and  is  nearer  the  left  extreniily 
of  tlie  organ  than  in  other  animnls.  The 
oesophageal  mucous  membrane  is  not  con- 
tinued beyond  the  margin  of  that  orifice. 
The  bimple  stoniacii  of  Carnivora  forms 
only  a  single  fac,  whose  internal  mucous 
membrane  presents,  throughout  its  whole 
extent,  the  same  organisation  as  the 
membrane  lining  the  right  sac  of  Soli- 
peds. Tliis  membrane  is  remarkable  for 
the  regular  and  undulated  folds  it  forms 
when  tl.e  stomach  is  emply.  Nothing 
is  more  variable  than  tiie  capacity  of  the 
Dog's  stomach,  because  of  the  great  dif- 
ferences in  the  size  of  this  animal,  accord- 
ing to  breed.  M.  Colin  has  found  the 
mmimum  to  he  \\  pints,  and  the  maxi- 
mum If  gallons;  he  calculates  the  aver- 
nge  to  be  about  2i  quarts.  In  the  Cat 
the  average  is  from  2  t  j  2|  gills.  ' 

3.  The  Stomach  of  Ruminants. 

Those  animals  are  distinguised  from 
the  others  by  the  f  erdty  they  possiss 
I  if  swallowing  their  food  al  ter  imperfect 
<  ()mminiiti(m,  and  causing  it  to  return 
ai^ain  into  the  mouth  to  submit  it  to  a 
>  cond  mastication,  previous  to  final  dc- 
-lutilion.  The  gastric  apparatus  is  ad- 
mirably arranged  to  effect  this  physio- 
I  'gieal  finality,  and  is  remarkable  for  its 
•  normous  development,  as  well  as  its  divlsinn  r„ 

regardul  as  so  many  stomachs  '°P'^'''''°  ^vhidi 
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A,  (Esophagus  ;  it,  Pylorus. 
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Thcso  cavities  represent  a  coiisiderablo  insiss  (liat  fills  the  greater  jiart  of  the 
abdoiiiiniil  cavity,  and  the  niediiiiii  ciipacity  of  wliich  is  not  less  than  fifty-live  gallons  I 
One  of  them,  the  rumen,  into  which  tliu  cesoplingus  is  inserted,  constitutes  nine-tenths 
of  the  total  nuias.  The  other  three,  the  relicuhim,  omasum,  imd  abomamiii,  lorni  a  short 
chain,  continuous  with  the  loft  and  anterior  portion  of  the  rumen.  The  abomasuiii  alone 
should  be  considered  as  a  true  stomach,  analogous  to  that  of  tiie  Uog,  or  the  right  sic  ol 
the  ventricuhnn  of  Solipeds.  Tlie  other  three  compartments  only  represent,  like  the 
left  sac  in  the  latter  animals,  oesophageal  dilatations. 

The  description  about  to  be  given  of  each  of  these  divisions  more  particularly  applies 
to  the  Ox  ;  cure  will  be  taken,  in  the  proper  place,  to  note  the  special  peculiarities  in  the 
stomach  of  the  Sheep  and  Goat. 

KuMEN  (Fi-i-.  192).— This  reservoir,  vulgarly  designated  the  paunch,  ahme  occupus 
three-fourths  of  the  abdominal  cavity,  in  which  it  affects  a  direction  inclined  from  above 
to  below,  and  from  left  to  right. 

Fig.  192. 


STOMACH  OF  THE  OX,  SEEN  ON  ITS  EIGHT  UPPER  FACE,  THE  ABOJIASUM  liEING  DEPRESSED. 

A  Kumen,  left  hemisphere;  B,  Rumen,  right  hemisphere;  c,  Termination  of  the 
cesophagus    D,  Reticulum  ;  e.  Omasum  ;  F,  Abomasum. 

Exterml  cowformafzoji.-Elongated  from  before  to  behind,  and  depressed  from  above 
to  befow  it  o&s  for  study  :  1,  An  inferior  and  a  superior  face,  near  y  Plane^'^^'^^ 
and  divided  into  two  lateral  regions  by  traces  of  fissin-es,  which  are  only  sensible  at  the 
«vt,-pmities  of  the  orc'an ;  2,  A  left  and  right  border,  smooth,  thick  and  roundea. 
%  X^^derior  extern  di  vided  by  a  deep  notch  into  two  lobes,  .lescribed  by  Clu.bert 
I'    Z   lmo  of  cSca^^  An   mderior  extremitrj,  oflering   an  annloirous 

SratUTand  coSed,  affirst  sight,  by  the  stomaehs  (or  -npar.nients)  s„i^rad^^ 
Tthe  i^men;  the  notch  on  the  right  of  this  extremity  divides  it  into  t«o  unequal 

i?ff™SeTS!:?  thLrrSches,  .hiCi  a,,  prolonged  on  U.e  surfaceby 
furn  wl  tSmt  semr  tethe.se  into  two  lateral  regions,  divide  the  run.eu  into  <,ro  .«^^  a 
a.ul         tins  division  we  will  find  o?   h  ^  wbid. 

l^"Vh;lS^r^eXli^;;^f  ^iSla^L  £!vn=l^^^  on  tie  ^r^.^nding 
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l..b(!  uf  the  right  sac ;  above,  it  receives  the  insertion  of  the  oesophagus,  and  is  continuous, 
ill  front,  witli  tho  reticulum.  .  , 

Belations.—'rhe  external  form  of  tho  rumen  being  rletermmed,  the  study  of  its 
relations  becomes  easy.  By  its  superior  surface,  it  is  in  contact  with  tlie  intestinal 
mass  •  its  opposite  face  rests  on  the  inferior  abdominal  wall.  Its  left  border,  supporting 
the  spleen,  touches  the  most  clevnti  d  part  oi'  the  Hank  and  the  sublumbar  region,  to 
which  it  adheres  by  cellular  tissue,  us  well  as  the  vicinity  of  the  cceliac  trunk  and  the  great 
mesenteric  artery;  the  right  border,  margined  by  the  abomasum,  responds  to  the  most 
declivitous  portion  of  the  right  hyijoehondriac  and  flank,  ns  well  as  to  the  intestinal 
circumvoluliiins.  The  anterior  extremity,  bounded  by  the  reticulum  and  omasum, 
advances  close  to  the  di:iphragm ;  the  posterior  occupies  the  entrance  to  the  pelvic 
cavity,  where  it  is  more  or  less  in  contact  witii  the  genito-uriuary  organs  lodged  there. 
In  the  pregnant  female,  the  uterus  is  prolonged  forwards  on  the  iipper  face  of  tJie  viscus 
just  described. 

Interior  (Fig.  193).— In  the  interior  of  the  rumen  are  found  incomplete  septa,  which 
repeat  the  division  into  two  sacs  already  so  marked  externally.    These  septa  are  two  in 


Fig.  193. 


INTEUIOR  OF  TUE  STOilACK  IN  RUMINANTS;  THK  UPPER  PLANE  OF  THE  RUMEN 
AND  RETICULUM,  WITH  THE  CESOPHAGEAL  FURROW. 

A,  Left  sac  of  the  rumen ;  B,  Anterior  extremity  of  that  sac  turned  back  on  tlio 
right  sac;  o.  Its  posterior  e.\tremity,  or  left  conical  cyst;  G,  Section  of  llic 
anterior  pillar  of  the  iimien  ;  g,  q,  Its  two  superior  branches;  h,  Posterior  pillar 
of  the  same ;  h,  h,  h,  Its  three  inferior  brandies ;  I,  Cells  of  the  reticulum ;  j, 
(Esophageal  furrow  ;  K,  (Esophagus  ;  L,  Abomasum. 


number,  and  represent  hirge  muscular  pillars,  which  correspond  inferiorly  to  the 
notches  described  at  the  extremities  of  the  organ.  The  anterior  pillar  ( Fi"-.  193  o) 
sends  to  the  inferior  wall  of  the  rumen  a  strong  prolongation,  directed  backwards,  and 
to  the  left;  it  is  continued  on  the  superior  wall  by  two  branches,  which  separate  at  an 
acute  angle.  The  i,odurii,r  pillar  (Fig.  193,  H),  more  voluminous  than  the  precedin"- 
has  three  brandies  at  each  of  its  exticmities— a  middle  and  two  lateral.  The  middfo 
branches  are  carried  forwards  on  the  limit  of  tho  two  sacs,  which  they  separate  from  one 
auother  ;  that  from  above  meets  the  corresponding  brancli  fioni  the  anterior  pillar  The 
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ilia*:;  ;,™";V.-'f  .     '.in:  ,Ue  >„.,.o,  .0  .  .U„ 

dcpmidcucios  of  tho  mucous  luiuibrane.     1  '^^„^'a^„velu,,ment,  and  their  general 

papilla,  are  rauurkable  'T''"'  ' 

foliated  shape.    On  the  loft  sulc        .^'^'^  —,^8  ^  'ti  ..y  are  absent  on  Ihe  muBcular 
and  only  form  very  small  i—^^^^^^ 

^^S-  interior  of  tho  r.men  ^^^cM^^J^r^^ 
extremity  of  the  left  sac:  one      the  cebophagtal  oiincc  i  the  reticulmn 

into  an  if --^ibnlun.  and  prol^^^  ,1,,  latter  compart- 

bv  a  particular  furrow  (or  chnnnel),  ^lii^'^  J'^^o  „recedin-,  traverses  the  bottom  ol 
mU  the  other,  placed  ^^-^,^2x^^<^  Tn^rJation  between  the  paunch 
the  cul-de-sac  from  before  t°  ^f^^  J^^^' ^'L^ J^^^^  below  and  on  the  sides  by  a 

iar  junction  of  the  parietes  of  the  rumen  wrth 

"^I^IZ:^^^  the  hollow  organs  in  the  abdomen,  the  rumen  has  three  tunxes: 

the  potnt  vMch  touches  the  subkunbar  jf^^^^    -^m  the  extremfties.  This 

as  the  bottom  of  the  notches  which  f  l'^  ^U^^^  be  Horse,  to  a  va.t  dupUcature- 
membrane  gives  origin  Id^e  that  °f  ""j^^^ijl somewhat  diiiicult  to  observe 
The  great  omentum.    The  '^f'^^f  the  gastric  mass,  is  readily  seen 

in  Ihe  Ok  in  consequence  of  the  enoiinous      g  »       the  faces  of  the  l  aunch  and  the 

the  gnat  mesentery.    _  „  internal  columns  of  the  viscus.  Its 

The  muscular  coat     ^^ry  thick  and  foims^^^^^^^^^  offers  not hin 

fibres  are  disposed  in  several  I'^yf  '^T  'Xre  the  serous  tunic  passes  from  on. 

On  the  other  face,  opposite  t^e    '^^^^^^^^ei  of  nucleated  connective  tissue,  covered  by 
These  i.anilliB  are  constituted  by  a  lajei  ul  extremities  minute 

epitM  m  Ilie  former,  in  the  P-'^^|P^!XC'sSon^^^^^  ^'^^^''''^ 

of  the  same  name  described  on  the  tongue^^  remarkable  for  its  strcngjh 

epithelium  on\.einuc^^^^^  tesselated  epithelium,  and 

and  cohesiveness.    I  belong   ^   he  ^^t^oO^^^  ,1,,  j^terpapi  lary  spaces 
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(^xfolintod  patches  0:1  the  suifacoof  tliis  layer.  This  is  a  sufficient  indication  of  tlip 
activity  of  tlio  secretion  of  th.^  epithelium,  and  the  rajiidity  of  its  renovation 

Rkticilum  (Honeycomb)  (t'igs.  ]i)2,  m).~Sitiuii:on-l<win—IMationl—'m^  t'le 
smallest  compartment,  is  elongated  from  one  side  to  the  otiier,  slightly  curved  on  itself 
and  placed  tian,-,versely  between  the  posteri.ir  face  of  tki;  diaphragm,  in  one  direction' 
and  the  anterior  extremity  of  tlic  left  sai  of  tlie  ranien  in  tiie  other ;  the  latter  only 
appearing,  externally,  to  be  a  prohmgation,  or  a  diverticuhim  of  the  rumen. 

It  has  two  faces  two  curvatures,  and  two  exlremities.  The  anterior  face  adheres  to 
the  phrenic  centre  of  the  diaphragm  by  cellular  tissue.  The  posterior  face  lies  a-aiiist 
the  anterior  extn  naty  of  the  rumen.  The  grent  inferior  or  coruwx  curvature  occupies 
ttie  suprast.rnd  region  The  lesser,  sai}er;or,  or  concave  curvature  partly  responds  to 
the  lesser  curvature  of  the  omnsum.  Tlie  left  extremity  is  only  separated  from  the  rumen 
by  a  fissure,  .yhich  lodges  the  interior  artery  of  the  reticulum.  Tlie  right  extremity  forms 
a  globular  cul-de-sac,  m  relation  with  the  base  of  the  abomaium  J  ° 

Interior  (Fig  miy-The  internal  surface  of  the  reticulum  is  divided  by  rid-es  of 
the  mucous  membrane  into  polyhedral  cells,  which,  in  their  regular  arrangement"  look 
like  a  honeycouib;  t  ,cy  are  widest  and  deepest  iu  the  cul-de-sac.  and  become  gradna  ly 
s  na'ler  lu  approachi,,^  the  superior  curvature.    The  interior  of  these  cells  if 
nto  smaller  spaces,  included  one  w.thiu  the  other,  by  secondary  andsuccessivelyV™^ 

fnfl  fi  ^'"r'^f  '-'^'^'-^         "'^  ^''''^  a  series  of  conical  prolou.^- 

tioDs  with  a  roug  .  hu-dsumunt;  while  tlioir  faces  are  studded  witli  minute  bluKr 

f  '''"'"^'''y  f°''*'^  P^-olougations.  S  those  on 

tZ  ""'^  developed  than  on  the  chief  septa.    Lastly,  tVom  the 

bottom  o  the  cells  spri.g  up  a  crowd  of  long,  conical,  and  very  pointed  pai.H I iB  ^senv 
blmg  stalagmites  m  theu'  arrangement.  P^ipn'*,  lesem- 

„./ii°"?^^%''°'''.*?*^''l*''f  fo'-eign  bodies  so  frequently  swallowed  by  Euminants  are 

(Esophageal  Gkoove  fFio-  ioq\    Tiiic  •  ■,  , 

continue  the  oesophagus  to  Ihe  ffteTi^^^^  of  "^T^  it  appears  to 

curvature  of  the  reticuhim  ftC  the  ca^^^^^  '^^^^'^^  °^  the  lesser 

in  the  rumen,  it  belongs  to  the  rtxuWfnv  1'''^  the  omasum  ;  commencing 

from  six  to  eight  inches  y]en^  h  t  r£^  r.ma  nder  of  its  extent.  Measuring 
and  from  left  I0  right,  between  two  2 vlh^^^  1  ■'i'""*"'^  ^^'^^  downwards, 

bordertotliesuperior^alloTtheStLZr  %  'l^''^^.^''^  A-^ed  by  their  adherent 
margins,  whi,..h  look  <iowow  r d  a'l  1  to  the  k^t  aVTJ ^^'^''^^^'^^  at  their  free 
m  imdibulum,  they  are  thin  a  kHu  %  lightly  clev^  J  b^HI'^  I*  casophageal 
s<ilient  on  arriving  near  the  orifice  of  fhp%frv,J  ^'^^^V^^;  ^ut  they  become  thick  and 
tbey  naither  n^eetlior  become'S^ute'wThTa^   ^tt?  ""^ 

on  tli!;'f,~.rrt ?:^^:nS,'l:f  ^^^V^  '=-™g-^'^<l  -^wardly  and 

esophageal  mucons  memLiane  i  f  be  n°  s^^^^^^^^  -.h-'acters  o^f  the 

the  oriflne  of  the  omasum  it  has  some  ?ar|e  cSc  J  paSll-c^^      ''''^  longitudinally  ;  near 

&^iv&a;s;^;^^^^^ 

dant  towards  the  free  border ;  these  f  sc  f  S  ,  "  i  fasciculi,  particularly  ab,n> 

stomach  towards  tlie  extremiiies  c^"  5    cS  P-.P^"  Abrel  of  the 

in  forming  loops  around  the  orifices  which  con;        '^te  bv  ;        '  "i""  the  other 

MA.v-PUES,MA^..,2•^iri'Mi^v,f.^;r''Fig.  192).-I,.  the 
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Ox,  this  oompartniout  is  larger  tlinii  the  reticulum,  but  in  tlio  Sheep  ami  Goni  it 
smaller. 

Situation— Form— Itdaliong.—^it\\a.teA.  above  the  cul-de-sac  of  the  reticulum  and  the 
nntorior  extremity  of  the  right  sac  ol'the  rumen,  liiis  compartment,  when  (ilBteiulwl,  has  an 
oval  form,  is  slightly  curved  in  an  ojjposite  direction  to  the  honeycomb  division,  and 
depressed  from  before  to  behind.  It  has,  tlicroforo,  an  anterior  face,  applied  against  tlie 
diai)hragin,  to  whicli  it  is  somolinies  atlachod  by  connLCtive  tissue  ;  a  poderior  face  lying 
towards  the  paunch  :  a  great  curvature,  turned  upwards,  and  fixed  in  the  posterior  fissure 
of  the  liver  by  an  oniciital  fricnum  whicli  is  continued  on  the  lesser  curvature  of  the 
abomasum  and  duodenum ;  a  leaser  curvature,  wiiich  looks  downwards  and  responds  to 
the  reticulum ;  a  left  extremity,  exhibiting  the  neck,  wliich  corresponds  to  the  orifice  of 
communication  between  the  reticulum  and  many-plies ;  a  right  extremity,  contiimous 
with  the  base  of  the  abomasum,  I'rom  which  it  is  separated  by  a  constriction  analogous  to 
that  of  the  anterior  extremity,  but  much  less  marked. 

Interior.— ThU  compartment  shows  in  its  interior  the  two  apertures  placed  at  its  extre- 
mities. The  right  orifice,  opening  into  tlie  abomasum,  is  much  wider  tlian  the  left,  wliich 

Fig.  19.1. 
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SECTION  OF  THE  WALL  OF  THE  OMASUM  OF  THE  SHEEP  :  FROM  THE  GEEAT  CURVATCRE, 
SHOWING  THE  ORIGIN  OF  THE  LEAVES. 

P  Peritoneum;  M,  The  two  muscular  layers;  e,  Epithelium;  1,  1,  Principal  leaves 
'at  their  origin;  2,  Secondary  leaf;  3,  3,  Leaves  of  the  third  order;  4,  Denticu- 
lated lamina;  5,  5,  Two  planes  of  muscular  fibres  ascendin.5  into  the  principal 
leaves,  some  issuing  from  the  muscular  layer  of  the  organ. 

communicates  with  the  reticulum.  The  cavity  which  these  orifices  bring  into  communica- 
tion with  the  adioining  compartments,  offers  one  of  the  most  curious  arrangements  met  with 
in  the  viscera ;  it  being  filled  by  unequally-developed  leaves  of  niucous  membrane,  wliicl. 
follow  the  length  of  the  cavity.  These  lamina;  have  an  adherent  border  attached  either 
to  the  great  cm-vature  or  to  the  faces  of  the  organ,  and  a  fi-ee  ^""f  f  .f^X*!^^ 

towards  the  lesser  curvature.  They  eommeuee  at  the  side  of  the  orifice  of  the  reticul  in. 
by  denticulated  ridges,  between  which  are  furrows,  and  which  arc  prolonged  froni  flu- 
base  of  the  leaves  to 'the  entrance  of  the  abomasum  At  the  latter  aperture  thej 
disappear  altogether,  after  rapidly  diminishing  in  height.  Their  faces  are  studded  by  a 
multitude  of  very  hard  mamillary  papillfe,  resembling  grams  of  millet,  which  are  more 
rvelop  d  and  conical  on  some  of  the  leaves  than  others.  All  these  lamellar  prolonga  ions 
are  far  from  beiii-  of  the  same  extent ;  twelve  to  fifteen  are  so  wide  tliat  th.  ir  free  border 
nearly  reSes  the  lesser  curvature  of  the  viscus,  and  between  these  principal  leaves^ 
others  which  thcmgh  regularly  enough  arranged,  arc  more  or  le^s  narrower.  At  first 
^lerTis  remarked  a^secn^dary  leaf,  half  the  width  of  the  chief  ones  be  ween  which  t  is 
laced  th"n.  on  each  of  its  sides,  another,  one-half  narrower ;  and,  lastly,  at  tl.o  ba»e  of 
thesr  two  denticulated  lamina  more  or  less  salient.  In  a  general  way,  the  lanmi«  VNhich 
are  hiserted  in  o  the  great  curvature  are  the  longest  and  widest :  and  those  at  ach^J^ 
the  K  of  the  viscus  become  shorter  and  narrower  as  they  draw  u«irer  the  le^^r 
curvature  The  space  comprised  between  these  prolongations  is  "l^^ays  filled  b>  o 
at  tenia  ed  alimentary  matter.s,  which  are  usually  inipregnat..d  by  a  very  simiU  quantit> 
of  flu  d  but  are  al.«o  often  .Irv,  and  sometime.,  even  i.„rdened  into  compact  flakes. 


THE  STOMACH. 


Stritcture. — Tlie  nerous  In/er  is  a  deiiendoiiey  of  tlie  peritoiicuin,  and  offers  nothing 
particular;  it  does  not  coraph'tely  cover  the  anterior  face. 
The  muscuhir  tunie  is  much  fasciculated,  and  thin. 

The  mucoua  membrane  is  remarkable  for  the  tliickness  of  its  stratified  pavement 
epithelium ;  all  the  leaves  are  formed  by  two  layers  of  tin's  membrane,  laid  one  against  tlie 
other;  and  as  their  structure  is  intciesting,  we  will  notice  it. 

The  principal  leaves  are  composed  of  this  dupliciituro  of  mucous  membrane,  and  two 
layers  of  muscular  fdircs  between  ;  these  layers  are  opposite  each  other  at  the  commence- 
ment of  the  leaf,  and  separated  by  a  tr(insver.se  vessel;  in  the  remninder  of  their  extent 
they  arc  kept  apart  by  tlie  vessels  that  pass  towards  the  border  of  the  leaf.  Their  fibres 
are  detached  from  the  surface  of  the  mnsculiir  tunic  and,  at  certain  points,  from  its  deep 
layer.  In  the  smaller  leaves  there  appears  to  be  only  one  layer  of  muscular  fibres ;  on 
all  the  leaves  are  various-sized  papillaj,  the  smallest  of  which  are  like  a  grain  of  millet. 


Fig.  lO.").  Fig.  196. 


SECTION-  OF  A  LEAF  OF  THE  OMASUM.  LONGITUDINAL   SECTION   OP    A   LARGE  TA- 

1,  1,  INIuscular  pianos;  c,  vessel ;  2,  Epithe-  pilla    from    the    OMASUM,  suowtxg 

Hum;   3,  3,  Small-sizetl  papillce,  round  NERVE-CELLS  IN  ITS  interior. 
and  hard. 


and  have  for  base  a  mass  of  condensed  connective  tissue,  whose  superficial  fibres  form  a. 
kmd  of  shell  (Fig.  195) ;  the  lai  gest  are  club-shaped.  They  receive  blood-vessels,  and 
we  have  found  in  the  connective  tissue,  elements  with  as'^mewhat  irregular  outline  pro- 
vided with  nuclei,  which  we  contidered  to  be  nerve-cells  (Fi."-.  19(j  ) 

Abomasum  (Reld  or  Eennet.  Figs.  192,  \Q^).—SitHaVon—F()rm—T}elatimis.-~The 
abomasum  stands  next  to  the  rumen  for  capacity.  It  is  a  pyriform  reservoir,  curved  on 
Itself  elongated  from  before  to  behind,  and  situated  behind  the  omasum,  above  the  rio-ht 
sacof  Uie  rumen  On  the  right  it  touches  the  diaphrai-m  and  the  hypochondriac ;V 
the  left  it  IS  related  to  the  rumen.  The  greater  curvature,  turned  downwards,  receives 
the  insertion  of  the  great  omentum.  The  lesser  curvature,  inclined  upwards  gives 
attachment  to  the  serous  band  already  noticed  when  speaking  of  the  great  curvature  of 
the  omasum.  Its  6«.se  is  in  contact  with  the  cul-de-sac  of  the  reticulum,  and  is  separated 
from  the  omasum  by  the  constriction  in  tlie  form  of  a  tliiek  neck,  whicli  corresponds  t^ 
the  communicating  orifice  o  the  two  stomach-.  Its  point,  directed  upwards  and  back- 
wards, IS  continued  by  the  duodenum.  i-wuiuH  .nui  u.ick 

7«fer/or.-This  being  the  true  stomach  of  Euminants,  the  mucous  membrane  linin- 
Its  interior  acquires  all  the  charncters  which  distingui.;h  that  of  the  stomach  of  the 
Carnivoi-a,  or  tha  of  the  rig  it  sac  of  the  Horse's  stomach.  It  is  soft,  snon^rsn  oo  h  to 
the  touch,  vascular,  red-coloured,  covered  by  a  thin  epithelium,  ^nd  proVS^ 
numerous  glands  for  the  secret  on  of  the  eastric  iuiee  Thinnov  li, ^^l'^ 
animal,  this  tenuity  is  compensated  for  ^^r^^:.rir^J^^ 

s    1  fiirther  increased  by  numerous  lamellar  folds.    These  lattxT  are  analo^ourin  con- 

circumscribed,  as  in  the  other  anunals,  by  a  muscular  rin-  P.Vloi"s,  which  is 

blructure.—  rh^  serous  membrane     continuous  with  tlie  omenta  which  nbnf  n,. 

L^reat  and  lessor  curvatures  of  the  visens.    The  muscnhir  lamri^ofn  l  L^^  ^^  • 

in  the  oma.sum.    The  internal  tunic  has  already  bmi  noticed  thickness 
Functions  of  the  Stomach  tn  Kuminants.— We  cannot"nrefpnrl        •  , 

.  ..nplete  history  of  the  phenomena  of  rumination  but  mm    o.w/  „         ,    g>ve  here  a 

n,  a  few  words  what  are*  the  principal  ^^^l^^'j^S^^^!;'''' 
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The  rinntm  is  a  mo.  wliere  tlic  iiliiiinnt  tnlccn  durinpf  ficdinpf-tiiiio  in  l^ept  in  reserve, 
and  whonco  it  is  n;;aiii  carried  into  the  iiioiitli  during  ruminiition,  after  liaving  been 
more  or  less  softened. 

The  reUcnlum  ]3ai  ticipntns  In  the  functions  of  tlie  nimen,  to  which  it  is  only  a  kind 
of  diverticulum.  But  it  is  particularly  with  regard  to  litiuids  that  it  play.s  the  part  of  a 
reservoir ;  the  solid  substances  contained  in  it  being  always  diluted  by  a  large  qnanlity 
of  water. 

The  cesopJiageal  groove  carries  into  tlie  omasum  tiie  substances  swallowed  a  secon  1 
time  after  rumination,  or  even  those  which  the  animal  ingests  in  very  small  quantity  for 
the  first  time. 

The  omasum  completes  the  triturat'on  and  attenuation  of  the  food,  by  pressing  it 
between  its  leaves. 

Tiic  aloniasuiti.  acts  as  a  true  stomach  charged  with  the  secretion  of  the  gastric  juice  ; 
in  this  reservoir  occur  the  essential  phenomena  of  gastric  digestion. 


COMPARISON  OF  THE  STOMACH  OP  MAN  WITH  THAT  OF  ANIMALS. 

In  its  form,  the  stomach  of  Man  inuch  resembles  that  of  the  Carnivora. 

The  insertion  of  the  oesophagus,  however,  do(  s  not  ofler  so  large  an  infundibuluni. 
The  organ  is  situated  in  the  left  hy|iochondriac,  and  is  nearly  liori/.ontal. 

Everywhere  the  mucous  membrane  is  red  and  glanduLir;  ti.e  mu.-icular  fibres  are 
disposed"  in  three  planes,  as  in  Soliptdd;  but  the  supeificial  and  deep  are  particularly 
directed  towards  the  left  sac. 


THE  INTESTINES.      (Fig3.  204,  205,  206.) 

The  alimentary  canal  is  continiied  from  the  stomach,  in  the  abdominal 
cavity,  by  a  long  tube  doubled  on  itself  a  great  number  of  times,  and  which 
terminates  at  the  posterior  opening  of  the  digestive  apparatus.  This  tube  is 
the  intestine.  Narrow  and  uniform  in  diameter  in  its  anterior  portion,  which 
is  named  the  small  intestine,  it  is  irregularly  dilated  and  sacculated  in  its 
posterior  part,  the  large  intestine.  These  two  portions,  so  markedly  defined 
in  all  the  domesticated  mammals,  are  but  imperfetitly  distinguished  from  one 
another  with  regard  to  the  digestive  phenomena  occurring  in  their  interior. 
We  will  study  them  in  all  the  animals  which  interest  us,  and  conclude  by  a 
general  and  comparative  examination  of  the  entire  abdominal  portion  of  the 
digestive  canal. 

Preparat  on.— The  study  of  the  intestines  does  not  demand,  properly  speaking,  any 
special  preparation;  it  being  sufficient  to  incise  the  inferior  wall  of  the  abdomen  to 
expose  these  vis  era.  As  thch  mass,  however,  is  heavy  and  unmanageable  it  is 
advisable  to  expel  their  content-!  in  a  manner  similar  to  that  recommended  for  the 
preparation  of  the  stomach ;  a  puncture  at  the  point  of  the  ciTJcum  allows  the  escape  of 
the  substances  accumulated  in  that  reservoir- those  which  fill  tlie  large  colon  may  l-e 
removed  by  an  mcisiou  made  towards  the  pelvic  cut  vature,  and  those  m  the  tloatmg  colon 
by  tlie  rectum.  The  small  intestine  may  be  evacuated  by  thi-ee  or  four  openings  a' 
about  equal  distances  in  the  length  of  the  viscus.  Having  done  this,  intiato  the 
intestines  to  somewhat  of  thch  natural  volume;  th  s  preparation  then  perm  ts  tlie 
general  arrangement  of  the  intestinal  nia-s  in  the  interior  of  the  abdomen  tQ  be  easily 

iriould  be  well  to  remove  the  entire  mass  altogether  from  the  body  and  lay  it  out  on 
a  table,  so  as  to  isolate  the  various  parts,  study  them  in  succession,  and  note  their  form. 

1.  The  Srnall  Intestine.    (Figs.  204,  205,  206.) 

Lennth -Diameter. —The  small  intestine  is  a  long  tube  which,  in  a  Horse 
of  ordinary  height,  may  average  about  24  yards  in  length  and  from 
1  to  13  inches  in  diameter.  This  diameter  is  susceptible  of  variation, 
according  to  the  state  of  contraction  of  tlie  muscular  tunic  of  the  yiscus. 

Forrn.— This  tube  is  cylindrical,  doubled  on  itself,  an.l  pre.^onts  two  cur- 
vatures :  one  convex,  perfectly  free;  the  other  rowmre,  called  the  small 
curvature,  which  serves  as  a  poiiit  of  insertion  to  the  mesentery  that  sustiun.. 
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the  or^m.  Eemoved  from  the  abdominal  cavity,  freed  from  the  serous  folds 
whicli°susijcnd  it,  and  distended  by  air  or  water,  tliis  disposition  of  tbo 
small  intestine  naturally  causes  it  to  twist  in  a  spiral  manner. 

Course  and  Belations. — The  small  intestine  commences  at  the  rigbt  cul- 
de-sac  of  tlie  stomacb,  from  ^v•bicll  it  is  separated  by  tlio  pyloric  constriction. 
At  its  origin  it  presents  a  dilatation  wbicb,  in  form,  closely  simulates  a  small 
stomacb,  wliose  curvatures  are  tbe  inverse  of  those  of  the  proper  stomach. 
Placed  at  the  posterior  face  of  the  liver,  this  expansion,  or  bead,  of  tbe  small 
intestine  begins  tbe  narrower  portion,  which  at  first  is  directed  forward, 
then  bends  suddenly  backward  :  thus  forming  a  loop  investing  tbe  base  of 
tbe  caecum  on  tbe  rigbt  side ;  then  it  is  carried  to  tbe  left  in  crossing,  trans- 
versely, tbe  sublumbar  region,  behind  tbe  great  mesenteric  artery;  here  it  is 
joined  to  the  origin  of  the  floating  colon  by  a  very  short  serous  frsenum.  It 
then  reaches  the  left  flank,  where  it  is  lodged,  and  where  it  forms  numerous 
folds  that  are  freely  suspended  in  tbe  abdominal  cavity  among  the  convolu- 
tions of  tbe  small  colon.  Tbe  terminal  portion  of  tbis  conduit,  which  is 
easily  recognised  by  tbe  greater  thickness  of  its  walls  and  its  smaller 
diameter,  disengages  itself  from  these  convolutions  to  return  to  the  rigbt, 
and  opens  into  the  concavity  of  the  caecum,  below,  and  a  little  to  tbe  inside 
of,  the  point  where  tbe  large  colon  has  its  commencement. 

In  tbe  language  of  the  schools,  tbis  terminal  portion  is  named  the  ileum 
(eiXeiv,  to  hoist) ;  tbe  part  which  is  suspended  in  tbe  left  flank,  and  which 
forms  the  principal  mass  of  tbe  intestine,  is  designated  the  jejunum  (jejunus, 
empty) ;  and  the  curvature  formed  by  this  viscera  at  its  origin,  from  tbe 
pylorus  to  tbe  great  mesenteric  artery,  is  termed  tbe  duodenum  (twelve 
fingers'  breadth). 

This  classical  division  is,,  however,  altogether  arbitrary,  and  scarcely 
deserves  to  be  retained,  It  would  be  better  to  divide  tbe  intestine  into  a 
jixed  or  duodenal,  and  a  free  or  floating  portion. 

Mode  of  attachment. — The  small  intestine  is  maintained  in  its  position, 
at  its  extremities,  by  tbe  stomacb  and  tbe  caecum.  But  its  principal  means 
of  fixation  consists  in  a  vast  peritoneal  fold,  which,  from  its  use,  is  named 
the  mesentery  (jxia-ov,  evrepov). 

Tbis  serous  layer  presents  a  very  narrow  anterior  part  which  sustains 
tbe  duodenum,  and  fixes  it  in  such  a  manner  as  to  prevent  its  experiencing 
any  considerable  displacement.  Continuous,  in  front,  with  the  gastro-bepatic 
omentum,  this  portion  of  the  mesentery  is  successively  detached  from  tbe 
base  of  tbe  liver,  the  inferior  aspect  of  the  right  kidney,  or  even  from  the 
external  contour  of  the  base  of  tbe  caecum,  and,  lastly,  from  the  sublumbar 
region,  to  be  soon  confounded  with  the  principal  mesentery.  This  becomes 
wider  as  it  approaches  tbe  caecal  extremity,  and  arises,  as  from  a  centre,  from 
the  outline  of  the  great  mesenteric  artery,  to  spread  in  every  direction,  and 
IS  mserted  into  tbe  small  curvature  of  tbe  floating  portion  of  tbe  viscus. 
The  gi-eat  length  of  this  insertion  causes  it  to  become  extended  in  a  spiral 
or  screw-like  manner,  around  its  point  of  origin.  It  may  be  remai-ked  that 
the  terminal  extremity  of  tbe  intestine  is  retained  between  tbe  two  serous 
layers  of  the  mesentery,  to  a  certain  distance  from  its  free  border.  Tbis 
peritoneal  fold  consequently  forms  at  tbis  point,  at  the  side  opposite  to 
Its  insertion  into  tbe  intestinal  tube,  a  particular  frtBrnim,  which  is  observed 
to  be  carried  to  tbe  anterior  face  of  tbe  crecum. 

_  Interior^The  interior  of  tbo  cylindrical  tube  formed  by  tbe  small 
intestine  ofi-ers  longitudinal  folds,  which  are  eflaced  by  distention,  except 
towards  the  origm  of  tbe  duodenal  portion.    Those  mot  with  in  this  situation 
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possess  all  the  characters  of  the  valvulee  conniventes  (valves  of  KerJrrmg)  oi 
Mau ;  they  resist  the  effects  of  traction  exorcised  ou  the  intestinal  menibraneK, 
and  are  formed  by  two  mncons  layers  laid  together,  with  a  plentiful  supply 
of  connective  tissue  between  them. 

The  internal  surface  of  the  small  intestine  also  offers  for  study  a  mul- 
titude of  villosities  and  glandnlar  orifices,  or  follicles,  which  will  be  noticed 
.hereafter.  It  communicates  with  the  inner  surface  of  the  stomach  by  the 
pyloric  orifice,  and  with  that  of  the  cajcum  by  moans  of  an  opening  which 
projects  into  the  interior  of  that  reservoir,  like  a  tap  into  a  ban-el.  This 
projection,  which  is  not  very  marked,  is  formed  by  a  circular  mucous  fold, 
strengthened  externally  by  muscular  fibres,  and  is  named  the  ilio-coecal 
valve  or  valviila  BauMni.  Two  additional  orifices  open  on  the  surface  of  the 
small  intestine  in  its  duodenal  portion,  from  5  to  8  inches  from  the  pylorus : 
one  is  the  orifice  common  to  the  biliary  and  principal  pancreatic  duct,  the 
other  that  of  the  accessory  pancreatic  duct. 

Structure. — The  wall  of  the  small  intestine,  like  that  of  the  other 
hollow  viscera  in  the  abdominal  cavity,  is  composed  of  three  tunics : 

1.  Serous  membrane. — ^This  envelopes  the  organ  everywhere,  except  at  its 
small  curvature,  which  receives  the  insertion  of  the  mesentery. 

2.  Muscular  coat. — Covered  internally  by  a  layer  of  condensed  connective 
tissue  (which  is  sometimes  designated  as  a  fourth  tunic)  this  middle  mem- 
brane has  two  planes  of  fibres :  one,  superficial,  is  formed  of  longitudinal 
fibres  uniformly  spread  over  the  whole  surface  of  the  viscus  ;  the  other, 
deep-seated,  is  composed  of  circular  fibres,  which  are  a  continuation  of  those 
of  the  pyloric  ring. 

3.  Mucous  membrane. — This  tunic,  extremely  interesting  to  study,  is  soft, 
spongy,  highly  vascular,  very  delicate,  and  of  a  reddish-yellow  colour.  Its 
external  face  is  loosely  adherent  to  the  muscular  layer,  and  its  free 
aspect  exhibits  the  villi,  and  the  glandular  or  follicular  orifices  already 
noticed. 

It  comj3rises,  in  its  structure,  an  epithelial  covering,  and  a  mucous 
derm  or  corium. 

The  epithelial  layer  is  formed  by  a  single  row  of  cylindrical  (or  columnar) 
cells,  implanted,  by  their  summit,  on  the  surface  of  the  derm,  and  lining  the 
interior  of  the  orifices  which  open  on  the  inner  face  of  the  membrane.  The 
base  of  these  cells  has  an  amorphous  cushion,  which,  when  they  are  all 
united,  appears  like  a  thin  layer  spread  on  the  inner  sm-face  of  the 
intestine. 

The  mucous  derm  is  thick  and  loose  in  its  deeper  portion,  and  is  con- 
stituted by  fasciculi  of  connective  tissue  mixed  with  elastic  fibres,  and 
lymphoid  elements.  On  its  free  surface  it  exhibits  villosities  and  depressions, 
which  correspond  to  the  glands.  It  has  a  muscular  layer,  whose  unstriped 
fibres  are  arranged  in  a  similar  manner  to  those  of  the  muscular  coat  of  the 
intestine.  Lastly,  it  contains  follicles,  and  vascular  and  nervoi;s  reticulations. 
\\'e  will  study  each  of  these. 

The  villi  are  the  foliated  or  conical  appendages  which  arc  foiuid  to  be 
most  developed  in  the  shortest  j^ortious  of  the  intestine.  In  Birds  and  the 
Carnivora  tliey  attain  their  maximum  length ;  while  in  Ruminants  they 
are  in  a  rudimentary  state,  tliough,  whatever  may  be  their  dimensions, 
they  are  always  visible  to  the  naked  eye.  Their  number  is  considerable, 
and  they  have  been  justly  compared  to  the  pile  of  velvet.  In  structure,  they 
are  formed  of  a  small  sjiongy  mass  of  embryonic  connective  tissue,  in  the 
centre  of  which  are  one  or  more  lymphatic  (or  lacteal)  vessels,  with  a 
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niiigniliccnt  network  of  peripheral  oapillaiy  blood-vessels;  the  whole  being 
iii(!l()so(l  in  !i  complete  epithelial  sheath. 


Fig.  197. 


Fig.  198. 


A.  VILLUS  OF  MAIf,  SHOWING  THE  BLOOD-VESSELS  AND  LACTBALS.— B.  VILLUS 

OF  A  SHEEP. 

The  orifices  opening  on  the  intestinal  mucous  membrane  belong  either  to 
Brunner's  {duodenal)  glands,  or  to  those  of  Lieberkiihn  {simple  follicles). 

Brunner's  glands  form  a  continuous 
layer  beneath  the  duodenal  mucous  mem- 
brane. In  their  organisation,  these  small 
gi-anular  bodies  are  exactly  like  the  acini 
of  the  salivary  glands ;  each  acini  pos- 
sesses an  extremely  short  excretory  duct, 
that  passes  through  the  mucous  mem- 
brane. (These  racemose  glands  secrete 
a  clear  alkaline  mucus,  which  contains 
no  formed  elements,  such  as  cells  or 
nuclei.) 

The  glands  (or  crijptse  mucosse)  of 
Lieberlcuhn  or  Galeati  are  placed  in  the 
substance  of  the  mucous  membrane,  and 
are  distingnislied  by  their  microscopical 
dimensions,  their  coMsidorable  numbei-, 
and  their  tubular  form,  which  has  caused 
I  each  of  them  to  be  compared  to  the  finger 
of  a  glove;  they  are  implanted  perpon-  o'"  "^-i: 


Ol-  lilU'NXl.n's  GLANDS. 
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cliciilarly  in  tlio  iriTicons  membrane,  and  open  on  its  free  surface.  They 
are  fouiul  tlirougliout  the  whole  extent  of  the  intestine,  and  are  lined  with 
columnar  epitlielium. 

The  solitary  glands  [cjlanclulce  solUariee,  or  lenticular  glands)  are  round, 
salient  bodies,  visible  to  the  naked  eye.  They  are  somewhat  rare  in  the 
small  intestine,  but  are  more  abuudiint  at  the  posterior  portion  of  the  large 
intestine.  They  are  formed  by  a  mass  of  lymphoid  elements  enveloped  by 
some  condensed  fasciculi  of  connective  tissue.  Above  them  the  mucous 
membrane  is  slightly  umbilicated,  and  is  destitute  of  villi  and  tubular  glands, 
though  these  are  arranged  in  a  circle  around  the  follicles,  to  form  the 
coronce  tuhulorum.  (The  solitary  glands  usually  contain  a  cream-like 
secretion,  which  covers  the  villi  on  their  free  surface.) 


Fig.  199. 


PERPJiNDICDLAK  SECTION  TUROUGIl  ONE  OV  PEYER'S  PATCHES  IN   THE  LOWER  PART 

OF  THE  ILEUM  OF  THE  SHEEP. 
17,  a,  Lactenl  vessels  in  the  villi ;  b,  h,  Superficial  layer  of  the  lacteal  vessels  (rde 
anfjustum) ;  c,  c,  Deeii  layer  of  the  lacteals  (rete  amphtin) ;  d,  d,  Eflerent  vessels 
provided  with  valves;  c,  Lieberkiihn's  glands;  /,  Peyer's  glands;  g,  Circular 
muscular  layer  of  the  wall  of  intestine  ;  h,  Longitudinal  layer ;  i,  Peritoneal  layer. 


The  aggregated  follicles  (glandulce  ajminatos)  are  nothing  more  than 
solitary  glands  collected  together  in  a  limited  space,  where  they  constitute 
what  are  known  as  the  glands  of  Peyer  or  of  Pccldin,  or  the  honeycmib 
glands.  Absent  in  the  duodenum,  and  even  at  the  commencement  of  the 
jejunum,  these  glands,  about  a  hundred  in  number,  are  very  irregularly 
placed  on  tlie  internal  surface  of  the  intestine  at  its  great  curvature,  on  the 
side  opposite  to  the  mesentery.    Their  form  is  oval  or  circular,  and  tlie 
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smallest  scarcely  measure  more  than  some  few  hnuclrcdtlis  of  an  inch  square  ; 
while  the  diameter  of  the  largest  increases  to  inch. 

(Each  of  these  patches  is  composed  of  a  group  of  small,  round,  whitish 
Tesicles,  covered  with  mucous  membrane;   these  vesicles  consist  of  a 


Fis:.  200. 
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PERPENDICULAR  SECTION  THROUGH  THE  INTESTINAL  WALL  TO  SHOW  A  SOLITARY  FOLLICLE. 

a,  Lieberkiihnian  glands;  h.  Solitary  follicle ;  c,  Lacteal  vessels  sui-rouncling,  but 
not  penetrating,  the  follicles ;  d,  Large  efferent  vessels,  provided  with  valves. 

moderately -thick  external  capsule,  having  no  excretory  canal,  and  containing 
a  similar  secretion  to  that  in  the  solitary  follicles.  They  are  surrounded 
by  a  zone  or  band  of  simple  follicles,  and  the 
spaces  between  them  are  covered  with  villi.  The 
vesicles  are  usually  closed  ;  though  it  is  supposed 
they  open  at  intervals  to  discharge  their  secretion. 
The  mucous  and  submucous  coats  of  the  intestine 
are  intimately  adherent  and  highly  vascular,  oppo- 
site the  Peyerian  glands.) 

4.  Vessels  and  nerves. — The  small  intestine 
receives  its  arteries  almost  exclusively  from  the 
great  mesenteric  artery.  One,  which  goes  to  the 
duodenum,  comes  from  the  coeliac  trunk.  These 
arteries  form  a  submucous  network,  from  which 
branches  pass  inwards  and  outwards,  the  first  to 
the  muscular  and  serous  tunics,  the  second  to  the 
glands  and  the  villi.  A  tubular  network  sur- 
rounds each  Lieberkiihnian  gland,  and  is  observed 

in  each  villus  ;  while  a  spherical  reticulation  sur-  , . 

rounds  each  solitary  follicle,  loops  being  given  off  '^'illt  op  intestine,  with 
which  penetrate  nearly  to  the   centre  of  the     ^'"kir  capillarv  plexus 

follicle.  INJECTKD. 

The  veins  have  the  same  arrangement,  and  finally  cuter  the  vena  porta). 
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Tho  lympJicUics  constitute  tliroo  Hiiperposod  notworks  in  tlie  mucous 
membrane.    The  lirst  is  situated  around  the  glandular  orifices  ;  it  receives 


Via.  202. 


HOIIIZONTAL  SECTION  THROUGU  THE  MIDDLK  PLANE  OF  THREE  PEYEKIAN  GLANDS, 
SHOWING  THE  DISTRIBUTION  OF  THE  BLOOD-VESSELS  IN  THEIR  INTERIOR. 


the  central  lacteal  from 
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DIAGRAMMATIC  REPRESENTA- 
TION OF  THE  ORIGIN  OF 
THE  LACTEALS  IN  A  VILLUS. 

e,  Central  lacteal ;  d,  Conncc- 
tive-ti:isuc  corpuscles  with 
coiinnunicating  branches ; 
c,  Ciliated  columnar  epithe- 
lial cells,  the  attached  ex- 
tremities of  which  are  di- 
rf^ctly  contiguous  with  the 
touiicctive  tissue  corpuscles. 


each  villus;  the  second  is  placed  between  the 
glandular  and  the  muscular  layer  of  the  mucous 
membrane  ;  finally,  the  third  exists  in  the  deep 
portion  of  the  membrane,  and  communicates  with 
the  meshes  encircling  the  closed  follicles.  ITie 
most  voluminous  emergent  vessels  pass  through 
the  wall  of  the  intestine  and  accompany  the  blood- 
vessels between  the  layers  of  the  mesentery,  enter- 
ing the  mesenteric  glands,  and  terminating  in  the 
reservoir  of  Pecquet  (recei^taculum  chyli). 

The  nerves  are  from  the  solar  plexus;  they 
form  a  submucous  reticulation  and  a  myenteric 
]}lexiis,  comprised  between  the  two  planes  of  the 
muscular  tunic. 

Microscopic  ganglia  arc  found  on  their  coiu-se. 

Development. — The  small  intestine  shows  it- 
self at  an  early  period  in  the  foetus,  and  during 
tlie  foetal  existence  of  Euminants  preserves  a  very 
remarkable  predominance  over  the  large  intestine  : 
a  predominance  equally  marked  in  the  vessels  it 
receives,  for,  in  a  foetus  of  five  months,  we  have 
found  the  collective  ai'teries  of  the  small  intes- 
tine equivalent  to  about  ten  times  the  volume  of 
those  of  the  cascuni  and  colon. 

Functions. — It  is  in  this  tube,  and  under  the 
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inflneuce  of  the  hepatic,  paucreatic,  and  intestinal  secretions,  that  are 
carried  on  those  molecular  transformations  which  properly  constitute  the 
digestive  function.  It  is  also  in  this  intestine  that  the  absorption  of  the 
nutritive  princii)les  and  fluids  commences,  and  in  which  the  villi  are  the 
essential  organs. 

2.  The  Large  Intestine. 

The  large  intestine  commences  by  a  vast  reservoir  in  the  form  of  a  cul- 
de-sac,  named  the  ccecum.  It  is  continued  by  the  colon,  whose  posterior 
extremity  is  succeeded  by  the  rectum.  It  is  separated  from  the  small 
intestine  by  the  ileo-ccecal  valve. 


A.  Ccecum.    (Figs.  204,  205,  206.) 

Situation — Direction. — This  is  a  very  wide  and  elongated  sac,  occupying 
the  right  hypochondriac,  where  it  affects  an  oblique  direction  downwards 
and  backwards. 

Dimensions — Capacity. — Its  length  is  ordinai'ily  a  little  over  tliree  feet, 
and  it  will  contain,  on  an  average,  about  7^^  gallons  of  fluid. 

Form — External  SM?/ace.— The  elongated  sac  formed  by  the  cascum  is 
conical  in  shape,  terminating  in  a  point  inferiorly,  and  bulging  and  curved 
like  a  crook  superiorly.  Externally,  it  exhibits  a  great  number  of  cii'cular 
furrows,  interrupted  by  longitudinal  muscular  bands,  four  of  which  are 
observed  in  the  middle  portion  of  the  organ  ;  they  disappear  towards  its 
extremities.  The  bottom  of  these  furrows  necessarily  corresjjonds  to  the 
internal  ridges,  and  these  can  be  made  to  disappear  by  destroying  the 
longitudinal  bands,  which  considerably  lengthens  the  caecum ;  thus  showing 
that  these  transverse  puckerings  are  due  to  the  presence  of  the  riband-like 
cords,  and  have  for  their  object  the  shortening  of  the  intestine  without 
diminishing  the  extent  of  its  surface. 

Belations. — To  study  its  relations,  the  CEecnm  is  divided  into  three 
regions  : 

1.  The  superior  extremity,  base,  arch,  or  still  better,  the  crooh,  presents 
in  the  concavity  of  its  curvature,  which  is  turned  forwards,  the  insertion  of 
the_  small  intestine  and  origin  of  the  colon.  Placed  in  the  sublumbar 
region,  it  responds,  superiorly,  to  the  right  kidney  and  to  the  pancreas, 
through  the  medium  of  an  abundant  supply  of  connective  tissue.  Outwardly' 
it  touches  the  parietes  of  the  right  flank,  and  is  encircled  by  the  duodenum! 
On  the  inner  side,  it  adheres  by  cellular  tissue  to  the  termination  of 
the  large  colon,  and  is  in  contact  with  the  convolutions  of  the  small 
intestine. 

or.J\  '''''^'^l\Vortion  (meso-ccecum)  is  in  contact,  inwardly,  witli  the  same 
convolutions  and  the  large  colon  ;  outwardly,  with  the  cartilages  of  the  false 
ribs,  whose  curvature  it  follows. 

.J^^^""  on  the  abdominal  pro- 

direction,  it  often  happens  that  it  is  displaced  from  tliis  situation.  ^ 
Mode  of  attachnent.~The  cnecum  is  fixed  to  the  sublumbar  region  and 
All  *f '"""fVf  y       the  large  colon  by  a  wide  adherent  ^surC 

All  around  this  surfaca  the  peritoneum,  which  constitutc-.s  the  serous 
covering  of  the  ca)cum,  is  gathered  into  folds,  and  in  passinc.  Ln  Z 
caecum  ta  the  ong.n  of  the  colon,  this  tunic  fol-ms  a  paiWxr  d  o  \  .u^^ 
narrow  h'xnnm  designated  the  meso-co'.eum. 
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Interior. — Yiowed  internally,  tlio  Cicciim  offers  for  study  the  valvuloi  or 
transverse  ridges  eorrcsponding  to  the  external  furrows.  We  liave  already 
seen  that  these  are  due  to  simple  circular  folds,  comprising  in  their  thick- 
ness the  three  tunics  of  the  organ,  and  that  they  are  susceptible  of  being 
effaced  by  distention,  to  re-appear  afterwards  in  varying  number  and  position  ; 
differing  widely,  in  this  respect,  from  the  valvules  conniveutes  of  the  small 
intestine. 

Two  orifices,  placed  one  above  the  other,  open  on  the  internal  surface  of 
the  caecum,  at  the  point  corresponding  to  the  concavity  of  the  crook.  The 


Fig.  204. 


GENERAL  VIEW  OF  THE  INTESTINES  OF  THE  HORSE;  SEEN"  FROM  THE  RIGHT  SIDE, 
■WITH  THE  PELVIC  CURVATURE  AND  A  PORTION  OF  THE  SMALL  INTESTINE 
CARRIED  BEYOND  THE  ABDOMINAL  CAVITY. 

a,  (Esophagus  ;  6,  Right  sac  of  the  stomach  ;  c.  Small  intestine,  showing  its  origin, 
or  duodenal  portion  encircling  the  base  of  the  caecum  ;  d,  Csecum  ;  c,  Origin  of 
the  large  colon ;  f,  First  portion  of  the  large  colon ;  g,  Suprasternal  flexure ;  h, 
Second  portion  of  the  large  colon  ;  i.  Pelvic  flexure  ;  j,  Third  portion  of  the  large 
colon;  k,  Diaphragmatic  flexure  ;  I,  Fourth  portion  of  the  large  colon;  w.  Ter- 
mination of  the  free  colon  ;  n,  Rectum  ;  o.  Mesentery  proper ;  p,  Colic  mesentery 
(meso-colon);  r,  Neck  of  the  vaginal  canal;  s.  Spermatic  vessels;  t,  Deferent 
canal ;  u,  Bladder  ;  v,  Vesiculaj  seminales  ;  ar.  Pelvic  enlargement  of  the  deferent 
canal ;  y,  Prostate  ;  x,  Suspensory  ligament  of  the  penis. 

most  inferior  represents  the  terminal  opening  of  the  small  intestine  at  the 
centre  of  the  ilio-ccecal  valve,  whose  presence  in  the  domesticated  animals 
has,  in  consequence  of  a  wrong  appreciation  of  analogies,  been  denied ;  it  is 
nothing  more  than  the  projection  described  as  being  made  by  the  end  of  the 
small  intestine.  The  second  opening,  placed  about  1^  or  2  mchcs  above 
the  preceding,  and  puckered  around  its  margin,  establishes  a  commuuication 
between  this  viscus  and  the  colon.  If  this  opening  be  compared  Nvitli  tbe 
capacity  of  the  canal  which  begins  from  it,  it  will  be  remarked  that  it  coum 
scarcely  be  narrower. 
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A,  The  duodenum  as  it  passes 
behind  the  great  meseu- 
tric  artery  ;  b,  Free  por- 
tion of  the  small  intes- 
tine ;  C,  IleocECcal  portion  ; 
D,  Cajcum ;  e,  f,  g,  Loop 
formed  by  the  large  colon  ; 
G,  Pelvic  flexure ;  f,  f, 
Point  where  the  colic  loop 
is  doubled  to  constitute 
the  suprasternal  and  dia- 
phragmatic flexures. 


GENERAL  VIKW  OF  TriE  HORSk's  INTKSTINKS  •   THF    VKTMat  , 
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S...o.nu.._The  serous         does  nc.  c^l  ^^^^l^ 

already  given  ^vheu  Bpealnng  of    .o  -tta^^^^  i^y  longitudinal 

muscular  tunic  is  formed  of  circuLu  J^^^^^' ^1 'i^^.  rpj^^  '„,^,ous  merahrane 

bands,  which  maintain  the  ^'S^^'l/^^^  *  XuTa^a  ,  ^  distinguished  from  it 

is  thicker  than  that  of  the  small  "^^^f     ^^^'i,  It  has,  however, 

by  the  absence  of  the  Brunnenan  and  ^^P^OJ^^J  some  few 

th'e  solitary  follicle^  an^^^^^^^^^  The 

i^SSt  ;t  to'ttb  iar  receptacle;  and  the  ner.es  are  der.ed 

of  flnid  ingested  by  herbivorous  aruma  B.  Jl^«  S^f  Xtine.  escapes  the 

its  rapid  passage  t^-^g^^-^^^^^  c^cum,  where  it  may  be 

absorbent  action  of  the  villi  and  accvimm^^  ^^^^ 

said  to  wash  tl^^^^nnd'aSSirWe  ^  this  mass  may  yet  contain, 
dissolving  the  soluble  and  ass  muaDie  ^^^^^^^  the  immense 

and  favouring  their  ^"t^^Jf      ^^^^^^^^  of  the  large  intestme. 

— t^g^:^:^SS.S-£l^^^^  -  interior  of 

this  viscus. 

B.  Colon. 
Fio-.  206. 


T„E  COLO>-  OF  Tl.K  HORSE.  ^^^^^^^  ^^^^.^.^^ 

1   l^irst  portion  ascending  to  form  the  -nn-asten.al  A  -^.^^^^ 
^'  LcendLg  to  fern,  the  1-  v.c    o.u  3,^6,^^  . 


descending  t  o  form  VTouod" ;  9,  SmaU  intestine. 
4,  Point  of  the  ctccum,  5  ;  a,  Uuoaenuiu  ,  , 


4,  Fomt  ot  me  tiu^".",  "  ,      -  - 

,„,™o,  »na  iu  *o  ai»,.o.«o„  t,,oy  *ot  »  ^^^^^^^^^^^^ 
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begins  at  the  Cfecum,  and  terminates  by  suddenly  contractiutr  at  tlic  orifrin 
of  the  small  colon,  ^ 

Length-Capacity.— It  is  from  about  10  to  13  feet  in  length,  and  has  a 
medium  capacity  equal  to  18  gallons. 

Form— General  disposition.— -Remoyedi  from  the  abdominal  cavity  and 
extended  on  a  table  or  on  the  ground,  this  portion  of  the  intestine  appears  as 
a  voluminous  canal,  oflfering  a  succession  of  dilatations  and  contractions- 
Its  surface  being  traversed  by  longitudinal  bands,  and  sacculated  and 
lun-owed  transversely  for  a  gi-eat  part  of  its  extent,  exactly  like  the  cJBCum 
It  IS  also  doub  ed  m  such  a  manner  as  to  form  a  loop,  whose  two  branches 
aie  of  equal  length  and  are  held  together  by  the  peritoneum,  which  is 

carried  from  one  to  the  other;  so  that  the  terminal  extremity  of  the  large 

colon  returns  towards  the  point  of  its  origin.  ^ 
But  this  colic  flexure,  owing  to  its  length,  could  not  be  contained  in  the 

abdomen  ;  and  it  is  therefore  doubled  in  its  turn  from  above  to  below  and 

from  right  to  left  (at  the  points  f,  f,  in  Fig.  205) 

and  forms  cnrvatures  which  will  be  noticed  pre-  ^''S-  ^07. 

sently.    From  this  circumstance,  it  happens  that  

the  large  colon,  studied  in  the  abdominal  cavity, 

IS  divided  into  four  portions  lying  beside  each 

other  in  pairs  ;  so  that  a  transverse  section  of  that 

cavity,  made  in  front  of  the  base  of  the  cajcum 

would  give  for  this  intestine  the  results  indicated 
•in  the  annexed  figure. 

■  Course  and  Belations.— In  following  the  course 
of  the  large  colon  from  its  origin  to  its  termina- 
tion, in  order  to  study  its  four  portions  in  their 

normal  relations,  the  following  is  observed  •  ^^'^^  °^  '^'^^  coLOjf. 

Commencing  from  the  arch  of  the  caecum,  the  colon  is  directed  forwnrd« 
above  the  middle  portion  of  that  reservoir  wlnVh      f'n'  I 

with  the  inferior  abdominal  wall  and  Send  f  t         immediate  contact 

forward,  above,  and  to  the  left  of  tlS.  f  '"'^"''^  '^"^^•"ed 

division  by  pex^toneum  and  connect  ve  S£    '''^""^V*^  '^'^^^ 

phrenic  centre,  and  is  then  doubWl  ,T     i     '  i  ?  ""f  ^'^''^^^^es  the 

arising  from  this  thiiVduplttS  "S^*"  Aexiu-e 

relations  with  the  musculo-auTe  IL  diaphragmatte,  because  of  its 

cavity  of  the  trunk,  or  S  ,^^^1^^^^  "^^^^  P''^^-*^*'""^  ^^'^-^ 

equally  against  the  liver  and  SomS?r  f  •  '      ^^^^^quence  of  its  lying 

(Fig.  204  /.).  To  t[ds  flexSnrcci  irtt^wT"'^  fmoid flelj) 
large  colon,  bound  to  the  first  noXn  J  th/r  S''^^^  portion  of  the 
extends,  posteriorly,  to  the  of  th.  V.^       '^''/^     *?  ^^"^  This 

Budden  contraction:  and  S  conthiucd  bv  '  ii^'''?       ^^^i^ates  in  a 

sublunibar  region  and  t^o  ut'^li  m  oTa  /l^^^  '''^^''^ 

agamstthe  inferior  face  of  the  pancical  ann,.  i«  applied 
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abdonuual  cavity.  It  is  -^^<^ff^^f^\:  Ke^lcic;  tsyX 
UBd  to  the  serous  fnBUum  wlncli     '^c^^^^  and  the  cross  of  the  caecum; 

adherence  of  its  tcrnuual  portion  to  th^^^^^^^^  .^^  ^^^^  ^^^^^^i^^  ,f  t^, 

3,  By  the  mesocolon.  The  lat toi  1^6^^«J^*  ^^^^^^^  prolonged  to  a  short 
i^::^^^^}^^  Beyondthis,thesetwo 

same  d-rn^*- Tt'i '^^^^^^^^  to's^^idy  in  detail  this  dxB- 

by  longitudinal  bands  ,  it  is,             '  recions  already  named. 

pLition  of  its  external  ^-^l^^^,^ J  ^^^^^^^^^^^^  and  scarcely  equal  to 
At  its  origin,  the  large  colon  ^f^^fjf ^  considerable  volume, 

the  small  intestine     But  it  soon  d^^^^^^^^^^  assumes^  ^^^^^^  progressively 

which  it  preserves  ^^J^^^  portTon,  where  the  diameter,  reduced  to 

constricted  to  the  middle  of  its  tj^i"^  IJ'^"  origin  of  the  first  portion, 

its  minimimi,  is  yet  -^-^  tZ  is  a|ain  gradually  dilated. 

Near  the  diaphragmatic  flexu  e  the  ^^rg^  |,.eatest  volume  it  has 

and  finishes  by  accLUiring,  near  ^f^^^J  ^^^^tain  its  transverse  folds 
yet  ediibited.    The  museular  ^a^J  J'h^ic  ^  ^^^^ 

L-oughout  the  whole  extent      ^^^^f^'^^^^^  and  the  only  one 

Three  disappear  in  arrmng  J*  eoncavity  of  that  cm-vature  At 

remaining  is  that  which  is  Pl'^^^^f,  ^^J^^  two  ^ 

the  second  dilatation  there  are  t^^^J^^J^'^^^a  by  these  flat  bands  are  but 
floating  colon.  The  ti-ansverse  fol^^J^^™  2^  ^^e  altogether  absent  m 
iTntlf  marked  towards  the  pe  ^^^^  Jbe^hole  extent  of  the  first  . 
the  narrow  portion  ^^^^XS^^^^^^^  V| 
dilatation  that  they       deepest  and  mo 

BfernaZ  sur/ace. -This  IS  exactly  ii^^^^^^  ^^^^^  ^         ,^,ept  ^ 

Structure.-The  serms  jr^mh^^^^^^  P  ^.^^  other  viscera.  So 

those  places  where  it  comes  m  f,.^^  the  sublmnbar  region  to 

it  happens  that  the  P^^f  ^^^^'^^J^'  v^^^  the  surface  which  adheres  by 
the  last  portion  of  the  colon,  d«f  "^I'.^creas  and  c^cnm;  neither  m 
cellar  tissue  to  the  if ^^J^elS^^    to  the  other,  does  it  envdop 

^-^t^s^^-^-    "^^^  71 

''%.e  muscular  tunic  does  not  ^^^Z;'' r^^J^^^^^^ 
c^cum :  neither  does  the  mucous         f"^' %be  two  satellite  vans 
greTmesenteric  ;  they  are  the  Xltev  nl  port^-   The  Z^^np/m/Zcs  emp  J 
foon  form  a  single  trunk,  whi^h^^^^^^^^  ,^erge  from  the  great 

themselves  into  Pecauets  leseivou. 

mesenteric  plexus.  /•t7^«  904^^  — This  is  a  bosselated  tuue, 

rectum.  ^  ^  _This  tube  is  about  10  feet  in  eng^b. 
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are  mixed  with  the  convolutions  of  tho  small  intestine.  It  afterwards 
passes  into  the  pelvic  cavity,  to  be  directly  continued  by  tho  rectum 

Mode  of  attachnent.—YiosiimgWkQ  the  small  intestine,  tho  small  colon  is 
suspended  by  a  serous  layer,  exactly  similar  to  the  mesentery  proper,  though 
wider,  and  named  the  colic  mesentery.  This  mesentery  is  detached  from  the 
sublumbar  region,  not  from  around  a  central  point,  but  from  a  line  extending 
Irom  the  great  mesenteric  artery  to  the  bottom  of  the  pelvic  cavitv  It  is 
narrower  at  its  extremities  than  in  its  central  portion. 

Interior.— Tha  internal  surface  of  the  floating  colon  shows  valvular  folds 
analogous  to  those  of  the  cascum  and  large  colon.  It  is  in  the  intervals' 
between  these  that  the  faecal  matters  are  moulded  into  balls 


Structiire.--The  serous  membrane  is  without  special  interest,  and  the 
7««.cMZar  tumc  is  similar  to  that  of  the  large  colon.  The  mucous  mcuhrane 
rifrnnl    fT'  membranes  receive  their  blood  by  the  small,  and 

a  branch  of  the  rj-reat,  mesenteric  artery.  A  venous  trunk,  passing  between 
tbe  ayers  of  peritoneum  composing  tlie  mesentery,  carries  back  the  blood 
tLse  ofTheC  n  •  ^y'^'Pt'^''  ^re  nearly  as  fine  and  as  numerous  as 
Pecquet.  i^testme;  they  enter  the  same  confluent,  the  reservoir-  of 

mZlT^^T-r  ™/  Colon.- In  this  intestine  is  accomplished  the  ab- 
ar  fv  s  in  Ihe     '''il         "^^1  ^libl^--tters.    When  the  alimentary  mass 
^     i      '"^^^^  deprived  of  its  assimilable  principles  and 

tt7Lbri^?r'r^  ^'^'-'^^'^^^  the  surface  of  the  intes- 

;  ""^"^^  '^^'^  receives  that  of  excrement  or  fceces  These 

~ed'irSf  ""'fl  peristaltic  contractions  of  the  m{scuL  tunTc 
aie  aivicled  into  little  rounded  or  oval  masses,  which  find  their  wav  to  the 
rectum,  where  they  accumulate,  and  whence,  indue  course,  the^LI expelled! 

C.  Bectum.    (Fig.  204.) 

caviW^toThr'^  ^  ^^'^^        entrance  to  the  pelvic 

tW  morf  nr^l  ?^        ^'^'^''^^  «r  arius.  It 

liW  wWl'  I'^^^P^'f^  speaking,  than  the  extremity  of  the  small  colon  ?he 

"h^tvTL'tvt'no'T  --7.^'^*-bitLy;  it  diiferi  from'tbt 
dilatable,  so  that  it  can  be  rLflTl  T^^'  ""'^^  ^^^1  ^«re 

reservoir  or  iStacS  for  rtpf  ^l^^g^^ed  pouch,  and  form  a 

BelatiLl     u  ,     excrementitious  matters  until  they  are  expelled 

infeS^t  •'ti;e  b?X  r  ^^^^^^  formed  by  L  os  sTc^lim  J 

gland,  cJ^pei'rglandf  or  to  f1  *  seminales,  prostate 

of  the  pelvS!     ^       '       ^       ^^S'"''^  ^""^  laterally,  to  the  sides 

Mode  of  attachment.—TheTe  ouo-ht  f ^       «     •  i  i 
posterior  extremity  of  the  poL^^      .        considered  as  such:  1,  The 
2,  An  orbicular  fold  cLstftuted  hv  representing  the  mesorectum ; 

around  this  viscera  ^t  Z  ex  temi^v  ^J*;  P^^t^''™  '^^'^'^^^ 
ligaments  of  the  penis  whthT."^  f  ^'  ^he  suspensory 

circling  the  postSr^^t'miti T^etT  ^T^-^'.^--  -  en- 
description  of  the  penis)  4  A  thil  f  -  f  ^^S-  ^O^^  and  the 
lateral  parts,  and  composed  of  wMf   '  *"^^g^^'Y,  ^sciculus,  comprising  two 

isreaUy^prolongatrn'Sle  Jis  tlTt^^^^^^^^^^  -^"^^^ 
outline  can  be  seen  ^^:^ZC7:t-^^lZ:t^  ^^^^^ 
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orgau  ;  that  portion  winch  traverser  the  ^""om  oi        i  eomposed 
uncovered  by  it.    The  ^nu.r.ular  Ic^e^'  ,vhici  arc 

of  large,  longitudinal,  and  sligh  ly  ,        X^ed  to  the  muscular 

annular  fibres.  The  ..acous  .nen^a^  ^^^^SCslu  mesenteric  and  the 
tunic,  Bhows  longitudinal  and  ti  a^^^^^^^^^^^^  n^embranes  with  blood. 

internal  pudic  artery  (artery  ofthelulb  ^XLgastric  plexus. 
The  nerves  are  derived  ^^'^^^J^^^Pf'^^^       4e  digestive  tube,  is  situated 
A«ns.-The  anus,  f^f  A^^^SZ^under  the  base  of  the  tail,  where, 

'xTeets  with,  and  is  continued  by  the  c.^^^^^^^^  ^^^^^ 

In  proceeding  from  withm  ^''^y^l'^^^':  ^  The  mucous  membrane 

elements  entering  into  the  f '^^^'Jf  ^^^.^^^^f,^^^^^^^^  and  longitudinal  fibres 
of  the  rectum;  2,  The  prolongation  of  the  ci^^^^^^^  ^^j.^^^^^. 

of  the  muscular  layer,  ^'^"^^.^g  ^J?\b\^,^Xch  receives  the  insertion  of 
3,  A  sphincter  \nd  Sly-atta^     bHu,  which  covers 

a  retractor;  4,  The  fine  ^^J^^^^^f  ^^f,  We 
the  sphincter  ;  though  destitute  oi  han, 

will  only  notice  the  muscles.  .  ..f^..  „„iA  is  formed  of  cii-cular  fibres, 

The  SPHINCTER  OF  THE  A^VB,  C^i'  "^^"^^^       t.^,  and  are  confounded, 
some  of  which  are  fixed  above,  underjheb^^^^^^^  ^^^^^^^  the 

below,  with  the  muBC  es  of  the  ^  Jfyer  of  the  rectum,  this  muscle 
skin  and  the  prolongation  of  tl^^^^^^^^'^^  J  contraction  to  keep  the  anal 
is  (during  life)  in  a  state  -\f^^^^^f2vin^^^^^  expulsion  of  f^cal  matters, 
aperture  closed,  it  being  ,  muscle  {retractor  am),  is  a 

The  RETBAOTOB  OF  THK  ANUS,  01  ^soHio  A        ig^hiatic  ligament  (sacro- 

wide  band  attached  to  the  internal  ^oneurotic  fibres.  The 

iscHatic),  and  even  to  the  supercotyloid  ci^^^^^^^^^ 

fasciculi'  composing  this  band  .J  .\f^Xthe  sphincter,  and  are  confounded 
posterior  extremities  are  insinuated  benea^^^^^^  ^^^^^.^        cates  that 

"vith  its  fibres.    This  '^"'^^S^^^^^^J  in  its  normal  position  after 

-^^i  t:^:^  --^^ 

life.    Their  vessels  are  '^«--^.^g7^,*^\Xwith  filaments. 
The  h£emorrhoidal  nerve  supplies  tliem  do. 

^hich  is  narrower  f|°"t  and  is  fikle.l  into  a  '""^^'^^tt  49  vards-it  is  about 
^hioh  is  °f  f '^^''^'^^I'Sne  of  the  Horse-averagujg.  "omentum,  ^^•hicl' 

length  of  t^%«>^i;^*Ti  o  dnodcnum,  at  first         ^"^d  b>  the  o, 
one-half  its  diametei.     | "  j    fourth  compartnient  of  the  stomcii  i  /y^nibar 

touvolutions  of  the  tloauu,^  i 
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T  1  0 

J. He  fotort  siistaiiied  between  the  lavpr«  nf  +1,0  „  ^ 

which  is  suspended  the  small  intestoe^rs  rol  eru.^^^^^^^^  ^^'^ 
a  certain  number  of  elliptical  convf  Inti'nnc,  i  v  of  FT    ,  '^'^-^  ''^^ 

tnrns.  ^vhich  leave  a  certSntm  va  beteen  them  f^lthlf^l-  '"'Tr," 
lutions.  Thelastspir.altnrnisalitti*=n\1^,i''£thri^^^^^^^^ 

Fiff.  208. 


GEXERAL  VIEW  OP  THE  INTESTINES  OF  THE  OX-  RIGHT  VArv 

tlexure.    The  colon  then  con  tinues  in  a  d  3  i,-     .       ^°i"P«ny  with  the  duodenal 

bntitsoon  becomes 

intestine  of  the  Horse.    The  muscukr  ire^h^  tt  '^'"^'^^  ^^^^  «>"'-^n 

Hlti.ough  It  IS  not  covered  in  all  its  ,S  bv  tl,.  arrangement  as  in  the  latter 

situation  of  the  colon  bet.veen  the  two'  la^-ers  of  Sf/'^''''"'  ^°  «°°sequencc  of  he 

however,  it  may  be  rema.ked  that  the  se  om  oni  ■  ™^/^"^ry.  In  emaciated  animals 
muscular  coat  of  the  colon  is  more  extensi  ve  '^^'""^l^ed  by  these  layers  to  the 

the  left  side,  the  pi'ominences  0  thf s3  *ivn;  '"^S^*      ^^<^  to  think-  on 

the  surface  of  the  mesentery,,  a^d  itTthTef±'*'''°' *°  ^^-^^^d  in  reUef  on 
corresponding  peritoneal  layer.'  theiefore  more  completely  enveloped  in  the 

c.««/rSntr/lS.^:St'K^^^^  ^""-ants  the 

>n.port.on  ,n  the  posterior  extren.ity  of  tlSS  ^^^^^1^^^:^^^:^ 


THE  DIGESTIVE  AFFABATUS  IN  MAMMA  LTA. 

1  1  iw  tl.p  short  mesenteric  frmnum  whioli 
of  tho  abaomou,  ami  nftorwnvc  s  s^^PO"' ,f  {  wortliy  of  remark  that  the  ^rH't 
resembles  the  groat  colic  mesentery  of  feolipeds.  mesenteric  artery  goes  to  tho 


Ficr.  209. 


INTESTINES  OF  TITE  DOG. 

f  Ascendmg  colon;  g,  ^i^"'?;;'  ,.  Spkcn :  /,  Mesentery; 
Lding  colon;  i,Greaomentvu.^^^^^^^  .^^.^^^.^  .  3, 

Pancreas. —  I,  Aoi<^"')  ■  • 


mesenteric  artery  goes  to  tho 
iirst,  and  the  small  mesen- 
teric to  the  second  portion, 
as  in  the  Horse. 

Measured  throughout  its 
wliole  extent,  from  the  csecal 
cul-de-xac  to  the  anus  the 
large  intestine  of  the  Ox  is 
from  33  to  39^  feet.    It  is 
therefore,  longer  than  that 
of  the  Horse ;  but  its  capa- 
city is  much  less,  f-r  it  does 
not  exceed  from  6i  to  7^ 
gallons. 

2.  Tlie  Intestines  of  the  Pig. 

The  average  kngth  of 
the  Fiefs  intestines  is  about 
72  feet,  of  which  56  go  to 
the  small,  and  16  to  the 
large  intestine. 

In  their  general  dispo- 
sition they  bear  some  resem- 
blance to  those  of  the  Ox  ; 
though  only  the  last  portion 
of  the  colon  is  included  be- 
tween the  layers  of  the  me- 
sentery, it  being,  tor  the 
remainder  of  its  extent,  out- 
side that  membrane,  where 
it  forms  a  distinct  mass. 

Among  the  pecuharities 
of  the  small  intestine,  may 
be  cited  the  presence  of  an 
immense  Peyerian  garni, 
which  occupies  the  latter 
portion  of  the  canal,  where 
it  ficrures  as  a  band  measur- 
ing "from  5  to  6i  feet  in 

length.  ., 

The  Ccvcim  shows,  on  its 
internal  surface,  some  revc- 
ri„n  patches;  it  is  bosselated. 
OS  in  the  Horse,  and  is  fur- 
nished with  three  longitu- 
dinal bands.    The  colon  has 
two  of  these  muscular  bands 
in  a  portion  of  its  track,  and 
even  three  towards  the  ce- 
cum ;  as  well  as  some  trans- 
verse folds.    It  is  doubled 
exactly  as  in  the  Ox. 


3  The  Intestines  in  Car- 
■  nivora.  (Fig.  209.) 
The   intestines  of  the 


„.s.n..,ic  art.,,.  ,.,.„.».    to  »  IJ2  U  A 
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capacity,  M.  Colin  gives  the  following  averages:  for  the  Dog's  small  intestine,  1  quart; 
that  of  the  Cut,  l-4th  of  a  i>int ;  the  largo  intestine  in  the  Dog,  nearly  1  quart,  and  in  the 
Cat,  a  trifle  more  than  l-lth  of  a  pint. 

The  »maU  intesthie,  suspeniled  at  the  extremity  of  a  mesentery  similar  to  (hat  of 
Solipcds,  rests  on  the  inferior  abdominal  wall.  It  is  distingiiished  by  the  thichuess  of 
its  pariotcs,  the  length  and  number  of  its  villosities,  which  cover  its  inner  surface,  and 
which  are  even  found  accumulated  on  Peyer's  patches.  These  latter  number  about  20 
in  the  Dog,  and  5  or  6  in  the  Cat.  The  csecum  forms  only  a  small,  spirally-twisted 
appendix,  "lined  by  a  plicated  and  very  follicular  mucous  membrane,  i^articularly  in  the 
Cat,  which  shows  at  the  bottom  of  the  cul-de-snc  a  true  Peyer's  gland. 

The  colon  is  scarcely  larger  than  the  small  intestine,  and  is  neither  sacculated  nor 
furnished  with  longitudinal  bands.  In  its  short  course,  it  is  disposed  somewhat  like  the 
same  intestine  in  Man ;  and,  as  in  him,  it  may  be  divided  into  the  ascending  (Fig.  209,  /), 
transverse  (</),  and  descending  colon  (/j),  which  is  continued  directly  with  the  rectum. 

Near  the  anus,  this  latter  viscus  presents  on  its  sides  two  narrow  apertures  leading 
to  two  glandular  pouclies,  which  are  filled  with  a  brownish  matter,  that  has  a  strong  and 
fetid  odour,  and  which  is  secreted  by  the  glands  covering  the  internal  wall  of  these 
diverticuli. 

(Measurements  of  the  intes- 
tines, always  a  subject  of  interest 
to  comparative  anutomists,  have 
been  frequently  made  by  different 
authorities.  Leyh  gives  the  length 
of  the  Horse's  intestines  as  from 
10  to  12  times  that  of  its  body  ; 
those  of  the  Ox  as  from  20  to  22 
times ;  the  Sheep  and  Goat  from 
26  to  28  times ;  the  Pig  from  15 
to  17  times ;  the  Dog  I'rom  4J  to 
5 J  times;  and  the  Cat  from  i  to 
5  times. 

According  to  Hering,  the  entire 
length  of  the  intestines  of  the 
Horse  averages  100  Wurtemburg 
feet,  70  of  which  are  for  the  small 
intestine,  and  30  for  the  large.  In 
the  Ox  they  are  150  feet,  120  being 
for  the  small  intestine,  and  30 
for  the  large ;  in  the  Sheep  they 
average  90  feet,  65  to  70  being 
allowed  for  the  small  intestine; 
those  of  the  Goat  measure  95, 
the  small  intestine  being  70 ;  in 
the  Pig  they  are  90  feet,  72  of 
which  are  for  the  small  intestine, 
and  18  for  the  large;  large-sized 
Dogs  averaged  from  23  to  27  feet, 
20  to  22  of  which  were  for  the 
small  intestine ;  small  dogs  had 
only  0  feet  in  many  instances. 
The  Cat  has  from  4  to  5  feet.) 


COMPARISON  OP  THE  INTESTINES  OP 
MAN  WITH  THOSE  OP  ANIMALS. 

Not  unfrequently  the  small 
intestine  of  Man  is  divided  into 
duodenum  and  small  intestine 
proper.  The  duodenum  is  from 
9  to  11  inches;  is  dilated  at  its 
origin,  and  firndy  attached  to  the 
posterior  face  of  the  liver  by  a 
peritoneal  fold,  and  to  the  right 
of  the  sublumbar  region  by  con- 


;  2,  Transverse 
5,  Ileum ;  6, 
7,  Ascending 


THE  HUMAN  INTESTINES  AND  SUPERIOR  MESENTERIC 
ARTERY. 

1 ,  Descending  portion  of  the  duodenum  ; 
portion  ;  3,  Pancreas  ;  4,  Jejunum  ; 
Crecum  and  appendix  vermiformis ; 
colon  ;  8,  Transverse  colon ;  9,  Descending  colon'; 
10,  Superior  mesenteric  artery;  11,  Colica  media; 
12,  The  branch  that  inosculates  with  the  colica 
sinistra ;  13,  Pancreatico-duodenalis  inferior ;  14 
Colica  dextra;  15,  Ileo-colica ;  16,  16,  Vasa  iutes- 
tinis  tenuis. 


nective  tissue  It  describes  tl  e  arc  of  a  circle,  in  the  concavity  of  which  is  lodged  the 
nght  extremity  of  the  pancreas,  and  not  the  caicum  as  in  Solipcds. 

2  E 
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The  small  ^M.Mne  proper  iB  «u.pended  by  -^-^^^^y  CfSell'S  has  f  large 
the  lIorsG.    Its  length  varioB  •""'^li-        ^-^^nivLus    It  alBO  shows  from  20  to  25 
i eS^^ulX  AStc^P--    Its  Btruetu.  is  U.e  that  already 

described.  .     .  „;o„ri  Hu- (^tPRum  colon,  and  rectum. 

In  the  large  intestine  is  recognised  tbc  cfficum  c  ^^^^^  ^  ^.^^^^  obliquely 

The  e«eum  is  a  small  X~etes  at  he  i\eo-clcal  valve,  has  an  a^^^^ 
downwards  and  to  the  lett.  I* '^.^^X  a  rounded  extremity  with  a  small  hol^w  prolong- 
of  about  2i  inches  -^f^^^^ ^n^  the  -c«1  or  .<3m|orm  appendix.    The  mucous 
Sbrrifl^'e?hari^f^^^ 

"''The  human  colon  is  ''f -''"S/'^^^.^^^'^bI^^^^^  t  n  ce'nds  to  the  lower  face  of  the 
in  the  right  ili.ic  fossa,  above  the  .^f  .^^^''^f;*"/"  a,nvin.'  at  the  spleen,  again  changes 
Uver,  passes  abruptly  across  V^iL? fossa    it  tht  ag^^^^^  i>i^?  ^' 

its  direction  downwards  to  the  iliac  ossa.  it  u^^^^^  this  course,  the  colon  has 

the  mesial  line,  where  it      eontini  ed      * J^^/^^So  Ura«8«r«e  colon,  and  descend^n^ 
been  divided  into  three  Vort^'^^^-^^^^^'^^^^^         Observed  three  series  of  saccuh, 
colon    In  the  ascending  and  ti  ansyeise  cmon  ?^    ^        ^ji^g  colon  has  only  two. 
seSated  by  three  muscular  anus,  except  that  they, 

"  There  is  scarcely  anything  ^P-^^J,  ""J^eS.  ^anrvaricose  veins, 'and  that  the  anus 
M:d^^tStum«  front,  and  .hich  are  found  in 

the  Dog  •  these  are  the  sinuses  of  Morgagm. 

...  00HP.B.T1VB  s™  0.  ™b  ABBOMXK.L  OK  POBXIO.  Or  THE 

GESEKAL  ATJD  COMPAKAliv  DIGESTIVE  TT3BE. 

•  We  have  terminated  the  description  of  the  ^^^^  I^X^^St 
the  essential  portion  of  the  alimentary  canal  m  ^.^^        ~        eompare  them  before 

gtlations  has  this  f^J^^^f  Jm^^^^^  diverse  arrangements,  and 

showing  the  admirable  haimony  ■  habits,  and  instincts. 

In  the  Omnivoru,  or  mammalia  whicn  live  a  mucous  membrane 

z^^i^s'i^^^^ " """^  r 
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quautities  at  short  intiTvals,  (be  stomacli,  pro])ei']y  called,  can  only  bo  a  tomporaiy 
rec-ejitaele  for  the  aliment,  wliioh  passes  rapidly  through  it  after  being  iinprcf^nated  by  tho 
giistiic  juice.  Tho  surface  which  secretes  that  lluiil  is  also  singularly  reduced,  because 
if  it  has  to  perform  its  fiuictions  more  frequently  than  in  Carnivora,  it  is  not  required  to 
dis]ilny  so  much  activity  in  a  given  time.  If,  on  leaving  tlie  stomach,  the  alimeulary 
matters  encounter  a  vast  intestinal  surface,  it  is  iu  order  that  the  reparative  materials 
dispersed  in  the  alimentary  mass  may  not  escape  the  absorbent  action  of  tliat  surface, 
and  may  be  tho  more  effectually  brought  into  contact  with  it.  We  have  this  exenijjlified 
in  Kumiuiints  ;  owing  to  their  double  mastication  and  the  triturating  agtion  of  the  manij- 
pUes,  their  food  arrives  in  the  stomach  proper  more  comminuted  and  better  attenuated 
than  in  the  Horse;  the  mass,  more  finely  broken  up,  retains  less  of  the  assimilable  and 
reparative  matters,  and  these  ai'e  more  easily  seized  by  tho  absorbing  surface  ;  and,  as  a 
necessary  consequence,  the  intestinal  tube,  although  longer  tlian  iu  Solipeds,  is  far  from 
offering  the  same  capacity.  , 

Analogous  considerations  explain  the  reason  for  the  intermediate  conformation  of  the 
digestive  canal  in  Omnivorous  animals. 

There  is,  then,  an  admir-able  correlation  between  the  conformation  of  tho  digestive 
tube  and  the  nature  of  the  substances  wliich  form  the  base  of  tlie  alimentation  of  animals ; 
and  this  harmony  is  equally  apparent  when  the  stomach  and  intestines  ore  comisared  with 
the  other  apparatus  of  the  economy,  and  with  the  natural  habits  and  instincts  of  creatures. 
So  it  is  that  a  creatiu-e  furnished  with  an  ample  stomach  and  narrow  intestine,  will  have 
sharp  teeth  and  claws  to  tear  its  prey,  strength  and  agility  to  capture  it,  and  will  also 
possess  sanguinary  instincts ;  while  another,  with  its  gastric  surface  greatly  diminished, 
will  have  intestines  as  developed  in  their-  length  as  in  their  capacity,  and  be  distinguished 
by  its  peaceful  habits,  the  absence  of  aggressive  claws,  and  the  crushing  and  grinding  form 
of  the  principal  pieces  of  its  dental  apparatus,  etc. 
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CANAL, 

These  organs  are  three  in  number :  two  glands — the  liver  and  pancreas 
which  poxir  into  the  small  intestine  two  particular  fluids,  the  bile  and  j^an- 
creatic  juice ;  and  a  glandiform  organ,  the  spleen,  remarkable  for  its  nume- 
rous vasculnr  connections  with  different  organs  of  the  digestive  apparatus, 
and  which  for  this  reason  deserves  to  be  studied  with  it,  although  it  is 
doubtful,  if  not  improbable,  that  it  has  anything  to  do  with  digestion. 

Pre^jara^/oK.— These  three  organs  can  readily  be  studied  after  removing  the  intestinal 
maps,  as  indicated  at  page  8S5.  In  order  to  examine  the  details  of  their  organisation 
with  more  tacility,  it  would  be  well  to  detach  them  altogether  with  the  diaphiat^m  and 
Mdneys,  and  to  lay  out  the  whole  on  a  table.  (To  study  tho  relations  of  these  three 
organs  with  those  of  the  abdominal  cavity,  it  is  advisable  to  place  the  subject  ou  its 
sternum  after  removing  the  intestines,  and  to  detach  the  posterior  part  of  the  botlv  at  the 
loms.)  J  ^ 

The  Liver.    (Figs.  182,  211,  216.) 

Situation— Direction.— This  organ  is  situated  in  the  abdominal  cavity  to 
the  right  of  the  diaphi-agmatic  region,  and  in  an  oblique  direction  down- 
wards and  to  the  left. 

Weight.— The  weight  of  the  healthy  liver,  in  a  middle-sized  Horse  is 
eleven  pounds.  ' 

Form  and  External  Surface.— Hele&sedL  from  all  its  connections  with  the 
neighbouring  organs,  and  viewed  externally,  it  is  seen  to  be  flattened  before 
and  behind,  irregularly  elongated  in  an  elliptical  form,  thick  in  its  centre 
and  thin  towards  its  borders,  which  are  notched  in  such  a  manner  as  to 
divide  the  organ  into  three  principal  lobes.  This  configui-ation  permits  it 
to  be  studied  in  two  /aces  and  a  circumference. 

The  anterior,  face  is  convex,  perfectly  smooth,  and  clianneled  by  a  wide 

2  E  2 
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ana  aocp  note.  fo.n;ea  the  pj^^  of  the  V^^^^;^^  W 
iissuro  extends  directly  from  ^'^if^^^^^^'^e^,  tlae  point  where  the  ^ 

crosses  the  general  direction  of  .^J^^    ^^^"^i^^'ai^ptragm  are  seen  the  Ml 
vena  cava  leaves  the   gland  '^''^J'^XB     rrh^  equally 
openings  of  the  P^-i^^^P^^P^'tra  Lire  by  whilh  the  vena  port^  and 
smooth  and  convex,  ^-^..^^^/i^  ^li^h  the  biliary  duJts  emerge 

the  hepatic  artery  and  towards  the  left,  and  follows 

^^'^h^^Si^ferenceniayWivi^ai^^ 

or  rigU  bonZe.,  nnited  at  both  f'^^'^^^^fU^Tg^^ 

liver:  The  s«i>mor  border  presen  Mn  p^^^^^^^^^^^  g,,^,  f,, 

insertion  of  the  ligament  of  the  right  k^^^ 

the  vena  cava ;  3,  A  notch  for  ^«  ^P^^^^^^^  deep  notches,  which 

ligament.    The  infenor  Zf^^^u^-ior^^^  an  inferior  or  left, 

divide  the  liver  into  three  l^J^*^^  ^^P'  '^/^^ally  of  medium  volume, 
and  an  intermediate  one.    The  -^^^f  in  the  shape  of  a  small 

and  has  above,  on  its  posterior  ^^J^^'  JJ'P^^^^^^^^  responds  to  the  corn- 
secondary  lobule  of  a  ^t^-i^^g"^^^J°Ss  ts  the  SpigeUL  The  left 
meneeme^t  of  the  Po^tjl  ^  J'^l  lohe,  th'L'smallest  of  the 
JteVSff  cSd  t  tfndary  notches  into  several  digitations  or 

^^^1S..o.s.-^iewing       o^g- ^^^^^^S^^^ 

^=  -iJ^lJ^  — to  be  as  ^lows: 
The  connections  proper  to  eacn  ioDe  aponeurotic  portion  of 

1  The  middle  lobe  responds  to  the  centie  oi  lu  f  ■  n  ■  ^rt  of  this 
he  dia^ragm ;  2,  The  left  ^X'ZfZ  r^v^^^^  iltVthe  fleshy 
aponeurosis,  an/  is  prolonged  to  the  cor  espo^^^  contact  with  the 

pi-ipheral  band  of  that       f '  JjJ.^^^s  border  touches  the  right 

?ight  and  superior  part  of  ^l^JJ^^^^'^^'i^^  J  on  the  posterior  face, 
kidney ;  the  pancreas  ^;'%lf'^fj%'^^^^^^^        to  the  sublumbar  wall  o 
Mode  of  ""^'^'^^^^---^^^.  ^'e' els  which  enter  its  fissures  and  it  is 
the  abdomen  by  the  large  blood-vessels  w^^^  ^^^^^  particular  bands. 

also  fixed  to  the  posterior  face  of  tb^^^^^^^^^^  I,  Hver  to  the  phrenic 
^  t^ra5=Wed  tfoppS  total  displacement  of  the  orgo.  ;  the 

o  £er  three  belong  to  each  Pa^J-^^^--^^^^  u,er  (or  coronary  Ugament) 

A.  The  ligament  of  the  animm  f^^^JJ^  ^^^.^  ^Hch,  arising  from 
comprises  two  series  of  very  ^^''11^^''^^^^  fi^ed  to  the  posterior  face 
rivo  borders  of  the  "^^^J^^mei  over  it  on  each  side  m 
of  the  phremc  centre     ^be  Peutoneu  ^^herence  of  these  fibres 

„„l  bo  more  BoUaly  M'"™*'?/  .  ^         ,,orlto.,eal  foW,  bctwcf  ''^^ 
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from  the  aponeurotic  centre,  to  the  loft  of  tlio  ousui)liageal  orifice,  and  is 
inserted  into  the  left  part  of  the  superior  border  of  the  liver. 

C.  The  ligament  of  the  right  lobe  is  a  fold  analogous  to  the  preceding, 
but  much  shorter,  and  whose  origin,  placed  very  high  and  near  the  sub- 
lumbar  parietes,  is  partly  covered  by  the  right  kidney.   It  is  inserted  into  the 


superior  border  of  the  viscus,  and  sends  a  small  layer  to  the  lobus  Spi^elii  • 
most  frequently,  however,  this  lobule  is  sustained  by  a  special  peritoneal' 
frjenum,  given  off  from  the  anterior  border  of  the  kidney. 

D.  The  ligament  of  the  middle  lobe  (the  longitudinal,  broad,  falciform  or 
suspensory  ligament)  is  a  falciform  and  vertical  serous  layer,  whose  adherent 
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We.  is  attached,  almost  in  th^  .mcaian  Pl-». '»  btt 

'""'^J"     aroirs?p»l  A^^^^^^^  on  itB  .urf.ceB,  and  to 

r;pl°ily  'rro-rt  i"  the  antea..  a^  1-te-  i™^^^^^^^ 

liver,  IS  formed  by  a  very  me  iiuiuu>,  ,  ^^^^ 

and  form  a  7?ri'*l»,ftf«B  lenied  tat    "  existence  islet  to  be  I 
KtTd  in  rtlTTL^ant^ •  i^  is  r— 1.  weU  developed 

S  T.ss™  o,  L™K.-The  prope.  ,s—  e,  *e  liva^i. 
distinguished  its  Wnish.b>j«m  or  v^^^^^^  i, 
mneli  aecording  to  the  snbjec  s  »  «J^J^'J''i"° <,„„p„sed  of  poljhedrio 
i,  crashed  h,  the         ^  to  twrof  «n"  neh  in  diameter,  which  a« 

irritation.  7«7«,7^  i^  iiniform  in  colour  throngliout ;  often  it 

Sometimes  tlie  hepaUc  lobule  is  i^^^o™  |  .  ^n  interrupted 

shows  a  red  central  point  with  a  yeUow  cncle  aionnd^  ^ 
red  ring  circumscribing  tbis  again,  and  ^^^"^^J'^"'^        e  a  network  at  tlie 
clcle  belonging  to  tbe  adjoimng  ^^^^^Xhr^l^^^^^     at  the  centre  and 
sm-face  of  the  gland  ;  a  othej^ljmes  tl-  ^^^^^^^^^^^      ^^^^y  of  wMcb  at  one 

-:-^^ssSro?^^^  s^s;k 

rtSiraSSrtCgreat^^  or  less  degree  of  plenitude 
of  the  different  vessels  ^^^^'J^lXhv^Tv^^oed  beside  eacli  otber,  we  wiU 
des^en^as^l^^^^^^^^^^  l^own,  we  wiU  be  familiar  wrt. 
the  organisation  of  the  entire  orga^  >^        .  2,  Biliary  caml- 

.J'^T^ftl^-^l  L  effer..  vessel;  5,  Lyn,.aUc. 
^'  XSlS-Tbese  ai.  polygonal  --^^^^ 
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studied  by  Bernard  and  Schifif,  and  named  "  auimal  amidon ;"  and,  lastly, 
adipose  granules,  wiioso  volume  and  quantity  vary  with  the  condition  of  the 
animals,  or  the  period  of  digestion  at  which  the  liver  has  been  removed. 
The  hepatic  cells  are  situated  in  tlie  network  formed  by  the  vessels  of  the 
lobule,  and  constitute  its  principal  portion. 

Hepatic  Ducts. — Destined  to  carry  away  the  bile  secreted  in  the  interior 
of  the  hepatic  lobule,  the  bili- 
ary ducts  form  around  it  a  kind 
of  girdle  tliat  accompanies  the 
interlobular  branches  of  the 
vena  portas.  Within  and  with- 
out, this  gii'dle  sends  off  small 
prolougments  :  the  first  bring 
it  into  communication  with 
the  ducts  of  the  neighbouring 
lobules;  the  second  enter  the 
substance  of  the  lobule  and 
are  soon  lost. 

The  wall  of  the  biliary 
ducts  is  a  thin  amorphous 
membrane,  lined  by  polygonal 
cells,  smaller  than  the  hepatic 
cells. 

The  origin  of  the  biliary  or 
Tiepatic  ducts  in  the  interior  of 
the  lobules  is  still  a  vexed 
question  in  histology.  It  was 
believed,  and  some  authorities 
still  believe,  that  the  ducts  terminate  in  pouches,  at  a  short  distance  from 
the  periphery  of  the  lobule.  But  it  has  been  remarked  that  an  injection 
introduced  by  the  ductus  choledochus  does  not  remain  near  the  periphery 
of  the  lobule,  but,  on  the  contrary,  penetrates  to 
its  centre  by  passing  between  the  hepatic  cells ;  and 
from  this  it  is  admitted  that  the  hepatic  ducts  fiu-- 
nish  a  very  fine  network  around  each  of  the  cellular 
elements  of  the  liver  (Fig.  213).  Nevertheless,  there 
are  histologists  who  do  not  share  in  this  opinion, 
who  assert  that  these  tenninal  ducts  have  no 
proper  walls,  and  that  the  supposed  networks  they 
form  is  only  a  simple  system  of  intercellular  spaces 
distended  by  the  injection. 

Afferent  vessels. — These  are  the  branches  of  the 
portal  vein  and  hepatic  artery.  The  portal  vein, 
after  reaching  thfe  interior  of  the  liver,  divides  into 
gradually  decreasing  vessels,  until  it  terminates  by 
forming  the  interlohulnr  or  suhhepatic  veins.  These 
vessels  surround  the  lobule,  commimicate  with  the 
neighbouring  interlobular  veins,  and  give  off  a  large 
number  of  twigs  to  the  interior  of  the  lobule,  where 
they  anastomose,  and  constitute  the  hepatic  capillary 
plexus.  The  hepatic  artery  furnishes  ramuscules, 
which  mix  with  the  ramifications  of  the  portal  vein 

in  the  (vaginal)  plexus.    The  principal  branches  of  the  latter  arc  all 


Portion  of  a  hepatic  column,  showing  its  compo- 
nent secreting  cells  ;  B,  Secreting  cells  detached  ; 
rt.  In  their  normal  state  ;  6,  A  cell  more  highly 
magnified,  showing  the  nucleus  and  distinct  oil- 
particles  ;  c,  In  various  stages  of  fatty  degenera- 
tion. 


biliahy  capillaeies  of 
THE   rabbit's  liver. 

PART  OF  A  LOBULE, 
SHOWING  THE  ARRANGE- 
MENT OP  THE  BILIARY 
DUCTS  IN  RELATION  TO 
THE  UEPATIC  CELLS, 
a,  Capillaries  of  the  biliary 
ducts;  6,  Hepatic  cells; 
c.  Biliary  ducts  ;  d.  Ca- 
pillary blood-vessels. 
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„„ito  lo  form  tl,o  affevcut  vcsol.    It  '-"It^;^  ""         "S  AH  tl.e  space, 

^  ,1   1,.  ^vlof.rirl  111 


.Vis.  21+. 


between  tlie  vessels  are  placed  lu 
radiating  series. 

Efferent  series.— Situated  in  tlie 
centre  of  the  lobules,  this  vessel 
receives  all  the  ramilications  ol 
the  capillary  plexus,  and  is  named 
the  hitralobular  or  central  supra- 
hepatic  vein.    It   is  voluminous, 
and  communicates  with  the  other 
intralobular  veins.   (These  intra- 
lobular  veins  terminate   m  the 
larger  trunks  that  run  along  the 
bases  of  the  lobules,  and  are  named 
the  suUohular  veins.) 

Lympliatics.—ln  a  hepatic  lo- 
bule are  found  very  fine  lymphatic 
vessels  that  surround  the  branches 
of  the  hepatic  plexus,  where  they 
form  the  lymphatic  vaginae,  or 
canals  which  contain  the  blood- 
vessels. . 

Connective  tissue. — ihe  intra- 
lobular connective  tissue  is  scanty, 
formed  by  Di-ancnes  ui  Li.=         ■  lobule  being  almost  entii'ely 

composed  of  cells  or  cpnlaries  .  -  *at  only  some  trabe™^^^ 
the  Ijmphatic  sheaths.    There  rs,  however,  .  1«' 8^,''^^^  auJ  in  some 

animals— especially  the  Pig 
— Glisson's  capsule  sends 
somewhat  thick  lameUse  of 
connective  tissue  between 
these  lobules. 

Excretory  .A.pparatus.— 
This  is  very  simple  in  Soli- 
peds,  and  is  composed  of  a' 
vessel  named  the  ductus  cliole- 
dochus,   resulting   from  the 
union  of  several  trunks  lodged 
in  the  posterior  fissiu-e  of  the 
liver,  and  which  come  from  the 
three  lobes.    Traced  in  the 
substance  of  the  hepatic  tissue, 
these  branches  divide  mto 
more  and  more  attenuated 
ramuscules  that  arise  from 
vBiKs  1NJKCT.B.  the  periphery  of  the  lobules, 

..a  are  conti^us  with  ^  ^ 

Course.-M  its  exit  from  the  i^^^^' ^  and  ascends  to  the  wall  of 

"  rp.r  S;Sr.t         1  .ohes  ^.m 


..ORIZONTAL  S,.XTI0N  OF  THREE  S^^^^^^'"^;; 
1.0BULES,  SHOWING  THE  TWO  PRINCIPAL 
SYSTEMS  OF  BLOOD-VESSELS. 

a    a.  Intralobular  veins,   terminating  in  the 
'he'patic    veins;    6,   b.  Interlobular  plexus, 
formed  by  branches  of  the  portal  vein 


Fif.  215. 


VEINS  INJECTED. 
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along  witli  tbo  principal  pancreatic  clnct.  Tlie  orifices  of  these  two  canals 
arc  surronncled  by  a  circular  mucous  fold  {ampulla  of  Vater),  whicb' is 
usually  very  prominent,  and  acts  as  a  valve  in  preventing  the  entrance  of 
alimentary  substances  into  the  apertures  it  encircles ;  this  office  it  fills  so 
well,  that  it  will  not  even  allow  the  air  with  which  the  duodenum  is  inflated 
to  pass  into  the  ducts. 

Fig.  216. 


^.J^^""^  enter  into  the  structure  of  the  ductus  choledochus-  1  A  iibrovs 
memtae  which  some  anatomists  believe  contains  unstrTped  muscX 

iTsu^Sy^r^^^^^^ 

''-'--'^  ^^^^^^^ 

The  portal  vein  is  the  functional  vessel  of  thp  tT  t, 

organ  by  the  posterior  fissnrp  or,^  nr      >  ,  ^*  i-eaches  that 

£a£as  fL  a/rKSi:t&-^e=&=: 

thei:i™JS  fo^^^^  ~       -  because  they  gain 

They  carry  aLyleTw  tttTarbtnTouSJt  t 

hepatic  artery.  Their  oriein  is  tr^t^  bi ought  by  the  portal  vem  and 
which  make  a^ssage  thS  t^^^^^^^^^^^  intralobular  veins, 

immediately  in%ont?ct  S^lv  id^^^  with  which  their  walls  arc 

Vena  cava  on  its  way  tW^theV^^^^^^^^^  other  and  enter  the  posterior 
of  trunks  (hepatic)  LtSw  this  ^^^^^^^^^    f''''''  of  the  liver.    The  mmiber 

very  sniallS  Ihe  principarconfluen  is  IceTSt  "^•''^"^y 
the  fissure.  piacea  at  the  anterior  extremity  of 

,  ,„p„J^,._,;  ^^^^   ^    .^^.^^^      ^^^^^  ^^^^ 
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let™*.  pWl  ..«.ua  tU.  ves^.  TS^^  ^ e?  ^^S' t  *e 

respecting  them.  Wnncrpnetic  eland.  It  secretes  the  bile  at  the 

The  liver  is  a  biliary  and  gly^of      «  f^-^^  .^mes  from  the  intestinal 
expense  of  the  blood  of  the  portal  vein  ^^^^  f 
tunics  charged  with  the  -^^^^-.^fJ^^^^Scations  in  the  interior  of  the 
r  t  Ji!;^f  if  ^eli^r^^^^^^^^^  ^vhile  at  the  same  time  i 

nil  its  elements  are  not  thrown  ott  some  o  ^^^^^  researches, 

*  elwted  in  tie  iopatio  cells^by  tbe  Ua^  ^^^^^^  ,  W  of 
Srse  fta  °S£ts  Sit  in  Aej'  „  org'-. 

4P  iac.  a.,  v.™  -^^^^^^^^^ 


ORGAiVS  A.YNEXED  TO  THE  ABDOMINAL  DIGESTIVE  CANAL.  427 

proportion  of  blood  contained  within  these  two  sets  of  vessels  •  and  so  lou^ 
as  the  circulation  is  natural,  the  colour  will  be  uniform.  But  the  instant 
that  auy_  cause  is  developed  which  shall  interfere  with  the  free  circula- 
lobule   ^       '  ^        '"^  immediate  diversity  in  the  colour  of  the 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the  venous 
blood  through  the  heart  or  lungs,  the  circulation  in  the  hepatic  veins  will 
be  retarded,  and  the  sublobular  (or  supralobulan^  and  intialobular  veins 

centre  ol  each  of  the  lobules;  while  the  marginal  or  non-congested  portion 
presents  a  distinct  border  of  a  yellowish  white,  yellow,  or'^gTen  coloux 
accordmg  to  the  quantity  or  quality  of  the  bile  it  may  contain     "  Thio  ls 

fi-tf  f  '  A  \*  commences  with  the  hepatic  vein,  it  may  be  caUed 
the  first  stage  of  hepatic  venous  congestion.  ,         y  cauea 

But  if  the  causes  which  produced  this  state  of  congestion  continue  or  be 
from  the  begmmng  of  a  more  active  kind,  the  congestion  will  extencUhmu-h 
the  lobular  venous  plexuses  "  into  those  branches^'of  the  por  al  ve^  iftuatcd 
m  the  tnterhbular  fissures,  but  not  to  those  in  the  spaces,  which  beSg  W 
and  giving  origm  to  those  in  the  fissures,  are  the  last  to  T  conSed ^In 
this  second  stage  the  Hver  has  a  mottled  appearance,  the  Z—sted 

than  the  marginal  portions  ")  usually  of  a  deeper  hue 

deveWnr  ll~7^^!-^^^''  remarkable  for  its  enormous 

description  "r  'iven  in  ^1       ^'I'i^  T"^"^*^"^'    ^  "^^''^ 

to  be  studied.  ^  development  of  the  foetus  comes 

2.  The  Pancreas. 

abdommal  salivary  gland  ^  ^"""^  ^^^^o^  it  lias  been  named  the 

post^^/;:,Tt^^^^  region  aero.,  the  aorta  and 

stomach.    Its  weight  is  seventeen  otces^"'^''         '^^^"^^  ^^^^ 

io~::^nflf^^^^  i-gular  and  variable  in 

traversed  obliquely  from  its  inferiovT   =  fi-«™  ^bove  to  below, 

the  passage  o?  th^  pollt^Tnd  tUh  i:^^^^'^  ^^^^^^^^ 
gland  IS  sometimes  triangular  sometimes  nW.  i  '^'^"^"'''^^'^^  '""^i^,  this 

under  the  latter  form  that  vve  VT ttTce  it  '"^^  ^^^'^^'^  °^  it««lf  ^  it  is 

adhetfrceSf  tL^^^^^^^^^^^^^  gl-ds.    The  superior 

solar  plexus,  splenic  vessels,  and  tie  rM  'S^^^^  ««^li'ic  trunk, 

It  IS  covered  by  the  periton;um  for  a  ce.lt  nm-^^  B"pra-renal  capsule 
^nfer^or  responds  to  the  base  of  ^^^^J^^^^^^ 
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colon,  through  the  medium  of  a  «^«f  ^jj^^^ 

larder,  coucave  aud  undn  atmg  convex,  especially  to  the 

extremity  of  the  stomach.    The  postmor  i       y  .^^      the  portal 

right,  and  near  its  middle  presents  ^  ,^trLity  (or  head)  the 

vein 'before  its  entrance  "^to  the  xmg     Ihc    J  ^^^^^ 
thinnest,  adheres  to  the  d"°^f,^^^!!^ftte  l^^se  of  the  spleen,  in  passmg 

Stn  r  iS  ^  ^^^  ^  '''''''  ''"^^ 

^%,..«..-Itresemhlesthesja^ 

This,  instead  of  being       g,^,  ^^^Jf^^^^^^^  these  cavities, 

niembrane  of  gx4at  mesenteric  arteries; 

The  gland  receives  its  blooci  uy       ^  1 

the  nerves  come  from  the  solar  Plexus  excretory  ducts  :  a  principal 

Excretory  <^PP<^>-^'^'  -7^^''JZT^^^^^^  an  accessory.    The  duct  of 

described  by  Wirsung,  whose  nearer  the  superior  than 

Wirsung,  lodged  in  the  ff^^^^^^^^^^^^  branches,  which  soon 

the  inferior  face,  at  fi^'^*  ^^^^P^^^  ^^^J^es  from  the  pancreas  by  the  left 
unite  to  form  a  single  trmik  that  ^merges  .^.^ledochus,  it  opens,  as 

extremity  of  the  organ.    Larger  tl^an  f  e  ^^^^^^^^^  ^^^^^^^^^ 

into  tie  Wadder,   ^iey  open  m  4^^^ 


absorbable 

3.  T/i.e  /SpZee?i 


Tie  spleen  diffe.  f;o.  f^^^  ^^^^^Vl:^^^- 
e=\Se  ^^^^^^^^        ,  „  and  di«^^ 

„Hilrerra— ^^^^^^^     » "-^ , 

"  l—ttaet  a  sLu  low.  »  offers  t.a^^ 
ton    fhe  po.fiA.-  lorfc-is  convex  *X  fnttS '  face,  is  channeled  bv  a 
5r,dSt»^^^^^^^^  vcs^lsandne..: 
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receives  the  insertion  of  the  great  mesentery,  by  vvbicli  it  is  lield  to  the 
gi-eater  curvature  of  the  stomach.  The  base,  or  superior  extremhy  is  thick 
and  wide,  and  responds  to  the  left  kichiey  and  the  corresponding  extremity 
of  the  jmncrcas ;  it  shows  the  insertion  of  the  suspensory  ligament  The 
point  or  inferior  extremity,  is  smooth  and  thin, 

Wei(jht.—The^  average  weight  is  32  ounces  ;   but  it  is  sometimes  of 
enormous  dimensions— as  much  as  three  or  fom-  times  its  normal  volume 

Mode  of  attachment.— The  spleen  is  a  floating  organ,  whose  displacements 
are  limited  by  a  suspensory  ligament,  and  the  great  (or  gastro-splenic) 
omentum  The  firs  is  a  peritoneal  fold  which  proceeds  from  the  anterior 
border  of  the  left  kidney  and  the  sublumbar  wall,  and  is  strengthened  by 
the  elastic  fibrous  tissue  comprised  between  its  two  layers.  It  is  fixed  to 
the  base  of  the  spleen  and  is  confounded,  inwardly,  with  the  gi-eat  omentum, 
ihe  latter  is  already  known  as  proceeding  to  the  colon,  and  in  its  nassiPP 
becoming  attached  to  the  splenic  fissuref  whence  it  exUds  over  the  sS! 
lace  of  the  organ  to  form  its  serous  covering 

STRUCTTJEE.-The  tissue  of  the  spleen  has  a  violet-blue  colour-  sometimes 
approachmg  to  a  red  hue;  it  is  elastic,  tenacious,  and  soft,  yields  toThe 
pressure  of  the  finger,  and  retains  the  imprint.  Enveloped  externally  by  he 
peritoneum,  its  substance  includes  a  fibrous  frameworh,  splenic  pulp  Mai- 
ptghan  corpuscles,  vessels,  and  nerves.  ,        uc  pmp,  mat- 

Serous  mevibrane.-Thm  is  developed  over  the  whole  surface  of  the  organ 
except  m  the  fissui-e  of  the  anterior  border.  Its  internal  face  acUieres  S 
mtmiately  to  the  proper  tunic  of  the  spleen.  It  is  only  an  expanSon  o^tl^ 
serous  bands  which  limit  the  movements  of  the  viscus  ^^P''^'^^^ 

Fibrous  frameioorh-Vnder  the  peritoneal  membrane  is  a  thick  resisting 
fibrous  tumc  roughened  and  granular  on  its  exterior,  and  sSe  froS 
deep  face  into  the  interior  of  the  mass  o  i-n,ilf,-f,ir7^  J  """/''^^'^^t'g  ^^om  its 

a  particular  contractile  tSTfSZfcu^  J^'  "? 
of  elastic  or  iuelastio  SbronrtiZe   7ti  '"^'^  "''l"  fasciculi 

vessels,  aud  the  Irabecuta  coS  ofl  ^lef  coal  tto  Heaths  of  the 
dastic  fibrous  tissues,  tClZZljL^^^^JZi:^^f\'^-l  y«"ow 
the  presence  of  th  s  tissue  thnf  iha  cr.i„„„  l^^^Liommating.  it  is  owing  to 
elasticity,  admirably  ^S^^^' S:  tTe^^SZTZ^T^^^^^^^^  «^ 
presents  under  certain  circumstances  ^In^  lrof  Z  1 
addition  to  the  usual  constitiiPnf«  r/fi,-  f  •  ;  mammalia,  in 

flattened,  spindle-shaped  tS/^^^^^^^^  ™rous  ^ale, 

It  is  probably  owing  to  thirsti'rc^^^^^^^^  T^'-'P^^  ^^'^0. 

of  the  trabeculae.    It  is  sustainpd  W  n  ^-T,     i  v  V  intersection 
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ave  composed  of  red  blooa-globulo.  ajul^c^^^^ 

included  in  cells.    Sometimes  uucliangcd  blood  discs          ^  tly  the 

a  ceil ,    L>"  J-  „Uoi.r.fl 


Viz.  '217. 


PUSCLES. 


included   blood-discs  arc  altei^d 
botb  in  form  and  colour,  besides 
tbesc,  numerous  deep-red,  or  red- 
disli-yellow,  or  black  corpuscles 
and  crystals,  either  single  or  aggre- 
gated in  masses,  are  seen  diflused 
throughout  the  pulp  substance; 
these,  in   chemical  composition, 
are  closely  allied  to  the  hajmatme 
of  the  blood.    The  colourless  ele- 
ments consist  of  granular  matter  ; 
nuclei,  about  the  size  of  the  red 
blood-discs,  homogeneous  or  gra- 
nular in  structure;  and  nucleated 
vesicles  in  small  numbers.  These 
elements  form  a  large  proportion  ot 
the  entire  bulk  of  the  spleen  m  well- 
nourished  animals;    whilst  they 
diminish  in  number,  and  occasion- 
ally are  not  found  at  aU,  in  starved 
animals.  The  application  of  chemi- 
cal tests  shows  that  they  a,re  essen- 
tially a  proteiiie  compound.) 

are  contained,  like       p.lp>^^^^^^^^^^  r Sl'a^rie. 

enveloped  by  this  P^^¥;.,  .f^^tfi  eye,  and  appeal-  as  whitish  closed- 
these  corpuscles  are  visib^  to^tlie  n^^      y^^^  boating  -^^^  pla-  •  J^^^e 

Malpighian  corpuscles  are  cc^nstituted  d 
titioiis' tunic  of  the  ai-teries  mjlncli  ly  P  ^ 
„,ents   are  accumulated  at  ceita  p^_^^^^ 

,re  f^^f^'^^.;^^^^^  corpiiscles, 

intestines  (^^f^^ '^^e^^^^^  bodies,  glutmous 
are  round,               ."'"^^^  •,,;.p^^ 

in  consistence,  and  ^^."e  distinct  in 

stance  of  the  ^^gf.^' ..Jj^^^yif '  and  vary  con- 
early  than  m  adult  We  oi  om  .    ,  ^^^^^ 

1  E.t.,n»l  tunic, »»«".-  °*  of  Sno  pale  fibres  iuM- 

''E,l,,,o,,ri.i2  G„..  braBo<.s  capsule  "0^^^^^^^^ 

SUo- of  ^^^^^^^^ 

IJto.  «  IrLmmding  tbe  vesicles  of  ort.er 


Fi?.  218. 
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each  of  these  bodies  is  iuclosocl.  It  is  probable  that,  from  the  blood  con 
tauied  in  the  capillary  network,  the  material  is  separated  which  is  occa 
sionally  stored  up  iu  theiz-  cavity ;  the  veius  being  so  placed  as  to  carry 
oft,  under  certam  conditions,  those  contents  that  are  again  to  be  dis- 
charged into  the  circulation.  Each  capsule  contains  a  soft,  white  semi-fluid 
substance,  consistmg  of  granular  matter,  nuclei  similar  to  those  found  in  the 
pulp,  and  a  fevv  nucleated  cells,  the  composition  of  which  is  apparently 
albuminous  These  bodies  are  very  large,  after  the  early  periods  of  diges- 
tion m  well-fed  animals  and  especially  those  fed  upon  albuminous  diet. 
In  starved  animals,  they  disappear  altogether.) 

Arteries— These  emanate  from  the  splenic  artery  at  different  elevations 
iind  plunge  into  the  tissue  of  the  spleen,  preserving  their  reciprocal' 
independence.  Their  terminal  ramifications  do  not  open,  as  has  been 
said,  into_ venous  sinuses,  but  into  minute  tufts  of  capillaries,  which  traverse 
the  splenic  pulp,  to  be  continued  by  the  venous  network  "-ivcise 
_  Veins -All  the  venous  branches  of  the  spleen  open  into  the  splenic 
vein,  and  are  lodged  with  the  corresponding  artery  in  the  fissure  Tf  the 
organ.  Ti;aced  from  their  commmencement,  they  are"^  seen  to  grad  lally  lose 
their  constituent  membranes,  and  to  open  into  sinuses  which  fre  only  lined 
by  tlie  epithelium  of  the  vessels.  It  is  in  these  sinuses  that  the  n^etwork 
of  venous  capillaries  which  succeed  the  arterial  capillaries,  originates 

Lymphatic  vessds.-These  are  found  on  the  external  siL-face  of  the 
organ  and  along  the  track  of  the  blood-vessels.  (They  inv^t  thes^  vv  7b 
a  distinct  sheath,  between  which  and  the  parietes  'of  thVvesse  s  n^mer^^^^ 
lymph  corpuscles  may  be  found  )  vebbeis  numerous 

A7«».,.„„  mi  


From  what  has  been  said  above  respecting  the  arrangement  of  fl.. 
splenic  arteries  and  veins,  it  will  be  perceived  that  thp  S  ?  .  J"^ 
the  trabecule  of  the  fibr;>us  f-mewo^-k  cent"  n  tiVimlp  and  at^^^^^ 
direct  communication  with  the  arterial  capillarip«  ."^ 
belongs  to  erectile  tissues.  The  arteifes  commun^^^^^^^  Z  .T"^^^*^^^ 
tlHeTs  ^7;-"  -       splenic  pulp.rdtri^n^r^^^^^^^^^^^ 

JhfHts::  tr^lenT  ^!V^^  -espUlyt 

press  back  the  pulp    thev  bPooTp  1  /^eir  walls  separate  and 

the  eeUs  of  the  Kus  stTuetr  bntTr^'^^^^^^^  ^"^^  ^^^^^nd 

of  these  cells.  ^tiuctme,  but  the  air  does  not  reach  the  interior 

spJn™o:gh~t£t^^^^^^^^^  of  the 

in  which  the  organ  Lrbeen  extSecran^^^^^  ^^portanee,  because  animals 
consequences  of  the  operaLrh^^e  0^1^ t  r  ''""'^^^ 
health.    Numerous  hypotheses  have  1      1^       ^PP^^'ent  good 

which,  founded  on  the  study  erf  the  .Wn  '"^■'^'^t;  two  of 

tissue,  and  on  exact  physio  Lll^oLe^^^^^^^^^^^^     Peculiarities  of  the  spleen 

bility,  as  well  as  to  the  elasticity  and  conTaSv  ,f  H  ' 
organ  is  favounibly  constructed  i  -t'^f  rWoo^f  ^o^^^^^^^^ 
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on  the  otWl.and,l.as  ^^n^^:^^  ^V^^X^  ^uUties  of 
in  the  spleen's  volume  .hcM.  jm  auu.^^^^^^  .n 
water  the  eonsccutive  absorption  ol  wm 

the  T)ortal  venous  system.  TColliker,  is  founded  on  the  existence 

*     So-  second  «^^*\f^2Lls^^^^^^  state  of  decomposition,  and 

in  the  splenic  pnlp  «^^^°'^1Srd  of  the  blood  in  the  splenic  vein 
In  Ihe  analyses  nh:t  Seie^fa  nlbJ:  diminution  in  the  proportion  of 
which  have  proved  that  theie  ,    ,  ,  discover 

to  be  remarhed  ^1^-^^^^^^^^^^^ 

organ  ? 

r^^rx^S  IN  THK  ABDOMINAL  POHTION  OF 
,,^....IA.  CHABAC..BS  XK  .HB  ^^^^ 

^HK  niaEsaivE  canal  a.^esticated  manunals  belong 

The  i,.poi-taut  d«es  these  oi-gans  offei  m  the  ^^^^^,,,,3,,^. 

gard  to  the  excretoiy  apga  ^.^^^^  conSr^^ieb  is  detached  at  an 

h  i'tTet  'tlie  ^nte^^^^^^         t'oTvlSletny?  according  to  the  size  of  the 

an  itaSd  which  ^ft--  -^c,  t::^^^^-^^^,  the  cystic  ducU  that 
nn^mal  becomes  dilated  luto  a  va        '     ^j^^  conduit  is  t^6,^^Snaieu        j  .  ^ 

^"X  a?r  treatises  on      ^  £  B^Cmed  the /.ei^ai/c  c^ci ;  w^^^^  But 

portion  which  P'^^f^^i°:\f  Served  for  the  «f  ^"'J^.t  ^eL^iUon  of :  (a)  A  ductus 
S«ct«s  communis  f,,,^  the  posterior 

these  distinctions  aie  VICIOUS  ^  "^'^^i  it'ies  to  the  duode,>um;  and  (?.)  a 

^^^^^^^^  terminates  in  the 

cT^c  duct,  which  branches  suddenly  ^^^^  ^.^^ 

latetduiiu?  ?%-„5etvlf^^^^^^^^     VyfTl^J^^^^^"^'  f 'tf 
the  posterior  face  ot  tlie  live  ,  _  of  P^^tof  various  biliary  ducts, 

mrietes  comprise  three  '"'"'^^  '  ^    continuous  with  that     tl  f  ^a      „all-blad<ler  to  the 

Sue  ;  and     -^it^d"  ^a  i  Z  livt,ld  df.'  not  exhibit,  in- 

h  The  cystic  duct  exteny»  1  ^^gg^^  ot  tUe  iiver,  >x  -  longitudi- 

chofedl  duci.    It -^^';-;f:;t  been  described  J'^^^Srui^oirve^-^^  ""^'^l 

temally,  the  ^P^^J^^^^^^^^t  least  in  ^T^^^S  i^e  iSo^^^^^       '"^^  ^P'"'''^' 

in  the  iioisi>        „,,,.r.ii'p  passes  mio  lui.  o 
to  tlic  intcstmal  suil.wc,  11 
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acouraulatcs.    Wlien  digestion  commences  again,  this  reserve  of  bile  is  thrown  into  tlio 
ductus  choiedocluis  by  tlie  contraction  of  the  miisonlar  fibres  of  liio  cyst  and  bv  the 
pressure  of  the  abdomimil  viscera;  it  meets  tiuit  wliich  comes  direclly  from  tiio  liver 
and  with  it  is  carried  to  the  duodenum.  ' 
We  will  now  glance  at  the  purticular  arrangement  of  this  viscus  in  each  species 
In  the  Ox,  the  liver  is  entirely  confined  to  the  right  diaphragmatic  region    'it  is 
thick,  voluminous,  and  scarcely  notched  at  its  periphery  ;  so  that  it  is  difficult  if  not 
impossible  to  distinguish  three  lobes  in  it,  the  lobus  Spigelii  alone  being  detached  from 
the  mass  of  the  organ.   The  gall  bladder,  fixed  towards  tlie  superior  extremity,  is  nearly 
always  floatmg;  near  its  neck  it  receives  the  insertion  of  several  large  conduits,  which 
come  directly  from  the  upper  part  of  the  liver.    The  ductus  choledochus  opens  alone  at 

Fi^.  219. 


a  great  distance  from  the  pvloina-  M  r..i;„  1     ,■      i  ■ 

and  29i  inches  in  another^' In       Siif  m    ri';^;  '*  P  "  ^'"-'"^'^  «"w. 

differs  but  little  from  that  of  the  Ox^  'nl  ?  "f'  "'f  f"?'  Pf«iti""  of  the  liver 
that  of  the  pancreas,  and  term  nn  es  at  12  to  if  l"'  t"^"'^?''"^'  '^°^^'=^<^i->  ""ites  Itl 

In  the  Fir,,  the  liver  has  I  i7       ,  '^'^  Pylorus.  . 

bladder.    Th/d„ctns  eLSchI:m^^!:;;:!^'-\         •        -'^'Ho  carries  the  gnll- 

us. 
ided 


bladder^   'li^'-l-tiis  cLlZl  ^iens'^^^^^^^^^^  "'''1'^'"  ^n-s  the  gnll- 

.  ,  I"  the  Dog  and  Cat,  tiic  liver  is  verv  31-.?  i        ^  "i'""'  Pylorus 
?nto  (ive  principal  lobes.'   Tlie  n' d  lUlX  h        '''''I'l  V^';?^^  ""'^■'"^'l-  'ided 
•t  eomulcte  lodgment  in  a  U.-.i  '''''       S''"-''la'lder  aituehod  to  it,  and  lives 
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2  I>.;««r<a..-I»  111"  "f  •       1"";  ,fe  »eS  ten, '»«'«  "8'"  l^"?' 


WGESTn'E  CANAL  IH  MA^  ^^^^ 

1   Li«er  -Likc^  that  of  Bnminants,  ^l^e  1^^^^^^^  horizontal ;  its  shape  is 

f  thP  lower  face  of  the  diaphragm.        "^"^^^^ee  oimces.    The  postc.ior  bord.-i 


220. 


Lbbus  Spigelu:  o,  ^o""^  ^'l         <.'  ,.,,.f„<=  ^^pnosus ; 


leil,   uy    I."-  — 

liWent;  it  is  smooth  and  cm- 
vex    The  inferior  face  has  three 
furrow-s  or  fossae:  two  longitu- 
dinal, united  by  a  tninsyerse  re- 
sembling altogether  the  letter  H. 
The  transverse  furrow  represent, 
that  on  the  posterior  aBpect  of 
tlie  liver  ofammals.  and  Its  de  - 
tination  is  the  same.    Tl^e  ng  t 
lon-  tudinal  furrow  lodges  t  e 
oblfterated  umbilical  vein;  ihe 
well  marked  before  and  be- 
lodges    the  gall-bladder 
front,  and  the  inferior  vena 
cava  behind.    This  face  has  four 
obes,  the  right  and  left  and  ,.o 

middle  lobes.  I-^.f'^*  lobu' 
tnmsverse  furrow  is  the  lobu. 
;  uadratus,  and  behind  the  s;.nu- 
iissure  is  the  lobus  Spigeln. 

On  the  lower  face  of  the  right 


left, 
hind, 
in 


'    ',  7 \  .  r,  I  ono-itud  ual        On  tue  lower  lu^c. 
^^'^^^^'"V'at'.tus  ^4nosus•,  lobe  are  three  depressions:  o'^ 

the  peritoneum.  UsrigaicA. 
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fhe  spleen  and  left  kidnoy.    lis  toxtiirc  is  ooiisistent,  and  of  a  grcyi.sh-wliifo  colour  Tl 
duct  of  Wirsini"-;  tcnniiiatos  along  witli  the  ductus  oholedofhus  iu  the  nnipnlla  of  V'lter"* 
•    3.  Spleen.— ThU  is  not  fulcirorni,  but  quadrangular;  its  inferior  cxtrtmity  is  iar«-pr 
than  the  superior.    It  is  atlaclicd  to  the  stomach  by  the  great  ouK'ntnin  and"  its  inner 
fiice  IS  (hvided  iuto  two  porlions  by  a  salient  ridge  ;  a  little  in  front  of  this  is  a  fissure 
the  hmm  lienis,  by  whicli  vessels  enter  it.  ' 


CHAPTER  III. 

THE  DIGESTIVE  APPARATUS  OP  BIRDS. 

CoxSTOrCTED  on  the  same  plan  as  that  of  Mammals,  the  digestive  apparatus  of  Birdie 
nevertheless  offers  m  its  arrangement  several  important  peculiarities,  which  will  be 
hurrie.lly  noticed  m  reviewing,  from  the  mouth  to  the  anus,  its  different  sections 

Month  ~lhe  essentially  distinctive  character  of  the  mouth  of  birds  ronsi.-ts  in  ihe 
fn  fnT  •  '^''iT^  ie^^/i,  these  organs  being  replaced  by  a  horn v  production  fixed 
to  each  jaw,  and  forming  the  salient  part  termed  the  heak.  In  the  Gallwac^,  the  bealv 
IS  short,  pointed  thick,  and  strong,  the  upper  m.indible  being  curved  over  thelower  In 
Falmpeds  it  is  longer  weaker,  flattened  above  and  below,  widened  at  its  free  extremitv 
and  i^urnished  within  the  mouth,  on  the  borders  of  each  mandible,  with  a  erief  of  tSi' 
and  sharp  transverse  lamina  to  cut  the  herbnge.  ,  >  ^.^  «.  seiics  oi  tiiiii 

The  muscular  appendage,  or  tonf,ue,  lodged  in  the  buccal  cnvily,  is  suspended  to  n 
remarkably  mobile  hyoidean  apparatus.  Covered  by  a  horny  epithelium,  ai^^d'^S  ed  ,  t 
Its  base  wi  h  several  papilla,  directed  backwards,  this  or,.an  always  affects  the  form  of 

?o,l         ^"""v- ''^       •'■H"       ^''^'^'^  ^'^'^  tl^e  point  being  cHrected 

foiwards:  in  Ftgeons  thi.  saggilal  form  is  still  more  marked  ;  in  (Lse  ZTD  'cjTrm 

^^^u;  ::t  irS^^  ^^^^t^i^i- ^  ^SStii 
dev^S^dX  tSei^:  :?^s£te?^^S  tii^^ir^c;^?^  i^i^^^-^^ 

Gur.t'  speaks  of  a  parotid  cjland  situated  beneath  the  zveomatie  -irM,  n,!.^.^  i  u 
opens  into  the  mouth  behind  the  commissure  of  the  iaws  I '■  '''I''' 

anc,ular  r,land  of  the  mouth,  and  says  that  t  i^dilfic  .It  to  Zlrfu  T 

scLxtf^  ^^^e^cM^^ijrSuie^L^^^s^i^S; 

angle  formed  by  the  un^on  of  the  two  b^^^  th  7^  er'maxr'" 

orgr ^[Mr  tS  S^eedt^^^i^if  ^St^^lT^^^^^  -  V^V-^ 

Si  -  ---2X'o!;i7bhTir.i 

bein^rtS^y?i^Lt%  ^'0n^S^^J^:t  f™'"  ^'-,"T*i'^'  l-^^fe 
of  the  nasal  cavities  :  a  Ion' tiSal  si  t  dS^^  l^^™'keci  the  guttural  oriiice 

constriction  •  ]n  its  conrsr  if  fc=  c,i       '^1  *  separated  from  the  pharvnx  bv  anv 

its  terminal  ^xbemity     h.^ rl  d  i  t"o  fhe  fiilr  '"'^  T "'^^  neck.^and'the  tradiea^ 

ventricle,  alter  ente'i-ing  th     ho  t  tS^  1^^^^^^^^  ^^-""'■J'-  -r  .uccentdc 

between  their  two  brandies  lasting  above  the  origin  of  the  bronchi 

to  ^''^(^^t:^:^iSi!^^L^  ^"         ^  -.nner  aJ 

Cuv,er.    'Anatomic  Comparee.'    2nd  Edition.    Tarl..  1836. 
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V\Z-  221. 


!AI,   Vll-.W   OK  l-lIK 


The   abdominal  muBcleR 
have  been  removed,  as 
well  as  the  sternum, 
lieart,     trachea,  the 
i/reater  portion  of  the 
neck,  and  all  the  head 
except  the  lower  jaw, 
which  has  been  turned 
back  to  show  the  tongue, 
the  Y'liarynx,  and  the 
entrance  to  the  larynx. 
Tiie  left  lobe  of  the 
liver,  succentric  ven- 
tricle, gizzard,  and  in- 
testinal mass,  have  been 
pushed  to  the  right  to 
exhibit    the  difTerent 
portions  of  the  alimen- 
tary canal,  and  to  ex- 
pose the  ovary  and  ovi- 
duct. 

1,  Tongue;  2,  Pharynx; 
3,  First  portion  of  the 
cc'sophagus;   4,  Crop; 
5  Second  portion  of  the 
oesophagus;  6,  Succen- 
tric ventricle;  7,  Giz- 
zard; 8,  Origin  of  the 
duodenum;    9,  lirst 
branch  of  the  duodenal 
flexure;     10,  Second 
branch  of  the  same; 
11  Origin  of  the  float- 
ing portion  of  the  small 
intestine;    12,  Smal 
intestine;  12',  Terminal 
portion  of  this  intestine, 
flanked   on   each  side 
by  the  two  ca?ca  (re- 
crarded  as  the  analogue 
of  the  colon  of  mam- 
mals);   13,    13,  Free 
extremities  of  the  ce- 
cums; 14,  Insertion  of 
these   two  culs-de-sac 
into     the  intestinal 
tube;  15,  Rectum;  lb. 
Cloaca;  17,  Anus;  1», 
Mesentery;    19,  Left- 
lobe  of  the  liver;  -0, 
Right  lobe;  21,  Gall- 
bladder; 22,  Insertion 
of  the  pancreatic  ana 
biliary  ducts;  the  two 
pancreatic  ducts  are  the 

anteriormost,  the  cho- 
ledic  or  hepatic  ism  the 
middle,  and  the  cystic 
duct  is  posterior; 
Pancreas;  24,  Dia- 
phragmatic a^pec^  ;J 
the  lung;  -^f, 
(in  a  state  of  atroph))- 

VOWT..        2.!.  Oviduct. 
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111  GalliiKtcii'  (Fii,'.  221.  3,  4,  .T),  tliis  cliluliilioii  does  nut  exist;  but  tlie  aasopl  wnn 
lirescuts  ill  its  coiiroo.  and  immediately  Ixif'nro  eiitiaiiiji:  the  chest,  lui  ovoid  membranous 
poiieli  named  the  crop  (or  intjlnvies.)  In  tlie  oosojibagus  of  Mie.se  biids,  tlion,  we  /iud 
two  distinct  sections,  joined  end  to  end — one  superior  or  cervical,  the  other  inferior  or 
tliorafic  on  tlie  limit  of  which  is  the  crop.  TJie  latter  does  not  diifer  in  its  strncliiro 
from  the  a'sojihiif^ns,  and  is  ii  tempurary  reservoir  ibr  the  food  swallowed  by  the  iinimal 
duriuj;  its  meal,  and  where  it  is  softmed  by  beiiis  iiiiiiresnated  with  a  certain  qnantity 
of  fluid;  after  which  it  is  passed  into  the  siiccentric  ventricle  by  the  contractions  of  the 
external  membrane  of  the  crop,  aided  by  a  wide  subcutaneous  cervical  muscle  which 
covers  that  reservoir. 

In  rUpons,  the  crop  is  also  present ;  but  it  is  divided  info  two  lateral  pouches,  .md 
exhibits  glaiuhdar  eminences  towards  the  common  inferior  opeuhig  of  these  sacs  info  the 
losophagus.  "  Otherwise,  singular  changes  are  observed  in  the  apparent  structure  of  its 
walls  in  the  male  as  well  as  in  the  female,  during  incubation,  or  during  the  first  weeks 
after  hatching."  (Hunter  was  the  first  to  observe  this  :— '  Observations'ou  Cerhiin  Parts 
of  the  Animal  Economy,'  London,  1792).  "At  this  period,  the  membranes  of  the  crop 
become  thickened ;  the  vessels,  nuore  nnmerons  and  more  apparent,  are  redder  and  the 
glands  more  developed.  The  internal  surfucc  is  divided  by  folds  or  lidges,  wh'ich  cross 
each  other,  and  form  triangular  meshes  ;  while  an  aj^paren'tly  milky  fluid  is  poured  out 
from  the  secretory  pores  into  the  cavity  of  the  crop.  Pigeons  (xclusively  nourish  their 
young  with  this  fluid  during  the  first  three  days  of  their  existence."  ^ 

Stomach  — The  stomach  presents  numerous  variations  in  birds.  Its  simplest  form  i« 
seen  in  the  heron,  pelican,  petrels,  etc.,  where  it  is  a  single  sac  provided  with  a  thick 
zone  of  glands  around  the  entrance  of  the  ojsophagus,  which  secrete  the  gastric  iuice 
Eut  in  the  majority  of  tlie  other  species,  and  particularly  in  our  domesticated  bird«  the 
disposition  ot  the  stomach  is  modified  and  complicated  ;  the  gLmdular  zone  destined  for 
the  gastric  secretion  terms  a  special  compartment— the  succerdric  renlricle,  and  this  is 
tolloNved  by  a  second  re=ervoir-the  gizzard,  which  is  remarkable  ibr  the  strong  muscular 
constitution  of  its  walls.  The  first  is  also  named  the  glcualular  stomach,  and  the  second 
the  muscular  stomach. 

Glandular  stomach,  01- succentrio  ventricle  (provenlriculiis)  (Fiix  22]  6")— This  i«  nn 
ovoid  sac  placed  in  the  median  plane  of  the  body,  between  the  two  lobes'  of  the  liver  an 
beneath  the  aorta.    Its  anterior  extremity  receives  the  ins,  rtion  of  the  cesopha-us'  tl  e 
posterior  is  contnined  by  the  gizzard.    The  volume  of  this  stoni«ch  is  incousiderab'e'  ii  d 
I  S  cavily  IS  very  narrow  ;  the  aliment  does  not  accumulate  in  it,  bi^  n  eS  p!,ssi^ 
Wirough,  carrying  wi  h  it  the  acid  juice  which  afterwards  dissolves  its  prot.  in  e  emen  s  Its 
walls  have  three  tunics  .-  an  external  or  peritoneal ;  a  middle,  formed  of  widte  m  iscula, 
fibres,  continuous  with  those  of  the  oesophagus;  and  an  internal,  of  a  nmel   iat"n  r 
forated  by  orifices  for  the  passage  of  the  gastric  juice.    These  are  suia  I  cvlm^^v     i  ^  i" 
perpendicularly  to  the  surface  It  the  stomach,  closeh.  laid  ^^ost  ot  -u  ^  he  d^^thi 
inioroscopic  glands  of  Lieberkiilin,  and  contained  in  the  celliT  1^  lave   m  S  'il 
to  the  middle  tunic.    The  glandular  structure  of  this  rect  n  ao  e  siX  ,  1  ''T 
that  it  should  be  assimilated  to  the  right  sac  of  IhT stomach  fn^  S^^^^^^  demonstrates 
must  be  regarded  as  the  true  stomach.  ^      Solipcds,  and  therefore 

Gizzard,  or  muscular  stomach  (ventricidus  hulbosm)  (Fig.  221  7)  — Mucli  mnm  v„i 
mmous   ban  the  preceding,  this  stomach  is  oval  in  form  depressed  m,  eT.l  !n  , 
situated  behind  the  liver,  being  partly  covered  bv  the  Kte,^  Inl  I        i  I  T  ]  """^ 
and  to  the  right.  and  at  a  sho^rt^istLcirm  e'^ch  ofl'^^^^^  Above, 
succentric  ventricle  and  the  origin  of  the  duodenum  cavitv  ot    ?o         T  f 

«ood  mixed  with  a  large  quantity  of  silicioi,^  pelJiLr^^^o" Vselfu  Sndtt^ 

extraordinary  indnrntion  of  its  Si'^mlcTaTei- ^  icW^^^^^^^^^  {'"^'S^-  -"^ 

of  horny  tissue,  and  is  so  easily  detached  from         ,S  .     ■  d'aracters 

and  inferior  r(^ni,i,-^;„„        i  i  _      ,.      "PiJi"-o  iwo 


apparatus  is  a  thin  peritoneal  envelope.  ""''^^''^  contractile 

The  gizzard  is  the  triturating  apparatus  of  birds     Wl,n„  tn^  r 
:t  has  not  yet  submitted  to  any  dil^gvogatic^'S  uSSShVl^^SnimmSS 


uoeruoi,.    •  Lec;ona  d' Anatomic  Co.nparce  do  G.  C.ivier.'    a.id  lidition. 
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c„n.cou«  layer  smcud  over  the  ^^'^^^-''-'^^  ^^^""^^^l^^  its  contents;  and  .ih- oub 
„ece38ury  to  iv.i.t  the  ^-''^/'^^l^^i;'.*^^;  °  e  instinct  cau>^^s  birds  lo  «wa^^l^^^^^ 

pebbles-verit  d.le  art.Ucml      ^  '  '  '  "  S^muscles^  the  food  is  bru.sed  This 

and  between  which,  by  the  eilo.  s  of     e  ^  ,  j,.,!,  ^d  ,.n  hard  coriaceous  ahrnent, 

triturating  action  of  the  g.///ard  s  «"  y ^^^^^^^^^^  in  birds  <.f  prey,  m  wh.cli  Uic 

sueh  as  the  various  kind  of  g  an>        wou  „^^„,|,,anc  of  unifonu  thickness; 

two  gi/z:nd  muscles  are 

.bowing  that  the  presence  of         f^Xtine  V^vies,  as  in  Mammals,  according  to  he 
iNTESTrNio.-'l  be  leng  h  f  .^X■^S^o^  Z^^ ,  it  is  "otably  elongated  in  omnivorous 
nature  of  the  food  :  very  ^.^^^^^^^f  ^f^J^^^'  unllbrm  throughout  il8_wl>ole  cxt-^.t. 
nnd  .nanivorous  buds.    Us  diametci  is  ""-".''J^   ■,.  ,^  recognised  m  the  intestine 

:  it  s  difficult  to  establish  in  b.rds  tho  v.  i  ou^  ^\oop  i''h  rci^Jesents  the  duodenum, 
ot-  Mamuvalia.    It  begins      a  Po^^  ^^.^  ^^^f^hLl  to  each  other  like  the  cohc 

and  whose  two  brauches,  ^  ''°/iit  „iesente,ic  rteuum  to  the  colon,  tins  par  of  the 
flexure  of  Solipeds.  Fixed  by  a  ,'''^°iV  +  two  br  inches  Its  curvature  floats  ireely  m 
hitestine  includes  the  pancreas  .l^et^veen  it.  two  b  ancues 

the  pe  vie  portion  of  the  abdominal  ^'^^'^  y.       ^^^f ' '/de^^  sublumbar  pariet.-s  by  a 

\o  the  duodeual  hop  succeed  '^Xf  un  into  a^Sgle  mass,  elongated  from  before  to 

™rjt|tottemajorilsotn»Umtot»  ll»^^  Tim  reservoir  » 

m.ieseBt  Uie  reservoir  beariog  EXn  lire 'rack  ot  tlio  iutesliiie  in 

According  to  this        ':'^\'^ T^Xes  anSxerto^be  viscera  (fig  221  12  )  correspond. 

iutestL  wliicl   tbllows  the  opening  of  tUe  221,  16),  a  vestibule  common 

tMs  V  sen  is  terminated  by  a  ddatat.on  the  cloaca  ^^^^^^^  ^^^^  ^ 

£^^.rSestive  and  SvCra^^XenTfor  the  ni-eters,  oviduct,  bursa  ol 

alwajs  laio'-'-  J     .1     Piae.on,  this  gianu  -r,,*  tiip  •irrin"-ement  of 

Sirs  - '      '  -y.  p-^ '» 


BOOK  III. 
Eespikatoey  Appaeatus. 

The  maintenance  of  life  in  animals  not  only  requires  the  absorption  of  the 
organisable  and  nutritive  matters  conveyed  to  the'  internal  surface  of  the 
digestive  canal,  but  demands  that  another  princii)le,  the  oxtjgen  of  the  atmo- 
sphere, should  enter  with  these  materials  into  the  circulation.  In  animals 
with  red  blood,  this  element,  in  mixing,  with  the  nutritive  fluid,  commences 
by  expelling  an  excrementitial  gas,  carbonic  acid,  and  communicating  a  bright 
red  coloiu-  to  that  fluid,  with  which  it  circulates  ;  it  is  brought  into  contact, 
m  the  general  capillary  system,  with  the  minute  structures  of  the  various 
apparatus,  exercising  on  the  organic  matter  composing  them  a  special 
excitory  influence,  without  which  the  tissues  could  not  manifest  their 
properties,  as  well  as  inducing  a  combustible  action  which  evolves  the  heat 
proper  to  the  animal  body. 

This  new  absorption  constitutes  the  phenomenon  of  respiration  In  the 
Mammalia,  this  is  effected  in  the  lungs  :  parenchymatous  organs  hollowed  out 
into  a  miiltitude  of  vesicular  spaces  whicli  receive  the  atmospheric  air  and 
expel  it,  after  deprivmg  it  of  a  certain  quantity  of  oxygen,  and  giving,  in  return 
a  proportionate  quantity  of  carbonic  acid.  These  organs  are  lodged  in  the 
thoracic  cavity,  whose  alternate  movements  of  dilatation  and  contraction  they 
lollow.  Ihey  communicate  with  the  external  air  by  two  series  of  canals 
placed  end  to  end:  1,  A  cartilcujinous  tube  originating  in  the  pharyngeal 
vestibule,  and  nimifying  in  the  lungs;   2,  The  nasal  ccmtiesXlSL 


CHAPTEE  I. 
EESPIEATORY  APPAEATUS  OP  MAMMIFEES. 
In  this  apparatus  we  wHl  first  study  the  organs  external  tr>  +i 

resp™to.y  app„>.ata,.    Tto.e  arc  the  %™a  hodie.ZiZ»^  Und!"' 

Iim  NASAL  CAVITIES, 

These  cavities  are  two  in  niunber,  a  right  and  left  and  nff^,.  f      .  i 
heir  entrance,  or  nosirils-the  fo  sse,  properly  ca  led   wW         '  -"^^ 
these  cavities;  and  the  diverticuli  named  W.7  '  constitute 
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,,      1     lu    On  the  first  of  these  make 
Frepan,t!o:,.-llemo.e  Iho  lower  jj^- ^-[^^  third  .u-.lar  tooth,  the  other 

two  iransverso  m-ctions,  one  passing  betweo-i  t  '  "^^^^^  l„„.itu,UnaUy  and  vert.ca  ly  a 
behind  the  denial  >arade.    ^aw  ^'^  j^^^^^^^^^^^^^^  .  horizontal  seetion  m  such  a 

'^^Z^t^l"^  ^  io^n^l^ons  to  that  shown  in  ,.ure  .3. 

1   The  Nostrils. 

of  rtw  iioso,  <';'°'''f°''''°t,7„S  i?,w«i-(U,  and  slightly  em-ycd  on  tlic.u- 

The  lij)s  or  aim  of  tlie  uobtiil  ^^^J^^^^^^l.    '    n^^,^  ^^terml  is  concave  on 
thin,  deliiate  skin  ^^^^^^^ ^  Jn"^^^^  -^"'^^  unites  these 

its  free  margin  ;  the  f  ^ht  ^^^.^  e^ii'ved  inw  When  the  finger 

two  wings  superiorly,  forms  ^  ^  enter  the  nasal  cavity,  but  the 

is  introduced  into  thxs  comm  ssme^t  does  BO       ^  ^^^^^^^^    to  the  angle 

SirJ^f  he^rt  the  elevated  process  of  the  pre- 

-tZ^Z,  according  to  ^^^^^  ^  --^S^ 

I  the  inferior^  orifice  of  ^fX^a'w^"^^  -r'""!' 
caxTied  to  the  inner  face  oUheexte^^^^^  ^  ,arh7a,mo«s  /mme.orfc, 

..rtrZelt^td.^^^^^^^^^^  formed  hy  a 

nxanner  to  the  inferior  ^^^J^^^.^^^^^^^^^ 
of  the  nose,  by  means  ol  ^^^^V^^^^P'^ltuated  in  the 
cartilage  offers  •.  a  ^^^^^^J^Pfth^iostril,  and  covered 
substance  of  the  mner  wmg  of  the  '      222,  1)  ; 

by  the  transverse  muscle  ^.^  into  the 

id  an  inferior  l-^'^-^' ^^^^^ t  ^  point,  to 

lower  commissure,  is  vf^^^^^J^^^  insertion  of 
the  external  wing,  where  it  i^^^!^'  ^^^.i^i-is  muscle 
several  fasciculi  belonging  ^^^^^^^^^^^^^^  ^^.e,  and 

«.,«n.uu«  «f  ^^''^  i^-^^"  wiL  222  2).  Each  ^ving, 
HNlf  supernaso-labialis       8;/;^;  .^.^leton ;  but  that 

therefore,  P°--«- r^^J^tg^^^lete,  in  conse- 
of  the  external  wing  is  vc  y  ^  ..^^ 

cAuTiiAGES  or  TUB  Kos..  ,f  its  being  o"ly 

1,  1,  WWe  portion,  form-  the  CO'inno^^  «f  J  f  .^^^d       ^  ti^e 

'  in'gthebaseo  the.nte  -  ^    cartilage,  it  WiU  be  "f,^^^  and 

nalwingofthenostr  ;        -Lui^     nose  prevents  theu-  faUmg  i^^^f;';; 
2,  2,  Narrow  extremity  ala3  of  ^^^^f^'-^^  ti^g  external  orifices  of  the  re 
prolouged  into  the  cx-  j^i.^ays  keeps  open  tne 

LrnaWiug;  3,  Superior  jj-atory  apparatus.  ^..^^^^^  of  the  alffi  are  all 
or  anterior  border  ot  the  1  KwscZes.-The  motor  muscfes^^^^^  They  are  :  the 
-Pt-  dilators  in  the  domesticated  anim^^^^^^^^ 
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nose,  a  single  muscle  placed  on  the  widened  jjortion  of  tlie  cartilaginous 
pieces  ;  the  supermaxillo-nasalis  magiius  (dilatator  naris  lateralis— Tcvcivall), 
or  pyramidal  muscle  of  the  nose,  whose  insertion  occupies  the  whole  extent 
of  the  external  wing;  the  supermaxillo-nasalis  parvus  (nasalis  brevis  lahii 
superioris—Vevcivi\\\),  fixed,  hy  its  two  portions,  to  the  skin  of  the  false 
nostril;  iha  middle  anterior  (depressor  alee  nasi — Percivall)  which  is  con- 
founded, superiorly,  with  the  external  fasciculus  of  the  preceding  muscle, 
it  heing  attached  to  the  inferior  branch  of  the  cartilaginous  appendix  of  the 
maxillary  turbinated  bone ;  and,  lastly,  the  supernaso-labialis  (levator  lahii 
supenons  alaique  nasi— Percivall),  whose  anterior  branch  is  inserted,  in 
part  into  the  external  wing.  All  these  muscles  having  been  described  in 
the  Myology  (page  220),  need  not  be  further  alluded  to  here. 

Integuments  of  the  nose.— The  skin  covering  the  alse  of  the  nose  ex- 
ternally, IS  doubled  over  their  free  margin  to  line  their  internal  face,  being 
prolonged  over  the  entire  extent  of  the  false  nostril,  and  is  continued  in 
the  nasal  fossas,  properly  called,  by  the  pituitary  membrane.  This  skiA  is 
hne,  thm,  charged  vnih  colouring  pigment,  often  marked  by  leprous  spots 
and  adheres  closely  to  the  muscles  included  between  its  dupHcatures,  throu-h 
the  mediiun  of  a  very  dense  and  resisting  fibro-cellular  tissue 

Vessels  and  nerves.— The  nostrils  are  supplied  with  blood  by  the  superior 
cm-onary,  the  external  nasal,  and  the  palato-labiul  arteries  ;  it  is  returned  by  the 
glosso-facial  veins,  and  partly  by  the  venous  network  of  the  nasal  mucous 
membrane.  The  lymphatics,  large  and  abundant,  receive  those  of  the 
pituitary  membrane,  and  join  the  submaxillary  glands  by  passing  over  the 
,  cheeks.    The  nerves  are  very  numerous,  the  sensory  being  derived  from 

FuNCTiCN8.-The  nostrils  permit  the  entrance  to  the  nasal  cavities, 
of  the  air  which  is  to  pass  to  the  lungs.     Their  dilatability  allows  the 

resZZ^     It\-f  f  h        'T/.?"".^'  ^^^^^'^^^^g       the  "^iemards  of 
respimtion     It   s  to  be  remarked  that,  in  Solipeds,  the  nostrils  constitute 
the  only  channel  by  which  the  atrial  column  can  be  inSuced  to  the 
;  \  f  ir'T"""'  development  of  the  soft  palate  which  is 

I  opposed  to  the  entrance  of  air  by  the  mouth  ;  these  orifices  arrafio  for  tho 

;Xc\rna'"''^*";'^'T^";*^.^"  domestic^  ed  anl'Ss  in 

■which  the  passage  of  air,  by  the  buccal  cavity,  is  easily  accomplished 

2.  The  Nasal  Fossae.    (Figs.  223  224  ) 

TV,^         f  I  i^ig.  2,2.6  tor  the  whole  of  these  cavities 

"^'"O  a  «o/ or  ».o/.:a>„,,  „.a 

theylf  «7„ta:cl~^^^^^^^^^  -o-e  so  as 

space  soparating  thornXosirnZ  It?         •»     ""^  Tie 

,  "  '"^  -l.t«.>,,  and  i.  porfoaly 
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before-mentioned  bone.  described,  and  we  will  only  now 

The /«rli7iai«l  tones  have        fj.  ^f,^.;,.*;,^^^^^^        Eacli  is  formed  of  a 

refer  to  tbe  principal  f-*"-?'  «^ ^^S^'^S  W  divided,  iuternally,  int. 
bony  plate  rolled  xn^on  Itself  (F  g  2.3  ^.^^^^  ^5 

two  sections,  tbe  superior  of  "J"-^  continued,  inferiorly,  by  a  tibro- 

ferior  belongs  to  tbe  nasal  fossfB  ;  they  .   '  ^^^^  to  tbc  external 

ca'iilaginous  framework,  wbicb  P^-«l«"g^.^^"eto^^^^^^  turbinated  bone 
oiiice^of  tbe  nose.  Tbe  flexible  g^^f  J.f  ^^^^S^^^  veacbing  tbe  abc 
SrSsf«rS;:;;tS  bone  is  always  bifurcated, 

Fig.  223. 


,„-^0  OF  AN  OLD  HORSE,  SHO™  TUB  AEKANGEMLM 
TRAUSVBKSE  SECTION  OF  ^UE  UBAU  "  jioUTH. 

^"^^         \  t        ^  Inferior  ditto:  4,  Median  septum  ot 
sSe^;  7,  Section  of  the  tongue. 

.    V      1     directly  continued  by  tbe  superior  extremity 
1  'ts  antero-superior  branch  is  cluectiy  oo 
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hoiie :  it  is  the  mirrowest.  The  middle,  comprised  between  the  two  tur- 
binated  bones,  presents,  on  arriving  near  the  etbmoidal  cells,  tbe  orifice 
wliich  brings  all  the  sinuses  into  communication  with  tlie  nasal  fossa.  This 
orifice  is  ordinarily  narrow  and  curved;  but  we  have  seen  it  sometimes 
converted  into  a  foramen  sufficiently  wide  to  permit  the  introduction  of  a 
finger  end.  It  is  also  by  this  meatus  that  the  inferior  compartment  of  the 
turbinated  bones  oi)ens  into  the  nasal  fossa,  these  two  bones  beino'  each 
rolled  m  a  contrary  direction.  The  inferior  meatus,  situated  uud°er  the 
maxillary  turbinated  bone,  is  not  distinct  from  the  floor  of  the  nasal  cavity 
^t'e  figure  224  for  the  arrangement  of  the  turbinated  bones  and  the  meatuses 
on  the  external  wall  of  the  nose. 

Roof  or  arch.— This  is  formed  by  the  nasal  bone,  and  is  only  a  narrow 
cliannel,  confounded,  as  has  been  said,  with  the  superior  meatus 

J  foon-Wider  but  not  so  long  as  the  roof,  which  is  opposite  to  it,  but 
from  which  It  IS  distant  by  the  height  of  the  cartilaginous  septum,  the  floor 

Se  monJb  T'""  'i'^''  'f- ^  P^^"*"^^  ''^^^^  ^^P^rates 

tne  mouth  from  the  nasal  cavities. 

In  front  of  this  nasal  regi.m  is  remarked  the  canal  or  orqan  of  Jacobson  ■ 
a  short  duct  terminating  id  a  cul-de-sac  in  the  middle  of  the  cartilaginous 


Fiff.  224. 


LO.N«lTUi.I.VAL  MEDIAN  SKCTIO.N  OF  THIO  llKAD  A>,D  UPPER  PART  OF  NECK 

'id:        Itv'^-SnSnUus'. stylo-thyroideus  ;  5,  Guttun.l 

Crnniai  ^..^Vn    o!^^  ^'  SP^e^oidal  siuus ;  10, 

14,Etl,n>oidaU;;b  kated  bone'-  15  M  l     ^'1'''^''^^^-'  13,  Frontal  sinus 

nostril ;  18,  PhaiTnfeal  cavitV     1 Q  turb.na  ed  bono;  16,  Entrance  to 

Hard  palate.     "'"'^""'''^  '''^^'^^ '  l^'  Inferior  maxilla;  20,  Preniaxilla;  21, 

substance  which  closes  the  incisive  foramen.    At  the  hcHnrr, 
sac  opens  a  second  canal,  lonc^er  widor  Tml  f         bottom  of  this  cul-de- 
has  not  yet  been  described   Tlfl  L  w^^^^  remarkable,  but  which 

"  Stenson's  duct.")  It  has  .nn^ofl  ''"^^^  ^y  Stenson,  and  is  named 
commences  by  a  iw         onT  ^^^^^^^^^  ?  ^-t-g  ^uill, 

«eptu^.itterminates,^::te:ti:!^-:,^^^ 
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The  Btvuctuv.     t.i.  -luct  ^^s^^  ^f^^^^^ ^ 
its  walls  arc  ovidently  compoBed     J^^^  ^^i^s,  and  au  external  of  a 
very  rich  in  ^olUcleB,  and  havmg  lo^^^^^^^^^  U  ,s 

fibrous  nature.    These  ^^J^^    fii^nxent  of  the  Bpheuo-palatme 

nervous  divisionB  emanatmg  ^^^^^.^^^         of  the  canal  to 

a^^^^^^^^^  "^'^^  ^ 

^ts^^uscs  are  quite  ^J,^'!^""^^";. ,.  -^^.^or  e«;/r6'miiy  of  the  nasal  foBsa  is 

Eo^treraities.-T^o  ante      .^JS   The  posterior  or  mpenor  ex<rm<(j/ 
formed  by  the  nostnl  ^1;;^^^^^  '^^^  cells.  Below  and  belnnd 

presents,  above,  a  space  oecuincd^^^^  pharyngeal  cavity  by  a  wule  oval 
t^-^^^^T^  the  lo^i  and  palate  bones:  thrs  .  the 

gUturS^pening  of  the  nasal  fo^^^^^^  or;g^n\..iu^n 
^    STKUCTUBE.-;-The       ^j^/^^^^T,  t^eso  cavities  are  formed;   2,  The 
1,  The  hony  framam-h  \  l^'2em-  3,   The  ^emhrane-th. 

.^^SSS^^^  1,  The 

gXr  tube  cixiumscrrl>ing  the  nas  ^.  ^^^^^^  ,       applied  agau.B^ 

bottom  of  this  tubular  0^^"^' ''''  t  median  plaue,  and  serving  as 

he  late  aTwallB  ;  3,  The  ^^^t  ,Uv'^^^^^  '''' 

Itpport  for  tl^--tr rnrW^^^^^  al-dy  studied  ^  detail,  wo 
"XfoWves  to  their  simple  enumer^^^^^  4V__rormed  of  cartilage 
"'"^S  MioBi^K  or  THK  N«  ?  ^^^f  ,:thi^^^        than  the  perpendr- 

suscepUble  of  ossifieation,  ^^^^  P^^^^^n^''  the  extremity  of  the  nose 

pituitary  membrane  ^         ^^.^^  ^.^e  and  medkn  B^t^^^^^f^*;^ 

^     The  supenor  border  ™f  ^^J^^ind  left  on  the  inner  faces  of  these  in 

wnnd  the  nasal  spine,  ino 

,   •  r  co.tin.ea  without  ..y  precise  llm.laUon.  by 

it  also  covers  lu  enveloping 
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and  i"s  insmnated,  by  the  middle  meatus,  into  the  cells  of  the  inferior  oi- 
anterior  compartment  of  tliese  osteo-cartilaginoiis  columns.  It  also  ponotratcs 
by  the  semicircuhu'  opening  of  this  meatus,  into  the  sinus,  to  give  it  its' 
mucous  covering,  and  is  likewise  prolonged  into  the  apparatus  of  Jacobson 
±5ehiud  it  IS  confounded  with  the  lining  membrane  of  the  pharyngeal  cavity 
Its  deep  face  is  separated  by  the  periosteum  or  perichondrium,  from  the 
bony  or  car tihigi nous  walls  on  which  it  is  spread ;  and  it  is  united  to  the 
two  precited  layers,  this  union  being  closest  where  it  is  thinnest,  althou-h 
It  can  always  be  eas.ly  distinguished  from  these  two  fibrous  layers  through- 
out the  who  e  extent  of  the  nasalfossa.  The  free,  or  superficial  foce,  presents 
numerous  glandular  orifices,  and  is  constantly  covered  by  an  abundance  of 
mucus,  that  prevents  the  desiccation  to  which  this  surface  is  exposed  bv 
tlic  incessant  movement  of  air  over  it.  i  j' 

tbof Tnir""""^^^  organisation  of  the  pituitary  membrane  resembles 
that  ot  other  mucous  membranes,  but  it  also  presents  some  differences 
according  as  to  whether  it  is  examined  near  the  nostrils  or  deeper  in 
the  cavities     It  is  also  usual  to  divide  it  into  two  portions  :   the  olfactorn 

bone  and  cells;  and  the  Schneiderian  membrane  covering  the  inferior  two- 
thirds  of  the  nasal  cavities.  ^        iuieixui  iwo 

rn«??1  ""''r  ""l  Schneiderian  membrane  is  thick,  soft,  spongy  and 
rose-coloured,  and  contains  a  large  number  of  vessels  and^zL^^'S 
atter  are  mucous  or  racemose  glands,  and  are  extremely  abundant  in  the 
layer  covering  the  septum  of  the  nose,  as  well  as  at  the  inner  Tee  of  the 
cartilaginous  appendices  of  the  turbinated  bones- 
.though  they  are  rare  or  altogether  absent  on  the 
external  face  of  the  latter.  The  ej>ithelium  is  ciUated 
and  siraiified  the  deeper  cells  being  round,  those  on 
tJie  surface  columnar. 

The  olfactory  mucous  membrane  differs  from  the 
KT  "'^  l^f  its  greater  thinness,  its  delicateness,  its 
slightly  yellow  tint,  and  the  character  of  its  epithe- 
lium I  he  conum  contains  straight  or  slightly-con- 
torted glands-the  glands  of  Bowman.^  The 
epMum  js  columnar  and  stratified,  and  readily 
changes;  m  animals  it  is  destitute  of  cilia.  The 
deeper  cells  contain  some  yellowish  pigment  granules 

cfemtTs  wf'Tf"  i^  t-n  fusiform 

T  W  11  considers  as  concerned  in  olfaction 
These  cells  have  two  prolongations :  a  deep  one 
which  IS  connected  with  the  fibres  of  the  oTfactorv 
nerve;  and  a  superficial,  that  enters  between  tie 

T^'         rr'^^'      cleepersS  Jer; 

retted        h  £tt\v&sT^"; 
tissue  belonging 

ceil,    bdinltzc  describes  another  set  of  enithoHnl 


Fig.  225. 


CliLr.S  OF  TUK  OI.FACrORV 
MUCOUS  MEMBRANE. 

,  h,  c,  After  Scliultze; 
d,  e,  f,  After  Locldiart 
Clarke. 
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(ippcanince  not  covered  by  any  nicnil.rnno,  apart  fn.ni  the  contouts  of  the  ctll, 
whicli  arc  a  yellow,  granular  proto-plasnia  Biirroniiding  an  oval  nucleus  lynig 
in  col«urlc-ss'  proto -plasma.  Tiro  extrennty  of  these  cells  is  thm  and  they 
can  bo  traced  inwards  until  they  expand  into  a  flat  portion  that  sends  off  pio- 
cesses  which  appear  to  be  continuous  with  the  hbres  of  the  submuemu 
connective  tissue!  Similar  cells  (c)  are  found  towards  the  margin  of  the 
true  olfactory  region,  but  these  have  a  band  at  their  free  extremity,  which  is 
also  nrovided  with  a  circle  of  cilia.)  ■,  ,   ,   .        ^  i 

The  pituitary  membrane  receives  its  blood  by  the  opldhalmc  ani  naml 
arteries  -  it  is  returned  by  the  large  anastomosing  veins  whicl>_  form,  in  the 
deep  layer,  a  long,  close,  and  magnificent  plexus  that  terminates  in  the 
satimte  vein  of  the  nasal  artery.  This  plexuous  arrangement  is  so  marked  at 
certain  points-as  at  the  appendices  of  the  turbinated  bones,  t.iat  gives  the 
mucous  membrane  somewhat  the  appearance  of  erectile  tissue.  It  will  be 
understood  that  in  favouring  the  stagnation  of  the  blood,  this  arrangement 

^"Tr!;#cS^^^^^^^  be  injected  for  a 

lono-  time,  neither  in  man  nor  animals;  and  this  led  several  anatomists  to 
deny  their  existence.  Nevertheless,  they  do  exist,  and  form  a  fine  superficial 
nelvvoxi  on  the  septum  of  the  nose,  the  turbinated  bones,  and  the  meatuses. 
The  trunks  passing  from  it  go  to  the  submaxillary  glands.  _ 

The  nerves  of  this  membrane  are  numerous,  and  are  derived  from  the 
first  and  Sh  paii-s,  and  from  Meckel's  ganglion.    The  ramifications  of  the 
olfocC  nervl  on  emerging  from  the  apertures  of  the  cribriform  pla  e  of 
the  ethmokl  bone,  pass  to  tie  inner  and  outer  walls  of  the  nasal  cavities 
beLf  S  ned  fk  the  olfactory  mucous  membrane,  they  do  not  descend 
leZ  tt  Wi-  third  of  these  elvities.    They  form  at  first  a  close  plexus, 
S  after  v3s  terminate  in  a  manner  not  quite  understood.   Schultze  admits 
thPv  terminate  on  the  olfactory  cells  mentioned  above. 
The  bi™s  ^^--ived  from  Meckel's  ganglion  and_  the  fifth  pair  are 
iho  biancn  ^^^^.^^g^        tj,,  Schneiderian  membrane,  and 

Fis.  226.  jjamed  the  etlimoidal  branches  of  the  palpebro-nasal 

and  spheno-palatine  nerves.  They  endow  the  nose  with 
an  acute  degree  of  sensibility,,  and  it  is  believed  that 
thev  render  olfaction  more  perfect. 

(It  is  to  be  remarked  that  the  filaments  composing 
the  olfactory  plexus  differ  from  ordinary  cephalic  nerves 
in  containing  no  white  substance  of  Schwann  and  are 
nucleated  and  finely  granular  in  texture,  resembling  the 
gelatinous  form  of  nerve-fibres.  The  surface  to  which 
they  are  limited  is  that  covered  with  the  yellowish- 
browi  epithelium.) 

3.  Sinuses. 

The  sinuses  are  very  anfractuous  cavities,  excavated 
in  the  substance  of  the  bones  of  the  head  on  f 
the  cranium  and  face,  and  around  the  ethmoidal  masses, 

which  they  envelop. 

These  cavities,  diverticnli  of  the  nasal    ossa>,  are 
pairs,  and  are  five  on  each  side:  the  Jront<^^'P-^ 
mamillary,  sphenoidal,  etlmoidal,  and  infenor  max^nary  sinuses.    Ihe  hut 


I.-IB11ES  OF  ULTIMATE 
RAMIFICATION'S  OF 
OLFACTORY  NERVE 
OF  DOG. 
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jiresents  very  irreg'ulav  walls,  wliicli  uvo  formed  by  the  frontal,  imsnl,  lachry- 
mal, ajiil  ethmoidal  bones,  and  the  superior  portion  of  the  etlimoidal 
turbinated  bone.  It  communicates  with  the  superior  maxillary  sinus  by  a 
vast  opening  made  in  a  very  thin  bony  partition.  A  thick  vertical  plate, 
often  bent  to  the  right  or  left,  but  always  imi^erforate,  sejmrates  this  sinus 
from  that  of  the  o^jposite  side. 

Superior  Maxillary  Sinus. — Channeled  beneath  the  orbit,  betvyeen  the 
maxillary,  zygomatic,  ethmoid,  and  lachrymal  bones,  this  diverticulum  is  the 
largest  of  all,  and  is  divided  into  two  conij)artmeuts  by  the  maxillo-dental 
canal,  which  traverses  it.  The  internal  compartment  constitutes  a  kind  of 
shallow  cavity,  continuous  with  the  sphenoidal  sinus,  and  presents  a  narrow 
slit,  which  penetrates  to  the  ethmoidal  sinus.  The  external  compartment 
is  separated,  in  front,  from  the  maxillary  sinus  by  a  partition  which  M. 
Goubaux  has,  contrary  to  the  generally-received  opinion,  demonstrated  to  be 
imperforate  at  all  periods  of  life ;  though  he  has  sometimes  found  it  so  thin 
as  only  to  consist  of  two  mucous  layers  laid  against  each  other.  This 
comijartment  is  prolonged  backwards  into  the  maxillary  protuberance,  and 
the  roots  of  the  two  last  molars  project  into  its  anterior. 

Sphenoidal  Sinus. — Tiiis  is  the  smallest,  after  that  of  the  great 
ethmoidal  cell.  Formed  by  the  sphenoid  and  palate  bones,  this  cavity  is  very 
irregular,  and  is  subdivided  by  incomplete  septa  into,  several  compartments, 
which  may  be  always  reduced  to  two :  an  anterior,  comprised  between  the 
palatine  laminse ;  the  other  posterior,  hollowed  in  the  body  of  the  sphenoid 
bone.  In  contact,  on  the  median  line,  with  the  sinus  of  the  opposite  side, 
it  is  separated  from  it  by  a  twisted  plate,  which  is  constantly  perforated,  even 
in  young  animals. 

Ethmoidal  Sinus.— By  this  name  is  designated  the  internal  cavity  of  the 
large  ethmoidal  cell,  which  constitutes  a  real  sinus,  and  which  a  narrow 
slit  brings  into  communication  \vith  the  superior  maxillary  sinus. 

Inferior  Maxillary  Sinus.— This  last  diverticulum  is  remarkable  because 
of  its  not  communicating  with  the  others.  Excavated  in  the  supermaxillary 
bone,  and  separated  from  the  superior  sinus  by  the  imperforate  septum 
previously  mentioned,  it  is  divided,  like  the  latter  cavity,  into  two  compart- 
ments :  an  internal,  prolonged  into  the  superior  cavity  of  the  maxillary 
turbinated  bones ;  and  an  external,  the  smallest,  showing  the  roots  of  the 
fourth  molar,  rarely  those  of  the  third.  It  docs  not  descend,  as  Eigot  has 
asserted,  above  the  three  front  molars ;  but  supposing  the  head  to  be  vertical 
It  does  not  extend,  in  the  adult  Horse,  beyond  the  extremity  of  the  maxillary 
ridge,  in  front  of  which  it  would  bo  necessary  to  trepan,  in  order  to  arrive 
.it  its  interior. 

Communicating  Orifice  of  the  Sinuses  with  the  Nas^l  Fossa —All 
the  sinuses  of  one  side  communicate  with  the  corresponding  nasal  fossa  by 
IJ^ie  cui-ved  slit  which  has  been  observed  at  the  bottom  of  the  middle  meatus 
ihis  silt  penetrates  the  superior  maxillary  sinus,  under  the  septum  that 
separates  it  from  the  frontal  sinus;  it  also  enters  the  inferior  maxillary 
sinus,  which  thus  communicates  solely  with  the  nasal  cavity,  while  the 
other  diverticuh  open  in  common  into  this  cavity  through  the  medium  of 
the  superior  maxillary  sinus. 

Mucous  Membrane  of  the  Sinusks.-Iu  entering  the  sinuses  to>  cover 
their  walls,  the  pituitary  membrane  becomes  extremely  thin  and  1or(-s  it« 
great  vascularity ;  it  is  applied  immediately  to  the  bones,  and  servos' is  a 
periosteum.  ^vi-o.tbn 

Development  of  the  SiNUSES.-These  cavities  begin 'to  be  developed  in 
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concur  to  form  tliera.    They  them,  and  particularly 

thinning  of  the  bony  Pl^t^^^"^^^'^^"  J.  w^^^^^  project  into  these 

by  the  growth  of  ^^^^ .^'^^'1?''' «inus  is  more  tardy  than 
cavities  The  forn>ation  of  t^^^.^^f;^';;,^",  eight  years,  as  the  majority  of 
the  others ;  though  t  is  not  so  late  as  se>  m  e^g  ^,oved  that  the  sinus  is 
Veterinary  Anatomists  have^a^^^^^^^^^  ^^^^.P^  ^^^^  , 

already  present  at  J^.^^fj^^^^^'sa^  and  which  belonged  to  a  foal  of 
years  in  --^.^If  :  y^L  old,  this  sinus  is  seen  in  its  external  part, 
very  small  statuie,  auouu  ,  8_10ths  of  an  inch  m  width, 

to  be  already  1^  ^^^^^'^^^'^  ^J^^^^  or  diverticuli  of  the  nasal 

FxjNCTioNS  OF  THE  Sinuses     mve  ^g,  p,obable,  although  not  || 

cavities  the  same  uses  '^^f  ^^^^^^^^^  ■ 
absolutely  eertam.    There  -        ng  to  piove^  ^^^^^  ^J^^  exclusive  function  « 

S  i  ^^^^^^^^^  —  -^^^  ^^^"^^ 
are  large  and  numerous. 

n-nd  less  movable  thaniQ  tiie -tiui 61..  \  . 

the  iiTferior  is  divided  into  two  bvanchesO  .vLose  anterior 

Tn  the  Via  the  end  of  the  nose  co'^^^^^f^^f  ^  ^.fi"  .  of  the  uosti-ils.    This  snout,  a 

™  u™,  ».d  en«lope4  tone,  whiob  e,ide»ll,  represent  .be 

s::^^^zf.s^^^^<^  .Si™,  -cb  u  ,»,^e.e.,  »s 
■^Sse  J™ ...  .0  'irr^-vx^- ^^^^^^^^ 

f„,  tbeir  nn»b.;  »jd  ^  . 

coneumns  in       '°™  „    ,1,^  j„,i„i  nte  P'"'"  °    „,e,erore  eimb.p.  in 
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The  sinus  of  the  great  ethmoidal  cell  comports  itself  ns  in  the  Horse. 

There  is  oiilyoue  pair  of  muxillarij  sinuses,  which  are  very  large,  and  partitioned  into 
two  compartmeuts  by  a  plate  of  bono,  that  bears  at  its  superior  border  tlm  siipcrniaxiilo- 
deufal  canal,  like  the  superior  maxillary  sinus  of  Solipeds.  The  external  or  maxillary 
compartment  is  prolonged  into  the  Inchryiiial  protuberance ;  the  internal  occupies  the 
thickness  of  the  palatine  arch.  A  wide  orifice  at  the  base  of  the  maxillary  turbinated 
boue  affords  a  conuuunicatiun  between  tliis  sinus  and  the  nasal  fossa. 

In  the  Sheep  and  Goat,  there  exists  a  similar  arrangement  of  the  sinuses  of  the 
hea(l ;  but  these  cavities  are  mnch  less  spacious  than  in  the  Ox ;  the  frontal  sinus,  in 
parlicular,  does  not  extend  beyond  the  superior  border  of  the  frontal  bone. 

In  the  Fig,  these  latter  sinuses  are  prolonged  into  the  parietal  bones ;  though  they 
ai-e  far  from  offering  tlie  same  extent  as  in  the  smaller  Ruminants.  It  is  the  same  with 
the  others ;  they  presei.t  an  ariangement  analogous  to  those  of  the  Shee}}  and  Gout. 

In  the  Bog  and  Cat,  there  are  only,  on  each  side  a  maxillary  and  a  Irontal  sinus. 
The  first  scarcely  merits  notice ;  and  the  second,  a  little  more  developed,  opens  into  the 
nasal  cavity  by  means  of  a  small  aperture  situated  near  the  middle  septum  of  the  two 
frontal  sinuses. 

(Leyh  states  that  the  Camivora  have  no  maxillary  sinus ;  consequently,  the  sphenoidal 
sinus  communicates  below  with  the  nasal  fossa3.) 


COMPAUISON  OP  THE  NASAL  CAVITIES  IN  MAN  WITH  THOSE  OP  ANIMALS. 

The  external  orifices  of  the  nasal  cavities  of  Man  are  called  nostrils ;  these  are  flattened 
transversely,  and  prolonged  in  front  of  the  lobule  of  the  nose ;  their  external  face  or  ala 
IS  concave  and  movable.  They  are  lined  internally  by  a  membrane  that  holds  a  middle 
place  between  the  skm  and  mucous  membranes  ;  it  has  a  number  of  little  hairs  called 
■Vibrissa}. 

_  The  cavities  or  nasal  fossx  offer  nothing  particular ;  as  in  animals,  thev  show  a  superior 
middle,  and  inferior  meatus.  On  their  floor,  in  front,  is  seen  the  supeiior  orifice  of  the 
incisive  torvimen,  which  corresponds  to  the  commencement  of  Jncobson's  canal  The 
■pitmUirij  membrane  has  a  squamous  epithelium  in  its  olfactory,  as  on  its  Schneiderian 
portion  At  the  bottom  of  the  nasal  cavities  and  the  upper  part  of  the  pharvnx,  is  a 
kind  of  diverticulum  named  the  posterior  nares;  it  has  been  ah-eady  allude.l  "to  when 
spenkmg  ol  the  pharynx. 

hpn^ti!  ir"^  Tl  k  '^^^  sphenoidal  sinus  and  the  posterior  ethmoidal  cells,  that  open 


THE  AIR  TUBE  STTCCEEDING  THE  NASAL  CAVITIES. 

..T^Z^^i^'S^^  commences  the  trachea; 

the  latter  forms  the  body  or  middle  portion,  the  hroncMm  terminating  it. 

1.  Larynx.    (Figs.  227,  228,  229.) 

conformity  with  the  indications  furnishedTy  a  glance  It  Se  22<r  ""T^"' 
Form—Situation.—The  larynx  forms  a  verv  slmrf  onr^oi  „,i  •  i 

^It "  ^^f  ^ox,  depressed  on  each  side,  and  open  from  one  end  fn 

^..t'lncl^^^^^^  ^*       bottoi^n  of  trph™^^^ 

cavity  and  the  posterior  continuous  with  the  trachea  '"JUtoCai 
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pLavynx  and  by  moans  of  tbo  walls  of  the  latter  is  attached  to  the  cir- 
tZ^nco  of  L  postonor  openings  ^^^^^^'^  form,  situation,  . 
In  order  to  facilitate  ^  by  'a  notice  of 

general  relations  -'^^^f^^^^  J^  t^S  xte^^^^^^  and  intcrnarsurfaces  will 
its  structure ;  afterwards,  the  Btuay  oi  lus 

4  Vessels  and  nerves.  -,    r  n   i  i-n  tlni's  wo  find  •  tbree  single 

on  eacb  side,  but  all  tne  iobs  hnrders  or  circumferences. 

well  developed,  this  ring  offers       {-^^^^^^^^^  Xane.  The'xfer»«Z 

The  internal/ace  ^BSir^ooih  ilf  J^^^^^^Xr^tion  forming  the  bezel  with 
face  is  provided,  m  the  middle  ^M^^^oSed  in  tlie  form  of  a  crest, 
•a  little  eminence  more  or  less  ^^^^^^^  to  whicli  it  gives 

and  separating  the  two  posterior  ciico-a^^^^^ 

attachment,  from  each  otber.  O^  ^^^.^^  J.'^^tlnehe?^  the  thyroid  cartilage, 
concave  facets,  which  correspond  to  the  t^n^^«  «^  J^^^  this  face. 
Nothing  remarkable  IS  to  be  noted  ^^J  ^^^^^^^     the  two  branches  of 

The  superior  circmrfer;er.ce  comv^^^^^  the  bezel, 

the  thyroid  cartilage  i8  hollowed  ont  m  the  oj  1  ^^.t^^^^tion  with  the 
where  its  shows  two  lateral  'Py^fJ'"^^"^^^^^^^  to  the  fii'st  ring 

7^^r;^^  iTnStrnW,  on  the  middle  of  the 

of  two  lateral  plates,  which  ^^^^  t^^^^L^*  to  form^  thick  constricted 
^am,  and  are  united  at  their  the  thyroid  This 

Jlrt  which,  in  Veterinary  Anato^^  i^^^^^^^^  JJ^^  ^^^^^^ 
lady  is  smooth  on  i  s  mfenor  f^^^^^^^^Jl^     Qn  its  superior  face  is 

^zi-i^^^^^-  - 

-^t^'^.esjatercd  .ranches^  or  :^:^Zt&':^S:^^^ 
borders,  Ll  tm  e.^■em^t^es^    The  -^-^^^^^^^^  The  internal  face 

by  the  hyo-thyroideus  In  superior  border,  by  the  phaxyngeal 

slightly  concave  .s  covex.^^^^^^^^        -P^im  ,,,^,,as  to  the  thyro- 

Ty^roiranS^  ^^...ongation  into  two  parts: 

^  She  s«pmor  borate-  IS  divided  by^^  Zthyoid  membrane;  the  other 

an  anterior,  giving  ^^t^^^^^^^^^^.^^^ 

posterior,  into  which  IS  inserted  t^^^^^^  ^^^^^  ^  e  of  the 

muscle.    This  appendix,  he  ^  lateral  plate  of  the 

obtuse  angles  of  the  parallelogram  l^^^^^^^./.^  the  hyoid  cornu  ;  and  a 
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tlic  ojiposito  pliito,  a  receding  angle  occupied  by  the  orico-tbyroid  membrane  ; 
the  posterior  gives  attachment  to  the  crico-thyroid  muscle,  'i  he  extremities 
constitute  tlie  acute  angles  of  the  thyroid  plate.  The  anterior  is  confounded 
with  that  of  the  opposite  branch,  to  form  the  body  of  the  cartilage.  The 
posterior,  slightly  curved  downwards,  is  terminated  by  a  small,  convex 
diarthrodial  facet,  which  articulates  with  the  concave  facets  of  the  external 
face  of  the  cricoid  cartilage. 

The  thyroid  cartilage  is  frequently  partially,  or  even  entirely,  ossified. 

Epiglottis. — This  piece  forms  a  soft  and  flexible  aj)pendix,  shajjcd  like 
a  sage-leaf;  inferiorly,  it  circumscribes  the  entrance  to  the  larynx,  and 
is  bent  over  it,  so  as  to  close  it  hermetically  when  the  alimentary  bolus  is 
traversing  the  pharyngeal  vestibule. 

This  cartilage  has  two  faces,  tivo  lateral  borders,  a  base,  and  a  summit. 
The  anttrior  face  is  convex  from  side  to  side,  concave  from  above  to  below, 
and  covered  by  the  mucous  membrane  of  the  pharynx ;  it  gives  attachment 
to  the  hyo  ej)iglottidean  muscle. 

The  poste7-ior  face  shows  an  inverse  configuration,  and  is  covered  by  the 
lining  membrane  of  the  larynx,  which  is  perforated  by  glandular  orifices. 
The  horde^-s  offer  a  free  portion,  which  aids  in  circumscribing  the  entrance 
to  the  larynx;  as  well  as  an  adherent  part  fixed  to  the  arytenoid  cartilage  by 
means  of  a  mucous  fold,  and  made  irregular  by  the  little  cartilaginous  bodies 
which  are  superadded  to  it.  (These  are  the  cuneiform  cartilages,  or 
cartilages  of  Wrisberg,  placed  in  the  aryteno-epiglottidean  fold  of  mucous 
membrane  which  extends  from  the  apex  of  the  arytenoid  cartilage  to  the  side  of 
the  epiglottis.)  The  base  is  thick,  and  articulated  with  the  middle  part  of 
the  thyroid;  it  gives  origin,  posteriorly,  to  two  lateral  prolongations,  which 
pass  to  the  inferior  border  of  the  arytenoids,  but  usually  without  ioining 
these. 

The  summit  unites  the  free  portion  of  both  borders,  and  is  tlii-own  forwards 
on  the  upper  face  of  tlie  soft  palate  (Fig.  174,  9). 

Arytenoid  Cartilages.— These  two  pieces  have  been  so  designated  from 
their  resemblance,  when  approximated,  to  the  mouth  of  a  pitcher  (dpwVaiva, 
ei6os,  like  a  pitcher).  They  are  situated  in  front  of  the  cricoid 
above  the  entrance  to  the  larynx;  each  affects  an  irregular  quadrilaterai 
form,  and  presents  for  study  two  faces  and  four  borders.  The  internal  face 
is  smooth,  almost  flat,  and  lined  by  the  laryngeal  mucous  memb/ane. 
Ihe  external  face  is  divided  by  a  ridge  into  two  portions  :  a  superior,  covered 
by  the  arytenoid  muscle  ;  and  an  inferior,  giving  attachment  to  the  thyro- 
arytenoid and  lateral  crico-arjtenoid  muscles.  The  superior  border  is  concave, 
and  joined  to  that  of  the  opposite  cartilage.  Tlie  inferior  border  gives 
attachment  posteriorly,  to  the  vocal  cord.  The  anterior  border,  thick  and 
convex  and  covered  by  the  mucous  membrane,  circumscribes,  superiorly 
and  laterally  the  entrance  to  the  larynx;  it  is  in  joining  above,  with  ho 
homologous  border  of  the  other  arytenoid  cartHage  that  the  pitchei-beak 
aWy  mentioned  IS  formed  _  The  posterior  tore?.?  projects  into  the  larynx 
by  Its  inferior  portion  ;  superiorly,  this  border  is  very  thick,  and  is  hollowed 
by  a  small  articular  facet,  which  responds  to  the  anterior  facet  oJ  the  be.el 
of  the  cricoid     Above,  and  to  the  outside  of  this  facet,  is  a  very  prominent 

Stachte^ f  tlS^T*"  ^'^^"'^        '''''  1  fac^e,ld  g  vo 

attachment  to  the  posterior  crico-arytcnoid  muscle  ^ 

Articulations  OF  THE  Laryngeal  Cartilages  (Fi"s  227  228^  Th... 
articulations  are  of  the  simplest  kind.    They  are  as  follows  '  ^'^^-^^'"'^ 
A.  The  thyroid  cartilage  is  joined  to  the  os  liyoidos  :    ],   At  the 

2  Q  2 
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extremities  of  the  eornua,  by  means  of  a  short  ligament       rposed  bo^^^^^^^^ 
that  extremity  and  the  appendix  of  the  snpcnor  border  of  «f J^J^;^^^  ^ 
To  the  whok  extent  of  the  hyoid  ^^^^^^^^y  by  an  elashc  m^^^^^^ 
thyro-hyoid  mcmhrane,  attached  to  the  body  ''"^ 
superior  border  of  the  lateral  plates  of  that  cartilage  (Fig.  228,  4). 


FiS.  227. 


Fig  228. 


SCPERIOR  FACE. 


INFERIOR  FACE. 


CBTLAaiKOUS  PnCCES  OF  THE  LAKVNX,  MAIKTAIKED  IN  THEIK  NATORAI.  POSITION 
0-VB.TIL.At,i«^  BY  THE  AUTICDLAR  LIGAMENTS. 

«,  Cricoid  cartilage;  ^  ^  Avytenoid  cav^ages;  c^^^ 
'plates  of  the  thyroid;  d   Lp>gloU.s^^B  3^ 

B    The  thyroid  cartilage  articulates  with  the  cricoid  by  tj'o 
ai«  wSh  unite  the  posterior  ^^^^^^^^^^^ ^^^^  ^1^1 
cartilage  with  the  facets  on  the  external  face  are 
capsule  incloses  this  articulation  (^^^g- 22J>  f  )'  ^^^^^ 

also  held  together  by  --^^ J^.^^^^^^^^^^^^^^^  fempLeTbetwe^n  the  two 
thyroid  memlrane,  which  passes  from  the  angle  co°^P  328.  3). 

the  arytenoid  mUBcle  .nA  laryngeal  —-^-'l^^^Xitli  tlie  anterior  facets 

aryn.,  and  between  them  .neluae  tb^^^^^^^^  1      4.  t^ 

their  internal  faee  is  eoverod  ^'^""i^^^f^^f"  their  inferior  extremity  is 
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the  superior  is  fittacliod  to  tlie  inferior  border  of  the  arytenoid  cartihifo 
towards  the  angle  which  separates  this  from  the  posterior  border.  ThJ 
articulation  of  sounds  is  principally  due  to  the  vibration  of  these  cords. 

F.  The  epiglottis  is  fixed  by  amphiarthrosis  to  the  body  of  the  thyroid 
cai-tilage,  by  means  of  elastic  fasciculi  mixed  with  fat,  which  pass  from  the 
base  of  the  first  to  the  upper  face  of  the  second.  It  is  not  rare  to  find  among 
these  fasciculi  small  synovial  bursje. 

G.  The  epiglottis  is  united,  laterally,  to  the  inferior  border  of  the 
arytenoids,  through  the  medium  of  the  two  mucous  folds  already  noticed,  in 
the  substance  of  which  are  the  cartilaginous  prolongations  annexed  to  the 
base  of  this  fibro-cartilage.  These  prolongations  circumscribe,  anteriorly, 
the  ventricles  of  the  larynx,  and  are  sometimes  designated  the  superior  vocal 
cords :  a  name  we  rarely  give  them,  as  they  do  not  merit  it. 

H.  Finally,  tbe  first  ring  of  the  trachea  is  attached  to  the  cricoid 
cartilage  by  a  circular  elastic  membrane. 

All  of  these  articulations  have  neither  the  same  importance  nor  mobility 
The  Mnd  of  movements  they  permit  is  easily  understood,  and  they  are  suf- 
ficiently indicated  in  the  description  of  the  muscles  which  execute  them. 

It  is  suflScient  here  to  state,  that  these  movements  may  either  produce 
the  shortening  or  elongation  of  the  larynx,  its  dilatation  or  contraction  in  a 
transverse  direction,  or  the  occlusion  of  its  anterior  opening, 

2.  Muscles  of  the  larynx.  — The  laryngeal  apparatus  is  elevated  or 
depressed  with  the  hyoid  bone,  which  it  follows  in  all  its  movements  It 
is  also  moved  by  proper  muscles,  which  either  produceits  total  displacement 
or  cause  the  several  pieces  of  its  cartilaginous  framework  to  play  upon  each 
other.  Among  these  muscles  there  are  three  extrinsic :  the  Uerno-thyroideus 
hyo-thyroideus,  and  the  hyo-epiglottideus.     The  others  are  intrinsic  or 
attached  m  their  origin  and  termination  to  the  different  pieces  of  the  larynx  • 
they  are  :  the  cnco-thyroid,  posterior  crico-arytenoid,  lateral  crico-arytenoid 
thyro-arytenoid,_&ni  the  arytenoideus  muscles.    All  are  pairs,  except  the  last 
and  the  hyo-epiglottideus. 

Sterno-thyroideus.— (See  page  198.) 

™«™-7This  is  a  wide,  triangular  muscle  formed  entirely  of 
muscular  fasciculi,  which  originate  from  the  whole  extent  of  the  hyoid 
cornu,  and  terminate  on  the  external  face  of  the  thyroid  ala;  the  most 
inferior  are  longest.  This  muscle  covers  the  thyroid  cartilage  a^d  the 
thyro-hyoid  membrane.    It  is  covered  by  the  maxillary  gland.  ^ 

-The  LidSat ^^J^^ 

rnembrane  of  the  pharynx,  thSt^^:^  cot^^^^Sorin^  t£%TS 
to  Its  normal  position  after  the  passage  of  the  alimentarv  bolnf  ST'I 
also  necessary  to  state  that,  the  epiglottis  is  cairiodTotSmo  ^^^^ 
by  its  own  proper  elasticity,  as  well  as  that  nf        i;„"/     f  ^    J     •  ^ 
which  attach  it  to  the  thyroid  carSge  ligamentous  fasciculi 

exteS^s— rc^i^^  Sla'irfi^  small  muscle,  applied  to  the 
and  composed  of  strongr^^^^^^  ^'''"^ 

general  direction  of  the  fnLl     lTey  a^iSw^^  """'^  f 

and  pass  to  the  posterior  border  of  £  h^x^fd  p^^^^^^^  above-named  cartilage, 
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Tlio  crico-tbyroideUB  Bhortous  the  larynx,  iu  bringing  together  the  two 
carfciJages  into  which  it  is  ansertecT.  _   „„„  ,1?;,, 


Fig.  229. 


PoSTEBIOtt     ClUCO-AllYTENOIDEDS  (Fig. 

9oq  7 A  _ThiB  is  the  most  powerful  muscle 
in  this  region.    Its  fibres  are  directed  for- 
wards and  outwards,  and  originate  from 
the  bezel  of  the  cricoid,  which  they  cover, 
and  from  the  median  crest  ot  tliat  part. 
They  all  converge,  in  becoming  more  or  iess 
tondinous,  towards  the  posterior  tubercle  of 
the  arytenoid  cartilage,  on  which  they  ter- 
minate.   Covered  by  the  oesophagus  and 
the  crico-pharyngeal  muscular  band,  this 
.auscle  is  separated  fi-om  that  the jp- 
site  side  by  the  median  crest  of  the  ciicoid 

The  posterior  crico-arytenoid  muscles 
dilate  the  entrance  to  the  larynx  as  well  a« 
the  "lottis,  in  causing  the  arytenoid  cai^ 
y  tilages  to  rotate  or  swing  on  the  cricoid 

caSc'e.  and  in  separating  them  from  one 
POSTEKO-L^TEEAL  VIEW  0.  THE  o  and  inferior  bor- 

LARYNX.  J         rri.P^  not  as  a  lever  of  the  first  order. 

1,  .pi^lottis;  2,  Avytenoid  cartila^^^^^^  ''""^LatkuZ  (tcO-lBVTKNOlBKHS  (Fig.  229, 
Y'^^^t^^^oi^^^  5)  -  A ""angular  mnscle,  smaller  than 
e:  'rhy^o-ai-yLo^eus  .,  ^^^^  p,eeeding,  situated  between  the^h^'Oid 
7,  Crico-arytenoideus  posticus;  8,         1       .      -^^  cartilages,  and  foim^  01 
Crico-thyroideus;  9,  Ligament  be-  ^nci    ay  ,  f^.^.^t  than  behind  ;  these 

uUeu   the   cricoid   cartilage  aud  foscici^ll  longei  in  11  ^^^^^^^  ^^^^^^ 

first  rino-  of  trachea,  10;  11,  in-  originate  on  tne  biuu  -lirpr-ted 

stricter  of  the  larynx.  6) -Lodged  at  the  inner  face  of  the 

t.,.^rr— sr  cS^^^^^^^  -p--^ 

internal  surface  of  the  ala  of  the  thy  end  ^^^^^N  ^^^^  external  face  to 
and  ascending  ^''^^^^^''^^^^^^^'i^^^.^  fi-oni  the  opposite  side 
join,  o^the  median  Ime  tlxe  -^^  By  its  inner  face  it  covers 

mixing  its  fibres  with  those  "J  ^^{^  ^    ^  ^^^ous  membi-ane. 

the  sii^ior  vocal  cord  a^dthe^^^^^  anterior,  comports  xteelf^-  J 

The  imtenor  /««''»'^"^"'' ™' ^"nces  from  behind  the  same  point,  and 

somewhat  similar  niamier.    I^^TS^f  arytenoid  cartilage  ;  but  its  most 

terminates  on  the  external  crest  oi  the  aiy  ^ 

I'literior  fibres  pass  ^r-.X  votl  "o'd  and  its  posterior  border  is  con- 
t:::^^^^^  ^om  ea^ 

i  t^isod  that  this  muscle  is  a  constrictor  of  the  larynx. 
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function  is  particnlarly  marked  in  plionation,  when  it  nioclifies  the  length, 
separation,  and  tension  of  the  vocal  cords. 

Akytenoideus. —  Situated  beneath  the  pharyngeal  mucous  membrane, 
above  the  arytenoid  cartilages,  this,  the  smallest  of  the  laryngeal  muscles,  is 
composed  of  two  lateral  portions  wIkjsc  fibres  arise  from  a  median  raj^he 
and,  diverging,  pass  to  the  superior  part  of  the  external  face  of  the  before- 
mentioned  cartilages,  where  they  terminate  by  becoming  inserted  into  the 
crest  dividing  that  face,  and  uniting  with  the  thyro-aryteuoid  muscle. 

The  French  works  on  Veterinary  Anatomy  cite  this  muscle — we  do  not 
know  why — as  a  dilator  of  the  larynx.  Its  position  in  front  of  the  crico- 
lu-ytenoid  cartilages  sufficiently  indicates  that  it  cannot  act  otherwise  than 
in  bringing  the  two  arytenoid  cartilages  together.  And  the  continuity  of 
a  large  number  of  its  fibres  with  those  of  the  thyro-arytenoideus,  does  not 
allow  it  to  have  any  other  action  than  that  of  this  muscle. 

3.  Mucous  membrane  of  the  larynx.- — This  membrane  is  only  a  con- 
tinuation of  tlie  pharyngeal  mucous  membrane,  which,  after  covering  the 
prominence  formed  by  the  opening  of  the  larynx,  is  folded  over  tlie  cir- 
cumference of  that  opening,  to  be  spread  on  the  posterior  face  of  the  epi- 
glottis and  the  internal  face  of  the  arytenoid  cartilages,  to  dip  into  the 
ventricles,  pass  above  the  vocal  cords,  line  the  inner  face  of  the  cricoid 
cartilage,  and,  finally,  to  be  prolonged  into  the  tracheal  tube.  Its  deep  face 
adheres  closely  to  the  parts  it  covers,  except  in  the  lateral  ventricles.  The 
free_  face  is  perfectly  tense,  and  is  covered  with  stratified  tesselated  epi- 
thelium at  the  epiglottis  and  vocal  cords,  but  only  with  ciliated  epithelium 
elsewhere. 

The  glandulce  of  the  larynx  are  racemose,  and  are  numerous  on  tbe 
posterior  face  of  the  epiglottis,  where  they  are  lodged  in  the  minute  depres- 
sions of  the  cartilage ;  they  are  also  found  on  the  arytenoid  cartilages  and 
the  aryteno-epiglottidean  folds.  The  mucous  membrane  of  tlie  Jarynx 
possesses  an  exquisite  sensibility,  owing  to  which  admission  to  the  air- 
passage  IB  denied  to  the  solid  or  liquid  alimentary  particles,  which,  during 
deglutition,  might  deviate  from  theii-  normal  course  and  pass  into  this 
opening.  The  sHghtest  touch  brings  into  play  this  sensibility,  and  deter- 
mmee  an  energetic  reflex  excitation  of  the  constrictor  muscles  of  the  larynx 
and  chest ;  from  this  results  the  almost  complete  occlusion  of  the  laryngeal 
tube,  and  a  violent  cough  which  expels  the  substances  whose  contact  has 
occasioned  the  irritation  of  the  membrane.  Everyone  has  experienced  the 
tlTrkrynx  ^"^'^  ^""^^      experience  the  great  sensibility  of 

''^'T.^""^  nerves.-Blooclis  carried  to  the  larynx  by  the  hrmjeal 
arimes,  which  pass  between  the  cricoid  and  the  posterior  border  of  the 

STe'^W^"  .  ^""f T"^'^  --t--l  of  the  glo t  s 

!  tliyi'o-arytenoid  muscle,  to  be  expended  in  the  substance  of  the 
muscles  and  mucous  membrane.     The  terminal  ramifications  form  red 

a  tSes'  /^r*'/'  T^^^  ^-^^"^  ^'-^  -tellites  of  the 

aitenes.    The  lymphahcj  form  a  supei-ficial  and  a  submucous  network 

The  pneimogastnc  fm-nishes  the  larynx  with  its  principal  nerves-the 
mpenor  and  ^nfer^or  laryngeal.  The  first  is  distributed  to  ^the  upper  m  t 
of  the  organ  and  to  the  entrance  to  the  olottis  endowing  til 
membrane  with  that  high  degree  of  sensibiHtrthat  ^S;g4hes  it  tZ 
second  IS  more  especially  a  motor  nerve,  and  snnnlios  nil  tiff  ,  V 
except  the  crico-thyroid  'muscle.  A  filament  of  ?f  ";c  Lnt'r::  5 
distributed  m  the  mucous  membrane  of  the  subglottal  portioTand  trtbe 
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inferior  border  and  inner  face  of  the  voeal  cords  The  presence  of 
lilan.ente,  analogous  to  those  of  the  tmchea,  -  ^^^^-^^^f  "^^^^^^^ 
hirvnx  mav  explain  the  difference,  well  known  to  phys  ologifetB  that  exists 
t^Z^^^^^^y  of  the  entrance  to  the  glottis  and  that  of  the  urfonor 
border  of  the  vocal  cords^  LAUYNX.-It  is  divided  into  four  planes :  a 
.a^^ZZ^^^^o  iZra  Tie  superior  plane,  fox^ed  by  the  ary- 
!  ^  -1  nnll  Posterior  crico-arytenoid  muscles,  is  covered  by  the  phaiynx 
iTlriC^VL^^^^^^^  xnoiety,  it  is  directly  covered  by  the  pharyn- 

"""^Z^^Sfp^  f-n  before  to  behind,  the  thyro-hyoid 

znexnbranSe  body  of  the  thyroid  cartilage,  the  cx-ico-thyroid  memb^-*°«j^the 
Sioi- part  of  the  cricoid  ca^ilage,  and  the  crico-trachealis  ligament.  There 
frernXd  laterally,  the  inferior  border  of  the  thyi-o-hyoid  muscle.  This 

siriLr ^^^^^^^^^^^^ 

laryngeal  nervl ;  they  are  related  to  the  crico-  and  thyro-phaiyngeal  muscles, 
as  well  as  the  maxillary  gland.  ^^^^ 

It  is  the  nai-rowest  part  of  the  larynx. 

The  sr^praglottic  poriwn  wider  J^.^  ?Jf  JJ^^Ld  bJtweTn  the 
depressed  on  each  -de,  particular^^^^^^^^  excavations 
arytenoids,  presents:  1,  Ihe  the  anterior  border  of 

SCojeotiou  at  th,  bottom  of  the  p^^^^^^  ^ 
The  suhjbitic  yo.*o»  of  the  liiiyns  f  J''°  i„  (j.„„t  is  seen 

directly  oontinuons  "tV'':,\trstr  iort^of  Jto™eal  cords :  «hove, 
the  prominence  formed  by  'l^^V^'Xed  it  the  point  of  junction  of  the 
„  diVnscd  and  ^^^f  k  n 

arytenoid  and  "'-^'^  ""  ^'f  the  passage  of  a  colnmn  of  att 

FOKCTIONS.-As  a  tube  ™'onaea  re         i  „„t°„i„  rise  to  any  very 

during  the  act  of  ™T'''''°'>/?;h™s  TtifS™^^^^^^ 
intereltingphysiolopea  consKlerato^^^^^^^  g 

r^VthrcC^^^^^^ 
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logical  study  of  the  larynx  acquires  a  real  interest  when  it  is  examined  with 
regard  to  the  articulation  of  sounds,  or  as  an  organ  of  phonation..  This 
study,  however,  does  not  come  within  our  province ;  though  what  has  been 
said  concerning  the  vocal  cords  will  give  a  summary,  but  satisfactory,  idea 
of  the  mechanism  which  presides  over  this  function,  and  the  part  the  larynx 
plays. 

It  may  also  be  added,  that  nearly  all  the  muscles  of  the  larynx  are  con- 
cerned in  phonation ;  by  modifying  the  tension  and  the  separation  of  the 
vocal  cords  they  determine  differences  in  the  sounds.  One  only  is  concerned 
in  respiration ;  this  is  the  posterior  crico-arytenoideus,  which  is  a  dilator  of 
the  glottis. 

2.  The  Trachea.    (Figs.  230,  234.) 

PrejMration.— Follow  the  sume  procodiiie  as  for  tlie  dissection  of  the  CESopl.agiis. 

The  trachea  is  a  flexible  and  elastic  tube,  formed  of  a  series  of  incom- 
plete cai-tilaginous  rings,  which  succeed  the  larynx,  and  terminate  above  the 
base  of  the  heart  by  two  divisions,  which  constitute  the  bronchi. 

Form.— This  tube  is  cylindrical,  and  (slightly)  flattened  on  both  sides 
Its  mfenor  face  and  two  borders  are  regularly  rounded,  and  offer  transverse 
grooves,  which  correspond  to  the  intervals  between  the  constituent  pieces  of 
the  trachea.    The  superior  face,  nearly  plane,  shows  the  thin  and  widened 
exti-emities  of  these  cartilaginous  arcs. 

Coitrse.— Leaving  the  posterior  extremity  of  the  larynx,  the  trachea 
descends  backwaKls  to  the  entrance  of  the  chest,  by  following  the  inferior 
border  of  the  neck  below  the  longus  colli  muscle.  It  afterwards  becomes 
inflected,  superiorly,  to  pass  between  the  two  first  ribs,  enters  the  chest  in 
trayersmg  the  anterior  mediastinum,  proceeds  directly  backwards,  and  finaUy 
arrives  above  the  left  auricle  of  the  heart,  to  the  right  of  the  posterior  aorta 
where  the  tube  presents  its  terminal  bifurcation. 

Belations.-In  its  cervical  portion,  the  trachea,  surrounded  by  a  loose 
and  abundant  cellular  tissue,  lies  in  a  kind  of  muscular  envelope  which  the 
majority  of  the  muscles  of  this  region  form  around  it,  and  which  are  :  the 
«  w;^?  f  ^^-^^-tVoid,  placed  in  front ;  the  sterno-maxillaries! 

s  tuated  at  first  m  front,  and  afterwards  on  the  sides  towards  their  terminal 
tion;  the  subscapulo-hyoideii,  above  and  in  the  middle  of  the  lateral  parts  • 
the  scalenii,  altogether  below  and  at  the  sides;  the  longus  colli  beW • 

musc7e  of  tL  L  ^  ^"^f/^^^^^^  « suLtne'ous 

neck    wi  ItM  jf"^"^     thinnest  in  front  of  the  middle  portion 

should  be  pe^fo^mld       "  "^^^^        ^^^^^^^^^  trachLomy 

The  ti-aehea  is  also  in  relation,  in  Hi  cervicaj  nnrlirm  ■  1    w;ti  *i 
cesopbagus,  which  descends,  as  we 'know,  affl  S  mid'dll  S 

the^S,ef^:i;«nd^,„*l°ri^;S  "  f-'-, 

below  lo  the  brachWtZS  to^^^  lo-gus  colli  ami  tho  ojsophagns 

the  anterior  vona  llXo  Lto':^^^^^^''''''  '"'"'f'"'^  ','"='»• 

ltt;r:evJ£f:Li-^^^^^ 

0,  the  angrier  nicdias^SZ;  '^i^'l^ZZ't^r.^to^fVZ 
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loft,  the  arch  of  tho  aorta  and  the  thoracic  duct.  The  latter  is  Bometimos 
carried  to  the  opposite  side.  Rtnicturo  •  the  cariilmimus 

STUU0TUUK.-The  trachea  --P"-^^^^^^^  ^^  .f^  unite  these  rings';  the 

rings  which  form  its  l^aHo     t  «    y«  « J  fo^,,,  which  only 

9«wco«s  me7M?>mne  spread  over  its  J  J«  „nd  neri;e8 

lines  that  membrane  superiorly ;  and  vessels  and  nnvcs. 

Fig.  230. 


KESPXKATOBY  CUBANS;  ^"^J^X  Il^Srotid  avtcrv  : 

1,  T.ad.ea;  2,  Jugular  v.n        GreJ  ^.^-^e  ,  ^  Ve.te..alaj^; 

'  5,  Loucrus  colli  trunk  of  ri?ht  axillary  artery;  10  An  crun 

8  Section  of  first  rib;  9,  Ccplial.c  ti"^^!  ^  S  ^^^^  jitto ;  12,  Posterior 
f^be  of  right  lung  ;  11,  Muld  o  ov  -  ije-nt- y^^^^^ .  15,  Yeutricular  branch 
portio„.or!obcof.Mto;      ,HcaU,  , 


portion  or  jooc  ui         ,  -  > 
of  cardiac  vein;  IG,  (Esophagus, 


„n<l  do       fomi  perfect  '^S'- ''^^^         t    cirtilagiuous  rlate  tott-nol 

s  ":.;vo?s  i-r;;!!  "ssr  a™  ...ca  t.>...a,  o.. 
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joined  in  the  majority  of  the  rings ;  they  even  overlap  in  some.  These 
extremities  are  thin  and  wide,  and  sometimes  bifurcate  and  unite  with  tlie 
adjoining  rings. 

In  the  middle  part  of  the  trachea,  these  rings  are  generally  larger  than 
at  the  origin  or  termination  of  the  tnbe.  The  last  ring,  in  serving  as  a 
transition  between  the  trachea  and  bronchi,  presents  a  more  complicated 
aiTangement ;  being  frequently  completed  by  isolated  cartilaginous  plates, 
and  is  always  divided  by  a  median  spur  or  bifurcation — directed  towards  the 
interior  of  the  trachea,  into  two  lateral  segments,  each  of  which  corresponds 
to  a  bronchus. 

Ligaments. — The  rings  of  the  trachea  are  united  at  their  borders  by 
intermediate  ligaments,  which  are  composed  of  elastic  tissue,  and  permit  the 
lengthening  or  shortening  of  the  tube  they  concur  to  form. 

Towards  the  extremities  of  the  arcs,  they  are  confounded  with  a  thin 
cellular  layer  that  imites  these  extremities.  The  first  cartilage  is  received  by 
its  anterior  border  into  the  cricoid  ring,  and  joined  to  it  by  the  wide  annular 
ligament  mentioned  at  page  452.  Owing  to  the  elasticity  of  this  ligament, 
the  two  cartilages  it  binds  together  can  move  one  within  the  other, 
like  two  segments  of  a  telescope,  and  in  this  way  vary  the  length  of  the 
tube. 

Muscular  larjer. — This  layer  only  covers  the  superior  face  of  the 
trachea;  it  is  formed  of  pale,  rose-coloured,  transverse  fasciculi,  attached 
by  their  extremities  to  the  internal  face  of  the  cartilages.  Its  action 
iindoubtedly  diminishes  the  diameter  of  the  trachea,  by  contracting  the  arcs 
composing  this  cartilaginous  tube.  (KoUiker  has  found  'some  longitudinal 
fibres  j)assing  across  the  transverse  ones  at  the  posterior  part  of  the  trachea. 
Leyh  describes  longitudinal  fibres  in  the  anterior  wall  of  the  trachea, 
between  the  mucous  membrane  and  the  cartilaginous  rings,  and  which,  he 
states,  diminish  the  length  of  the  tube.) 

Mucous  membrane. — Continuous  with  that  of  the  larynx,  this  membrane 
is  prolonged,  through  the  medium  of  the  bronchi,  and  in  becoming  modified 
in  character,  into  the  air-cells.  Its  free  or  superficial 
surface  is  perforated  by  glandular  orifices,  and  ex- 
hibits longitudinal  ridges  which  are  iueffacable  by 
distension ;  it  is  lined  with  ciliated  epithelium.  Its 
deep  face  is  covered  with  yellow  elastic  tissue  dis- 
posed in  longitudinal  fasciculi,  and  adheres  inti- 
mately either  to  the  face  of  the  cartilages  and  their 
intermediate  ligaments,  or  to  the  posterior  muscular 
layer. 

_  An  essential  characteristic  which  distinguishes 
this  membrane  from  that  lining  the  larynx,  is  its 
slight  sensibility. 

(TLe  tracheal  glands,  whose  orifices  are  so  nume- 
rous in  the  mucous  membrane,  abound  towards  the 
posterior  part  of  the  tube  ;  they  are  small,  ovoid 
bodies,  lying  between  the  muscular  and  fibrous  coats. 
Other  glands,  less  in  size,  are  placed  between  the 
layers  of  fibrous  tissue  uniting  the  cartilages  at  the 
sides  of  the  trachea.  Their  secretion  is  poured  out 
upon  the  free  surface  of  the  mucous  membrane,  to  lubricate  and  protect  it  ) 
_  Vesseh  and  werves.— The  small  arteries  emanating  from  the  vessels 
in  the  vicinity  of  the  tracliea— as  the  carotid  and  the  collateral  branches 


Fig.  231. 


CILIATED  EPITHELIUM 
FROM  THE  TRACHEA. 
1,  External  layer  of  longi- 
tudinal clastic  fibres ; 
2,  Homogeneous  surface 
layer  of  tlie  mucous 
membrane ;  3,  Round 
cells;  4,  Oval  and  ob- 
long cells;  5,  Ciliated 
cells. 
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of  the  brachial  arteries-supply  it  witk  blood.    Its  nerves  come  Irom  tbe 

air,  the  trachea  performs  no  other  function. 

3.  The  Bronchi.    (Fig.  232.) 

i-i  fvMm  i},o  thoracic  cavity,  it  is  filled  with  water 

„  trS  ttawTn  the  subs-toco  of  the  lung,  .ni  sendmg  out  a  altitude 
ot  ta-oMhes.  ^^^^ 


TUB.,  with  It.  B„.chul./»d  Ul«n».e  taUictio,.  si,,). 

collateral  branches  "^t^lf^^J.,  ^,1^  and  oi^wards ;  and  thus  ext^^nd 
originate  alternately  ^^'^^^'fT^^  Z^^^^^  angle  ^^dth  the  principal 
in  every  direction.    The  fi^'^*  f  J^^'^-f^       the  anterior  lobule  of  the 

StRUCTCKE  of  "THE  LuNGS.) 
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Form.— The  bronchial  tubes  aro  not  flattcncfl  like  the  tracliea-  a 
transverse  section  shows  them  to  bo  regularly  cylindrical.  ' 

Volume— Tho  left  bronchus  is  always  smaller  than  the  right,  and  both 
are  much  inferior  in  volume  to  the  aggregate  of  their  respective  branches, 

Belations.—Baoh  bronchus  enters  the  pulmonary  lobe  along  with  the 
blood-vessels,  which  with  it  forms  what  is  called  the  root  of  the  lung.  The 
divisions  of  this  aiboresccnt  trunk  are  accompanied  by  the  bronchial  artery 
vein,  and  nerves,  which  ramify  in  the  same  manner. 

Near  theii-  origin  the  bronchi  are  related  to  tlie  broiTchial  glands,  above 
■which,  and  to  the  left  side,  passes  the  cesophagus. 

Structure  —The  structure  of  the  bronchial  tubes  resembles  that  of  the 
trachea  ;  their  walls  being  formed  by  a  cartilarjinous  frameworh,  a  muscular 
layer,  mucous  membrane,  and  vessels  and  nerves. 

Cartilages  of  tie  hroncM. -These  only  exist  in  tubes  of  a  certain  calibre, 
the  minute  passages  being  deprived  of  them,  and  having  only  membranous 
walls.  As  m  the  trachea,  this  framework  includes,  for  each  tube,  a  series 
of  transverse  rings  joined  border  to  border;  though  these  are  no  longer 
formed  of  a  single  arciform  piece,  but  each  results  from  the  union  of  sevei-al 

JaXSw  ^'l   ^ir'     r'  and  which  are  united  to 

each  other,  like  the  cartilaginous  segments  of  the  neighbouring  rings  by 

iX^Vslc^"  -embranef  spread^over^hei^ 

Muscular  Za^/er.-Extended  in  a  very  thin  continuous  layer  over  the 

_    Mucous  membrane.— This  membrane  is  dis-  v  o 

tinguished  from  that  of  the  trachea  by  its  great  °' 
sensibility;  it  alone  constitutes  the  walls  of  ^ 
the  terminal  bronchial  divisions.  (When  the 
cartilages  terminate,  the  tubes  are  wholly  mem- 
branous, and  the  fibrous  coat  and  longitudinal 
elastic  fibres  are  continued  into  the  ultimate 
ramifications  of  the  bronchife.  The  muscular 
coat  IS  disposed  in  the  form  of  a  continuous 
layer  of  annular  fibres,  and  may  be  traced  upon 
the  smallest  tubes ;  it  is  composed  of  the  un- 
striped  variety  of  muscular  fibre.) 

Vessels  and  nerves.— The  vascular  and  ner-   

vous  branches  distributed  in  the  tissue  of  the  membrane  of  a  bron- 

bronchial  tubes  come  from  the  satellite  vesspls     ^"'^^^  the  capil- 

and  nerves  of  these  tubes-the  hroncMal  arteries 
vezns,  and  nerves.    The  lymphatics  pass  to  the  bronchial  glands. 

_ia.  _s  .  ^  _3  . 

the^S^^rt^elaterri  "S'^^T  -->pler  than  i„ 

important  ilifferei,ces  in  its  vrrious  nlor «  f  u"^^  ""'"^  eflaeed     TLc  nios 

no  anterior  appendices,  but  il  p  ovX  ^^^^  ^'  '^^''<?  ^^^y^'oid  cartilage  ha 

that  articulate  with  the  cricoid  oS^ge 

and  13  formed  by  a  single  piece;  its  mner  face  in  the  mt?;^]?  ™  "^^^f "       t^"  wings, 
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,   w,-,    ^.4  Ahvo.eni.'loUidcan  immcloMfldatitaorigin.  (There 
is  less  extonsivo,  but  lucko  •) ;  4,  A  hyo  opinio 

:  ,„vfm,n.,.iii!rl()ttidGan  liEiiment.)    .    „      ...  f„.nf  rlifthrences.  The  l 


ring  ia 
to  a 
are 


ia  less  extonsivo,  out  uiii^m;;.  M  ■  ,   l  • 

is  no  nrytonn-cpiglottidcan  .l'g"m«"*-)  .  important  diiierences.  The  laBtrm 

The  irac/teaof  those  an.mak  tube  detaches  a  snrph-mcntary  bronchus 

not  so  developed  as  in  the  Hors..,  and       Jf,^  f  ^Tlie  rings  of  the  nnddle  portion  „.„ 
inl,R  nf  tlie  lun-  whifh  docs  not  exist     boUpeas  ^  b 

f1  POO  ''ranting  sounds.  ^^'^^^/^  l  ul  nn (prior  border  has  a  small  point,  iue  criajm 
cartila-ie.  there  is  a  median  crest,  '^"  J^t^^^'^^s  an  its  lower  border  is  very  p.omment  ,n 

.„.e...e ........      ^^^^^^^^  m 

the  lungs,  but  also  tlie  laeart  and  the  ^^^S       ,  tracliea,  as  wel 

thomx  from  the  jbdomen.  „  Mo,  ths  A™"': .""^J 

I„l6r»o!  oon/omaiw.-OoMi'terM  j  „^  eooli  side,  Md 

,  '   „„.ent.  0.  t„e  middle  li-.  »  >!;^° 

The  superior  plane  V^f^^^^^^  .  -^^^i  bodies  ;  and,  l^^terally,  « 

than  Wore,  »e  '^""""^ 
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they  lodge  tlio  siiiDerior  border  of  the  pulmonary  lobes.  The  middle 
projection,  or  ridge,  is  comprised  between  these  two  lobes.  Covered  in  front 
by  the  posterior  extremity  of  the  longus  colli,  this  ridge  responds,  for  the 
remainder  of  its  extent,  to  the  posterior  aorta,  the  thoracic  canal,  and  tlie 
vcua  azygos;  on  its  sides  ai-o  seen  the  subdorsal  branches  of  the  great 
sym])athetic  nerve. 

The  inferior  plane,  much  shorter  than  the  preceding,  is,  like  it,  narrower 
in  front  than  behind  ;  it  has  for  a  base  the  superior  face  of  the  sternum, 
the  sternal  cartilages,  and  the  triangularis  sterni  muscle.  Posteriorly, 
it  gives  attachment  to  the  fibrous  sac  containing  the  heart. 
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TIIE  PECTORAL  CAVITY  AND  MEDIASTmUM,  WITH  THE  COUESE  OP  THE  TRACHEA 

AND  (ESOPHAGUS. 

A,  Anterior  mediastinum;  b,  Posterior  mediastinum;  c,  The  heart  and  pericar- 
SophSus  P"''      ''''  -«<Ji-tinum;  d,  Diaphragm;  e,  T^^nTr, 

hn^^^t  ^'''■^  extensive  than  the  other  two,  are  concave  in 

both  their  diameters.  Formed  by  the  internal  face  of  the  ribs  anTtl  o 
deep  intercostal  muscles,  they  are  in  contact  with  the  externaUace  oi  Z 

The  hase,  or  posterior  plane,  formed  bv  the  couvpt  fnpo      fi,^  t  i 

and  which  is  partlv  obstrnotpd  W  nn  ^^"d  tlio  longus  colli  muscle, 

glands;  thrc.ugTthis  op  n  it  ^^^^^f^^^  «f  ^W^^atic 

and  carotid  arferies,  the'^anSorvena  cava  a.^^^^^^  the  axillary 

sympathetic,  inferior  laryngeal,  anclSp  rgi  ner 'os^ 
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Such  isthotWdc  cavity  Lilco  t.o  aUWn,  it  is  provided  w.h  a 
serous  liuing,  ^vhicb  remains^ to      cxam^^^^^^^^^^  comprises  two  distinct 

Thi.  PLEUK^E.-Tbo  constituting  two  sacs  placed  one 

membranes,  designated  as  tl^^  f ^^^j  fo,rning  a  septum  named  the 
against  the  otber  in  the  median  p^^^^^^^  .^^b  ^^^^  ^^^^^.^^  , 

mediasimum,  which  ^^"^^^  ^J^^  of  the  external  or  costal  walls 

ments.    Each  pleura  tberefox^^^^^^^^  ^j^^  diaphragm;   it  is 

of  the  thorax,  and  tl^V;;S,TaSd  antero-posterior  plane  of  the  cavity 
afterwards  ^•^A'^.f       ^^^'^  whence  it  is 

space,  by  a  lamina  of  yellow  with  which  it  does  not,  m 

ifs  fr^e  flee,  to  tbe  external  plane       ^he  ^^^^^^  continued,  posteriorly, 

a  normal  condition,  con  rac   any  adh^^^^     and  below,  with  the  medras- 
with  the  diaphragmatic  layer  ;  m  liont, 

tinal  pleura.  .  o.ll.Pres  somewhat  loosely  to  the  fleshy  portion 

The  diaph■cuJmca^c  pleura  ^^^^^^/^^^tLate  on  the  aponenrotic  portion 
of  tbe  musde,but  tbe  ^^>°^.;^%X?,ef^th  the  base  of  the  lung;  it  is 
This  layer  is  contiguous,  by  its  iiee  ta^e,  w  periphery. 

TonfoSed  with  the  f^^'^ll^^Zel^ ^^'^^^0^^^ 
The  mediastinal  pleura  IS -piMQa  uj  ^         ^^^^^  ^^^tles 

opposite  side,  and  i^^-tFont  Se^^^^^^         ar^  comprised  between 

t&  thoracic  cavity  into  two  poitions.    Be  ^^       B^  is  the  heart.  In 

the  two  layers  of  this  partition  but         J^p  ^^.^  a 


signiticatiou  no  —  1  i.        1i  Ipqs 

teriui  u.      ,  between  its  layeis,  xo  t         r  Aianhraematic  nerve, 

tissue  of  the  lungs. 
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Indcpondently  of  these  four  Borous  layers,  the  right  pleura  furnishes  a 
special  membranous  fold,  which  arises  from  the  inferior  wall  of  the  tlioracic 
cavity,  and  ascends  to  envelop  the  posterior  vena  cava.  This  fold  also 
sustains  the  right  diaphragmatic  nerve. 

In  order  to  study  the  various  portions  of  the  pleurso  collectively,  with 
their  reciprocal  relations,  and  their  connections  with  the  organs  contained 
in  the  thoracic  cavity,  we  will  suppose  three  transverse  sections  of  this 
cavity  :  one  passing  behind  the  heart ;  the  other  at  the  roots  of  the  lungs 
and  dividing  the  left  ventricle  of  the  heart ;  the  third  traversing  the  anterior 
mediastinum,  a  little  in  front  of  the  right  ventricle. 

If,  in  the  fii-st  section  (Fig.  285),  we  take  the  costal  pleura  at  the  point 
a,  and  follow  it  up  to  h,  we  will  see  it  folded  downwards  to  form  the 
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THEORETICAL  SECTIONS  OP  THE  THORACIC  CAVITY;  INTENDED  TO  Srrow  . 

DISPOSITION  OF  THE  PLEURA.  ^"^ 

mediastinal  layer,  to  be  applied  to  the  aorta  c  in^  fl,. 

reflected  at  eon  the  lung.fenvelopinnver^n'.vf  «^sophagus,  d;  then 

the  point  e,  it  leaves  thT  u^r^S^  returning  to 

of  the  mediastinal  septum,  h     and  InaUy  re'ai-  1°  T 

On  the  right  side,  with  only  a  slight  StS  n 

After  being  carried  from  L  pofnt  J  t?6'  T^^^ 

the  lung,  returning  to  e',  and  being  ZLierl  Z'      r^^  ^^^ 

point  i7,  the  right  pleura  leaves  th!  iSoTr,^.!^"  '^'^  J"^  Pl'^^^  to  th! 

the  posterior  vena  cava,  and  come  back  toTits  po^^^^^^  ^^-^-^ 

The  second  section,  (represented  bv  V\J  9Q«^  f  ^^eparture. 
at  the  point     descendLg^o?  tt  roo^t  !f  ^the  L  ^^""^'^  '^"'^-^^ 

and  returning  to  c,  and  reflected  on  the  per  card"u£  '^T^-'^f^"*  ^^'^'^^ 

In  the  third  section  (Pig.  237)  we  ^ee  n^.^^^\  ^    ?  ^""^"^  P«''iit 
any  points  of  continuity  with  the  vi  ceiS  «  ^i«iout 

?rt^JiSoi-dSSir 

cover^by^^^^^^^^  have  a  free  face 

con  act  with  itself,  and  constantly  iZ'icatS^  bv  o  ^ '^^^^-^.^^ 
fac.litates  the  gliding  of  the  lung^n  the  iSot'eLf  tl'T  ^''"^  ''''l^'^ 

ftcic  cnvitjr, 
2  II 


THE  RESriBATOEY  APPABATVS  IN  MAMMALIA. 

,        1  •  nn^f  T.M-t8  bv  connective  tissue 

The  '^^-"-/rSie  :ii»pSC««  and  intercostal  nerves  for  the 

"°^5S-Tho  thora.  ^Y^^:;^^^'^^^- 
pertoi-ms  a  verj  important  part  "  the  "Ct  f  ^  J  J  ,0 

^eXKn  e^™^^^^  °l"£Sorf  of  capital  importance,  eon- 
'^ThemLments  of  fte  40...  r^^^^^^^^  J^i,,Uon,  and  hav,ng 

ai&'lSi  S:  ^r  aoL  of  this  function. 

by  reason  of  the  sligM  oblKimty  01  that  of  the  Horse's  chest. 

*ih3  t...i  ts^^'zst^-^£^^s^x 
s^„r.ftK*=i||- 

™  r,„.a  (o^  -^OB).    (Kgs.  230,  234.) 

feimawoTt  ,  .         thoracic  cavity,  ana  u  ^^^^ 

tamed  by  tta  plm-»^  »  -  „  j  'tXt  tt  oS Une  of  the 
n«  »rMS«.-Togeth^^^  *rs  for  study : 

at,  external  and  .»!«  »«'  ^  t„  t,,„ 

or  eo^l  face  is  convc.  (and  smooth),  and 

or  -'S-  /-  'r:h„\;°^-ntneUni- ^^^^^^^^ 
The  wthemodiastimim.  level  of  the  heart, 

the  opposite  l""6?y;^<,       .;„,  modiastmnm ,  2.  AUno         ^^^  .^^  ,^  , 
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cuius  formed  by  the  £iir-tnLes  aud  ptiliuiiaiy  vessels  iu  ciitoriug  tlic  viscus  • 
4,  A  posterior  portion,  more  extensive  tlmu  the  otJier  two  put  toffcther' 
corresponding  to  the  posterior  mediastinum,  and  attached  to  that  septum  bv 
means  of  a  fold  developed  around  the  organ,  to  form  the  pulmonary  pleura  • 
this  fold  constitutes,  posteriorly,  a  small  serous  ligament  (Ugamentmi  latum 
pidmoms),  attached  at  once  to  the  mediastinum  and  the  posterior  face  of  tho 
diaphragm.    On  this  portion  of  the  luug  are  remarked  two  antero-posterior 
fissures:  one  hollowed  near  the  upper  border  of  the  organ,  to  receive  the 
thomcic  aorta  ;  the  other  situated  lower,  but  not  so  deep,  more  marked  in 
the  Icf  than  the  right,  and  lodging  the  oesophagus.    In  the  right  lung  this 
mediastinal  face  oflers  a  small  particular  lobule,  which  is  absent  in  thf  lefi 
Ihe  hase,  or  diaphragmahc  face  of  the  lung,  cut  obliquely  from  above  to 
>    below,  and  before  to  behind,  is  concave,  and  moulded  to  the  anterior  face  of 
the  diaphragm.    On  the  right  lung  is  seen  the  posterior  face  of  ?he  small 
lobule  noticed  on  the  inner  side,  and  a  deep  fissure  excavated  between  it  and 
the  principal  lobe,  for  the  passage  of  the  posterior  vena  cava 

Ihe  summit  of  the  viscus,  situated  behind  the  first  rib,  presents  a  kind  nf 
detached  appendix,  designated  the  anterior  lobule  of  the  lim<i  ^'""'^ 

rhe  superior  border,  thick,  convex,  and  rounded,  is  lodged 'in  the  vertebro 
costal  channe   or  concavity.    The  inferior,  much  shoiler  anfLInneV  £ 
deeply  notched  at  the  level  of  the  heart,  and  more  so  at  the  left  than  the 
right  side.    The  posterior  is  elliptical,  and  everywhere  circumscribed  bv  he 
face^of  the  diaphragm,  which  it  separates  from^the  costal  anrmel^iid 

Structure.— An  external  serous  envelope,  proper  fundamentnl  f.'o. 

(Th^oTr  is  the  pleura%ulmonalis  already  described 

and  extends  between  the  lobules  )  surtace  oi  the  lung, 

theSirorbrSr;^^^^  P"^— tissue  in 

has  not  respired.    AltWh  s5t  it  i^  v.t  ^  the  fcetus  which 

can  with  dikultv  IWnr^  T+o  1       •/    ^^^^  ^^"^  i-esisting,  and 

collapse  the  L  n.^^^^^^^^  it  concurs  £  the 

very 'light:  phmgecrin  wTtei   ff  h"  ^  the  pleural  sacs.    It  is 

ought  to  be  atti'buted  to  th^  air  imS^^^^^^^  '^S^^*"^^« 
This  may  be  proved  by  what  takes  i      ^    Pulmonary  vesicles, 

inflated:  Lavie?  than  wTtei  befotf  ^^^^^  l™g  of  a  fcetus  is 

because,  notwithstanding  Sthernipul.tTont^^^^^^^  'l'"'  ''T^^^  ^^S^^^^' 
the  air  introduced  into  tlie  pu  Wi-y  veSs  o  "'^^'^^^"^^  *°  ^^P^^ 

mams   On  the  other  hand,  he^SrwS  of  ftT  ''"'^^l^  ^^'^^^^ 
considerable  in  the  adult  han  in  thrLTis  the  fi ™^     \^^^t,yely  more 
the  total  mass  of  the  body,  while  it  is  ti  v  3  A  OH     ^'^f  ^««^*'^g  l-30th  of 

A  knowledge  of  these  facts  m^^  l,.  ,  f  l^^.^^ 
lung  has  belon^ged  to  -  anStT  /hicVt^^^ 

If  the  tissue  is  plunged  in  water  this  to«t  ?f  ^  ii  i  '^'''^  ^"^^oro  birth, 

docimaey;  if  \t,  illative  wetht  s  o  L 11'  f  pnlmonary 
pulmonary  docimaey  by  wei-ht  ascertained,  it  is  designated 

we  of  »h„ 
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of  tie  saliwy  E»*J^^^^^^ 

rXs,  in  X,,;rZgT''rglaua,  U  wiUl,o  seen  «  th,s 

in  it  ™y  ie  inaatea 

"^  To  demonstrate  the  f         to  show  th^  v»^mom.'J  vesides. 

take  out  tlie  Itmgs-    _l       ,  sections  made  in 

S«  i^—  porosities,**  are 

pnlmonary  ve^des  _  of       sir-em  ^ta  . 

oast  of  them  by  means  of  a  soMiM^  ^^^^  pulmonary  t.Bsne.  The 

Ld  afterwar-ds  ^h  °  J^L,  often  gives  ,0.7  B-^  '^'"J"^,  Jl^ 

Nations  or  "^J^  Jo^'^SS'  "0^:^^ 

„  narrow  central  <»yrly.>°  °  rteUs  '»  ™- 

are  the  principal  histologic  detaUs  le^ 
portantpoint  in  ao  h-i  7^ 

nocessaray  he  ,i,...iis\. 
the  pnlmonary  vesicles  (01      c«!'^'  ;    the  organisation 
0,  7^  =rne;  epitheUi.m  ;  and 

1  capillfii'y'^^^^-^^'        ^      „  ;e  tinni  lud  homogeneons;  it 

S-a7,iaS,;[  conl;in?the\fl«c~^^ 

dSation,  h ;  c  Ah-  2.  Tlio  f  1'^*^/;!^^/^!  "'^  It  is  coutimioiis  thro"? h- 
sacs,  Of  infundibul. ;         ^     extremely  t^^^"  J°        ^      terminal  bronclmlc. 

-a^replSnrin^^^^^f  ^^^^^^^^  ^'      ^  ^ 
infmdihidt. 
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(The  minute  polygonal  cells  lining  the  air  or  pulmonary  vesicles 
measure  from  1-lGOOth  to  l-2250th  of  an  inch  in  diameter,  and  from 
l-2800th  _to  l-3800th  of  an  ' 
inch  in  thickness.  Between  the 
vesicles  is  a  trabecular  tissue, 
mainly  composed  of  yellow  elas- 
tic with  a  few  muscular  fibres, 
some  of  which  are  united  with 
the  lining  membrane  to  strength- 
en it,  especially  around  the 
apertures  of  communication  be- 
tween the  adjoining  air-cells.) 

3.  Capillary  vessels  ramify 
in  the  walls  of  the  vesicles,  and 
even  project  on  their  inner 
face. 

(The  capillary  plexuses  are 
so  ari'anged  between  the  two 
layers  forming  the  walls  of  two 
adjacent  cells,  as  to  expose  one 
of  their  surfaces  to  each,  in  order 
to  secure  the  influence  of  the 
air  upon  them.  These  networks 
are  so  close,  that  the  diameter 
of  the  meshes  is  scarcely  so 
gi-eat  as  that  of  the  capillaries 
which  inclose  them.) 

Vessels. — The  lung  is  a 
very  vascular  organ.  The  nu- 
merous ramifications  it  receives 

divide  into  two  orders— the  functional  and  the  nutritive  vessels 


AIR-CELLS  OF  LCJNG,  WITH  INTERVENINa  TISSUES. 

a,  Epithelium ;  b,  Elastic  trabecule ;  c,  Membranous 
wall,  with  fine  elastic  fibres. 


-----    - — - — ^..xv^^u.^  crivi  uuc  uuiriLive  vessels. 

Funchonal  vessels  of  the  lung. -We  know  that  the  blood  returns  from  all 
•ts  of  the  bodv  hv  tlio  i7m'r,D  aft-r.^.  ^"uiua  ixom  an 
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parts  of  the  body  by  the  veins,  after 
losing,  along  with  its  bright  red 
colour,  the  properties  which  render 
it  fit  to  maintain  the  vitality  of  the 
tissues.    It  thus  arrives  at  the  right 
side  of  the  heart,  whence  it  is  pro- 
pelled into  the  lung,  there  to  be 
regenerated  by  mediate  contact  with 
the_  air.    It  is  the  pulmonary  artery 
which  conveys  this  fluid  into  the 
parenchyma  of  the  organ,  and  by 
the  pulmonary  veins  it  is  carried 
back  to  the  heart.    The  artery  is 
at  first  divided  into  two  branches, 
which  ramify  and  finally  terminate 
m  dense  capillary  plexuses  upon  the 
walls  of  the  air-cells.    The  veins 
innumerable  and  attenuated  at  their 
origin,  like  the  arterial  capillaries,  terminate  in  from  four  to  ei^rht  nriun^.o! 
trunks,  which  open  into  the  left  auricle  of  the  heart  "  pnncipal 

Ihcsc  two  orders  of  vessels,  which  necessarily  participate  in  thophysiolo- 


ARRANOEMENT  OF   TUE  CAPILLARIES  AROUND 
TUE  AIR-CELLS. 
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gical  functions  of  the  lung,  lilcc  the  ^^^^^^^ 

l^roporly  distiugniBbed  fron.  the  nan.cd,  it  muBt 

designation  of /vmdionaZ                                participate  in  the  acts  of 

not  be  inferred  that  they  arc  cj^^^lm^^^^^  the  Uood 

nutrition.  It  is  now  ^^^™^*^  f  .^^^^  XlTtv  in  the  tisBue  of  the  lung  ni 
of  these  vessels  concurs      f  by  the  arteries  and  veins  now  to  he 

common  with  the  nutritive  fluid  caiiieci  oy 

described.  -g  designated  the  divisions  of  the 

Nutrient  vessels.--Bj  i-amifications  anastomose  with 

IroncJdal  arteries  and  veins,  ^^^"^^  ^^^^^^  ultimate  bronchules. 

the  capillaries  of  the  pulmonary  f  \  ^^^f^^^^  superficial  and  deep.  The 
Xvmj>/.aiic8.-These  vessels  ^^'^  exist  in  large  numbers 

first  ibrm  a  network  beneath  the  pl^^^^^^^^^  bronchial 

around  the  lobules.  ^^^^^^^^^^^  as  commencmg 

from  the  same  source  as  those  o  t^^^^^^  ^^^^^         the  pulmonary 

cjreat  synpathettc  nerves    ^^J^^^J'^^^^    ^^gHa  on  their  course.  _ 
iesselsind  bronchia,  and  they  sho^^^^^^^^  ^^^^  absorpUon  of 

Functions.— To  Imow  that  the  lung  1  nutmtive  fluid- 

oxygen  and  the  expulsion  of  ^^^^^^^^^^^  of  t^^e  dark  into  red-colom-ed 
phSomena  accompanied  by  the  ti^^^^^^^  doubtful  or  un- 

blood,and  probably  ^^.^^f^l^^^^^^ 

known-iB  tl^e  only  authentic  fac^^^^^^^  subtle  molecular  opera. 

functions  of  this  organ     It  ^.^^^^jt,  take  place  in  the  lung  by  the 

tions  from  which  all  these  phenomena  les,.   ,        i  dimng 

Siate  contact  of  the  ^^^-osp^^^^  I,  these  cells.    With  the 

rn^eti^'of^^^  -ions  we  have  nothing  to  do  here, 

.N..-Altl.ough  the  lung  i^^^^^^^  ^^^^^J^ 
fcBtus,  yet  it  is  one  of  f  o^-^J^Jj  JtS  better  delned  than  in  the 
of  foetal  existence,  its  l^^^^^  *  ^mec^^e^^^^^  like  a  racemose  glancL 
adult,  and  it  then  ^PPf  *^^J,,eop^^^^^  examination  distinctly  show  the 
Sections  of  it  prepared  foi  m^ic^^^^^^  ^i,eady  made  known  the  d>ffei- 
vesicles  and  their  f  f  ^g.^^^l-  .  afstS^   the  pulmonary  tissue  of  the 

TTTicrS  OF  OTHER  THAN  SOLTPED  ANIlliLS. 

that  it  perfectly  explains  tho  alto^a  ^^^^^^^^  .^^ 

these  animals.  ,  f  Ruminants  docs  not  dittur  'rom  u  f^^j^ 
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of  wliicli  one,  an  aiitorior,  is  curved  in  front  of  the  heart.  The  annexed  figure  shows 
this  peculiarity. 

lu  the  Fi(j,  the  lungs  comport  themselves  like  those  of  Euminauts. 

In  the  Buy  and  Cat,  there  is  no  well- 
marked  fissure  in  either  lung  towards  tlie 
lieai-t,  which  causes  that  organ  to  be  almost 
completely  cnvelopeil  by  pulmonary  tissue, 
Tlie  left  lung  lias  three  lobes,  and  the  right 
four,  separated  from  one  another  by  deej) 
furrows,  which  are  generally  prolonged  to 
the  root.  The  lobules  are  small,  very  close, 
and  tlie  pulmonary  tissue  is  exceedingly 
compact.  (The  pulmonary  vesicles  are  pro- 
portionately larger  than  in  Kiuninants.) 

COMPARISON  OF   THE  LAEYNX,  TRACHEA,  AND 
LUNGS  OF  MAN  WITH  THOSE  OF  ANIMALS. 

1.  Larynx. — The  human  larynx  is  pro- 
portionally shorter  and  wider  than  that  of 
animals.  The  principal  cartilages  are  those 
wliich  have  been  already  studied;  but  there 
are,  besides,  small  cartilaginous  bodies,  to 
which  special  names  have  been  given  :  these 
are  the  cartilages  of  Santorini  and  of  Wris- 
berg.  The  facets  on  the  cricoid  for  articu- 
lation with  the  thyroid  are  placed  on  the 
small  comua  detached  from  the  external  face 
of  the  cartilage.  The  thyroid  is  wide,  and 
protects  the  anterior  face  of  the  larynx;  the 
angle  formed  by  the  ah-e,  which  is  more 
marked  m  the  male  than  the  female,  is  very 
prominent,  and  is  named  the  pomum  Adami. 
The  epiglottis  is  short,  broad  in  its  middle" 
and  rounded  at  its  summit,  something  like 

that  of  the  Carnivora.    The  muscles  are  the      ^^unq  of  the  sheep  ;  inferior  view 
TZ:^^^:^"^^.  i°  1.  .Right  lung;  2,  Left  lung;  3,  Trache'a; 


animals;    but  there  is  distinguished'  an 
oblique  arytenoideus— a  fasciculus  of  the 
arytenoid,  which  crosses  its  fellow  to  foim 
an  X  in  passing  from  the  upper 
border  of  one  arytenoid  cartilage 
to.  the  lower  border  of  the  other. 


4,  Heart ;  5,  Carotid  arteries  ;  6,  Posterior 
vena  cava. 


Fig.  242. 


1,  Eight  ventricle ;  2,  Left  ventricle ; 
3,  Right  auricle ;  4,  Left  auricle  ; 
5,  Pulmonary  artery;  6,  Right 
pulmonary  artery;  7,  Left  pul- 
monary artery  ;  8,  Ligament  of 
ductus  arteriosus;    9,  Arch  of 

.  aorta;  10,  Superior  vena  cava; 
11,  Arteria  innominata  ;  12,  Right 
subclavian  vein,  with  the  artery 
behind  it;  13,  Right  common 
carotid  artei7  and  vein  ;  14,  Left 
vena  innominata;  15,  Left  caro- 
tid artery  and  vein;  IG,  Left 
subclavian  vein  and  artery  17 
Trachea;  18,  Right  bronc'hus  | 
19,  Left  bronchus ;  20,  20,  Pul- 
monary veins  ;  21,  Superior  lobe 
of  right  lung ;  22,  Middle  lobe ; 
23,  Inferior  lobe;  24,  Superior 
obe  of  left  lung;  25,  Inferior 
lobe. 


HUMAN  LUNGS  AND  HEART; 
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.  liku  tlial  oF 
to  the  oiitiiLile 


Solincds,  though  it  has  lateral,  01  JVLorgabniB.v  ^ 
of  the  superior  vociil  coi  tls.  dilfcrcnco  to  he  remarked  in  tnese.  ino 

2  Tcac/.m.-B.  J?ronc/«-.-Thcre  is  wide,  and  is  compow^d  of  al^ut 

K  canals  hetween  its  lower  extremity  '^^^  ^^'^^j.^^,^  tomontal  direction,  entermg 
Sothus  is  tl-  tet^rtrl^^vtrt^^^^^  iB  longer  and  1o.b  voluminous,  and 

S^ehf  thfc^-es?^^^^  at  the  fifth  ^^^^^^  ,,^,,1    the  right  is 

4   LMM8-The  luugs  weigh  ahout  w^ty  o^"^^^'  the  latter  has  only  two. 

1.  Thyroid  Body  {or  Gland). 

1      two  oval  lobes  of  a  reddish- 


Fig.  243. 


is  composed  of  a  fibrous  envelope, 
and  a  proper  tissue  or  parencliyma. 

The  fibrous  envelope  i&comi^^ 
of  Blender,  but  sh-ong  connechve 
tissue-   it  sends  from  its  inner 
face  a  large  number  of  tlim  nu- 
aeatedlamin^tbatintexjectea^ 
other,  forming  spaces  m  wliicb  the 
proper  tissue  is  contamed. 
^    The  varenchynia  is  divided  mto 
lobules,  whose  presence  is  mam- 
feS  on  the  surface  of  the  organ 

Thev  are  composed  of  vesicles,  the 
shape  and  contents  of  which  j^ry 
considerably  with  age  and  svtua 
tion.    IB  the  foetus,  or  very  yomi 
animal,  they  ^1^3  or  ell  p 

tical,  and  consti  uted 
omnrnhous  membrane,  Imea  o.Y 
;XgS  cells  mlU  a  large  »u; 

 btrtaXifSs: 

„.„  „1,  aaa,  a«e..  1.1..  als.u«.  several  arc  ee.fo-ca 


OKOUP  O.  GLAND  VESICLKS  FROM  TUE  THY.OID 

.iv„  ti«uc-  &,  Basement  merabrtiuc  ot 
"'^"'^'^^S  ^Ssic:  Epithelial  cells. 
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the  epithelium  is  less  evident  and  uniform,  the  contents  have  become  brown, 
and  hold  granules  and  nuclei  in  suspension,  and,  finally,  often  assume  the 
character  of  colloid  matter  in  becoming  viscous  and  of  a  yellow  tint. 

Vessels  and  nerves. — The  thyroid  body  is  remarkable  for  the  relatively 
enormous  volume  of  its  blood-vessels ;  the  arteries  chiefly  come  from  the 
thyro-laryngeal  branch — a  collateral  of  the  primitive  (or  common)  carotid 
(they  form  plexuses  on  the  vesicle  walls) ;  the  veins  pass  to  the  jugular. 
Its  nervous  filaments  are  from  the  first  and  second  cervical  pairs,  with  twigs 
from  the  sympathetic.    It  has  an  abundance  of  lymphatics. 

Functions. — The  thyroid  is  one  of  the  organs  classed,  in  a  somewhat 
arbitrary  manner,  in  the  ill-defined  category  of  ductless  or  blood-vascular 
glands.  Our  knowledge  of  its  use  is  as  uncertain  at  present  as  in  the 
infancy  of  anatomical  science.  So  that  we  can  say  nothing  more  on  this 
subject,  except  that  the  successive  or  simultaneous  excision  of  the  two 
lobes  in  the  Horse  do  not  appear  to  cause  any  derangement  in  the  animal's 
health. 

Neither  does  the  study  of  its  development  throw  any  light  on  its  func- 
tions. It  is  certainly  relatively  larger  in  the  foetus  and  young  animals  than 
in  adults ;  but  the  difference  is  not  sufficiently  marked  to  authorize  us  in 
drawing  any  physiological  inductions  therefrom. 


2.  Tltymus  Gland. 

The  thymus  gland  is  a  transitory  organ,  only  present  in  the  foetus  and 
very  young  animals,  and  in  its  nature  closely  resembling  the  thyroid  gland. 
Like  it,  it  is  divided  into  two  lateral  lobes  placed  close  together  in  the 
middle  line,  under  the  lower  face  of  the  trachea,  partly  without  and  partly 
within  the  chest,  between  the  two  layers  of  the  anterior  mediastinum.  It  is 
elongated  from  before  to  behind,  of  a  whitish  colour,  and  uneven  or 
lobulated  on  its  surface  like  a  salivary  gland. 

Stkuctuee. — It  owes  its  uneven  aspect  to  its  lobular  structure,  for  it  is 
effectively  reduced  by  dissection  into  a  multitude  of  granular  lobules,  in  the 
centre  of  which  are  found  vesicular  cavities  containing  a  lactescent  fluid. 
The  vesicles  are  larger  than  those  of  the  thyroid  gland,  and  have  for  their 
walls  a  very  thin  layer  of  delicate  connective  tissue;  they  are  filled  by  a 
mass  of  nuclei.  A  wide,  ii-regular  cavity  has  been  described  as  existing  in  the 
middle  of  each  lobe  (reservoir  of  the  thymus),  and  evidently  communicating 
with  the  vesicles  of  the  lobules,  as  it  contains  a  notable  quantity  of  the  same 
milky  fluid.  ^  This  cavity  is  certainly  not  present  at  all  periods  ;  for  I  have 
not  met  with  it  m  two  young  fcetuses  now  lying  before  me  as  I  write.  But 
without  dwellmg  on  this  particular  point,  we  may  notice  enormous  blood- 
vessels lymphatics,  and  nerves,  as  complementary  elements  in  the  organisa- 
tion ot  the  gland,  whose  structure  is  very  similar  to  that  of  the  proper 
glands,  though  differing  from  them  in  an  important  featui-e— the  absence  of 
an  excretory  duct. 

Nothing  positive  is  known  as  to  the  functions  of  the  thymus  eland  • 
It  is  only  certain  that  they  are  exclusively  related  to  the  development  of  the 
young  animal  as  it  generally  disappears  some  months  after  birth,  though  it 
18  sometimes  found  in  adult,  and  even  in  very  aged  animals. 

(Its  functions  are  supposed  to  be  the  same  as,  or  analogous  to,  those  of  the 
hyroid.  Structurally  the  organ  may  be  said  to  consist  of  an  a  semblage  of 
hollow  glandular  lobules  joined  together  by  connective  tissue,  each  having 
a  cavity  which  opens  into  a  central  canal  that  has  no  duct,  and  bcin"  iSed 
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oxterndl,  V  an  almost  -orpbous  mc„Wc  'Vti: 


Fig.  245. 


rORTION  OB  THYMUS 
GLAND  OF  CAL]?, 
UNFOLDED. 

a,  Main  canal ;  b, 
Glandular  lobules ; 
c,  Isolated  gland 
granules  seated  on 
the  main  canal. 


f 


COURSE  AND  TERMINATION  O^  ^U^^^^^' 
DUCTS  OF  THE  THYMUS  GLAND  OF  A  CALF. 

1  Internal  iugular  reins;  2,  Superior  vena  cava: 
'  5  Thoiacic^duct,  dividing  into  two  bi-anchcs 
Jt^ain  unite  Uforeter,ni„at^g  :nt  e  ^^^ 

Eadc  duct,  and  the  right  into  the  root  of 
the  corresponding  jugular  vein. 


•    i.      invfTA  flnots  tliat  commence  at  tlie  iipper 
The  lymphatta  tominato  m  two  togo  a  ^^^^^  ^ 

— at't:  ^^^^^^      -^"-^  " 

T„»=  lUKFXED  TO  THB  BE3P1B.\T0KY 
T«  Tav  OLANDlFOliM  BODIES  ANNEXED  xu  iix" 
DIFFERENTIAL  CUAK^CTEHS  ^N^THE  GLAN  ^  ^^^^  ^^^^^  ^^^^^^^^g, 

well  merits  its  name  as  it  toims 
lower  part  of  the  neck. 
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Tlio  thymus  gland  in  young  Euminauta  is  more  volumiuous  tlian  in  the  Foal,  and  is 
situated  liiglier  up  in  the  cervical  region.  (In  tho  Caruivora,  it  is  divided  into  two  brandies  ; 
but  it  is  small,  and  completely  lodged  between  the  layers  of  the  anterior  mediastinum! 
It  persists  for  some  time  after  birth,  and  seldom  disappeai-s  m  less  than  a  year.) 

(comparison  of  the  glandifokm  bodies  annexed  to  the  bespiratouy  apparatus  in 

man  with  those  of  animals. 

In  Man  the  two  lobes  of  tho  thyroid  body  are  connected  by  an  isthmus,  and  tho  upper 
•  extremity  of  the  lobe  is  carried  up  to  the  side  of  the  thyroid  cartilage.  The  isthmus 
often  gives  origin  to  a  process  of  variable  length  and  size,  called  the  pyramid  or  tliird 
lobe,  which  is  generally  situated  to  the  left  A  muscle  is  sometimes  found  connected 
with  the  isthmus  or  pyramid,  and  is  attached  above  to  the  body  of  the  os  hyoides  or  to 
the  thyroid  caiiilage;  it  lias  been  named  the  levator  ijlanduhe  thyroidse. 

The  Vujmm  gland  is  composed  of  two  lobes,  a  right  aud  left,  only  joined  by 
connective  tissue,  and  having  no  structural  communication.,   There  is  a  cervical  and  a 
thoracic  portion,  the  whole  extending  from  the  fourth  rib  as  high  as  the  thyroid  gland. 
■  After  birth  it  continues  to  enlarge  until  the  end  of  the  second  year,  and  begins  to 
dimmish  between  the  eigiith  and  twelfth  years.) 


CHAPTEE  II. 


THE  EESPIEATORY  APPAEATUS  IN  BIRDS. 

The  organs  composiDg  the  respiratory  apparatus  of  birds,  offer  conditions  altogether 
special,  and  which  have  a  remarkable  influence  on  the  mechanism  of  respiration  The 
modilicatious  imposed  upon  the  performance  of  tlus  function  will  be  indicated  after  an 
examination  of  the  tubular  apparatus,  which  ciuTies  the  air  into  the  lunn  and  the 
charactei  s  of  that  organ,  as  well  as  the  air  reservoirs  (or  sacs)  annexed  to  it 

The  Tubular  Apparatus.— When  this  apparatus  is  compared  with  that  of  Mammals 
no  very  sensible  diflerences  are  observed— at  least  in  domesticated  bkds 

The  nostrils,  pierced  through  the  upper  mandible  of  the  beak,  have  no  membranous 
and  niovable  wings,  and  the  nasal  fossae  open  into  the  pharynx  by  a  long,  narrow  sht 
behind  the  bony  palate.  A  transverse  row  of  small,  hornj  papillae,  placed  at  the 
anterior  extremity  of  this  aperture,  represents  the  soft  palate 

«f  J^V?7"?  epiglottis  :  a  defect  which  does  not  prevent  the  complete  occlusion 

of  the  glottis  dping  the  passage  of  food,  as  the  laryngeal  orifice  is  circumscribed  bv  two 
lateral  lips  which  then  meet  in  the  most  exact  manner  umscriDea  Dy  two 

The  trachea  is  composed  of  complete  cartilaginous  rings,  aud  not  simple  arcs  ft, 
song-birds  the  last  ring  is  a  second  larynx,  the  real  organ  which  proXcesThe  modui«^S 
voice  of  these  creatures;  t  only  exists  in  a  rudimentary  conditForir^idtry  Swever 
the  last  trachea  piece  in  them  being  slightly  dilated,  and  sliowing  at  the  oridn  ^^^^^ 

The  bronchi  only  show  incomplete  rings  in  their  stmctnrp    TU^^r  ^      •  ^  x,  , 
by  its  inferior  face,  towards  the  irnion  oflts  alSoi    M  two  SrKhds  W?"^ 
describing  this  organ,  their  mode  of  ramification,  and  the  nature  of  t  ?,,  v„  r" 
bear  to  its  proper  tissue  will  be  considered.  relations  they 

'-J^^f  L™GS.—M.  Sappey,  in  the  remarkable  memoir  published  bv  bin,  in  iq(7  i 
described  them  as  follows:  "  The  lungs  of  birds  aro  sif,,ofo;i^  7i    T  !     ,  " 
vertebras  of  the  back-which  senaratf  thL  nwl  Ivin^      •    .  P'^''*^  of  tho 

cavity,  10  whicli  they  ™re  ^TheL  ro^^'  colour  rP^«.,f?i"'^V'°.*'°^  "'^  "^"^  t^'"'acio 
organs  in  Man  and  the  Mamr^alia  du  ing1,teSriifranS  fo,-*^'"'  W^^^ni^Ci  by  these  . 
they  are  especially  remarkable  for  theii  fes  ricM  vnlnT  ^'^^o  after  birth; 

eighth  pari  of  tlfe  thoracic  capacUy  T  ii  clf^^^^^^^^^^  an 
conical  form  of  the  lungs  in  MammaLs.and  thToval  form  o  ?ho  -  ^'''^ 
they  are  semi-elliptical,  aud  if  the  two  U.^^oTt^^^L  ^^Sl^^^^S^, 
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their  likeness  would  lo  produced;  to  oUain  "-^Ba"^^  lungsof  a  repUle.it 

is  iiccc.8.ary  to  divide  tliem  in  ^  or^bird^  two  fac,s~n  convex 

"  This  shape  euables  us  to  iU«t'ngu.sh  m  tbe  Ju"^,^  ot  a  .  ^^^j^^-^^ 
and  concave;  two  torders- au  external  und  mteiual.  ana 

^'^^Z,e.faee,  also  na,ned  the  Oors^  —  -  ^^/SST^r^l 
to  the  dorsal  vertebra),  aiul  outwavf/y  ^ 

exactly  i^°")d«^.r^t^-,,rt  Lib    sS?a^^^^  "''^*^<1  '""T 

of  these  walls,  it  results  that  ^'f^  °        qj.  i^bules  show  nothin-  commoa  with 

which  Bive  it  a  lobulated  aspect ;  but  ^1^2^°/°'''^°^ „i^gg  the  existence  of  lobes  and 
ihose  cLposing  the  f^^-y^^!^^^^:^ly  £  Sotomo'us  division  of  the  bronchi ; 
lobules  is  au  established  iact  ^nd  ^^^^^^^'^  diminished  thickness  of  the  lunj;  at 

?acSTl!^tl,^X?^i^^^^^ 

which  separates  it  from  the  viscera  °f  J^^.J^^^^L^^^^  Like  the  preceding,  it  is 

its  other  names  of  ifenor^^^'^f  '^^^^^^ 

coveredby  avery  finelayer  of  eeUula  7X,^°™e  five  m  number,  and  constitute 

Th'e  SJ^e  paiSlStke  axis  of  the  body ;  the  internal  is  rectUinear,  thick, 
and  rounded;  the  external,  convex,  thin  and  s^^^^^  .^^  ^j^^  receding 

ang»t%l?S^^^^^^ 

^^^^n'"w1o  IS;;  that  ^^P^,^^!^'  in  Saws! 
Mammalll  the  mode  of  distribution  a^^^^^^^ 

the  large  bronchial  tubes,  Pl^^^^-i  ^"^S?  °XmanLr  in  bkds  they  are  disposed  at  the 
the  surface  of  the  organ,  or  ]^  ^^^''^^'  ^jf^^^^^Z^^^^  towal-ds  the  centre  or  m  a 
periphery  of  the  l^^S' a^f^'^^^'f^i^Sd  tbe  a^Ur^^^^  division  of  the  bronchi  m Mammals 

abdominal  reservoir.  „,.p«pnts  two  very  distinct  portions,  the  one  extra- 

''This  verifying  trunk  therefore  pesents  tw^very^^^^        g^^^^^^  to  tiie 

marked  adherence.  ^recedin-  in  its  dimensions,  form,  and  structure. 

"  The  second  differs  from  the  P»<;°eani  dimensions  are  more  considerable, 

Owint  to  its  dilatation  at  its  entrance  to  tJ^/^^^^Xa™  Beyond  this  enl^ge- 

SmV  be  stated  as  ^^^^^.^l^^lS^rXSes,  losing  its  cyUndrica^^  form 
tnent  it  diminishes  m  capacity  by  tue  eiui!=&i  almost  entirely  debtituw 

rassmnethatofaconewithatrunc^^^^^^^^^  ^,^^^3  i3  constantly 

of  cartilaginous  rings,  so  tliat  uie  oug 
membranous 
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and  subdivide  at  this  periphery,  that  thoy  cover  it  witli  their  ramifications,  and  do  not 
loiive  it  to  enter  the  pulmonary  pareucliyma  until  their  volimie  lias  beeu  considerably 
reduced. 

"  The  conduits  leaving  the  orifices  situated  on  the  inner  wall  of  the  ajrial  trunk 
ramify  on  the  inferior  face  of  tlie  lung ;  those  proceeding  from  the  eclicloned  oriiicos  on 
the  outer  wall  are  distributed  on  the  opposite  face.  The  first  constitute  the  diajihrag- 
matic,  and  the  second  tlie  costal  bronchial  tubes. 

"  The  diaphragmatic  bronchial  tubes,  four  in  number,  like  the  orifices  from  which 
they  originate,  may  be  distinguished  by  the  numerical  names  of  first,  second,  third,  and 
fourth,  in  proceeding  from  before  to  behind ;  the  first  bronchus  is  carried  forwai'd 
horizontally,  the  second  transversely  inwards,  the  third  obliquely  inwards  and  back- 
wards, and  the  fom-th  du-cctly  backwards.  In  view  of  their  divergent  direction,  whicli 
resembles  a  fan,  they  might  be  designated  as  the  anterior,  internal,  and  posterior 
diaphragmatic  bronchial  tubes ;  and  to  distinguish  the  last  two,  the  more  voluminous 
one,  which  is  directed  backwards  and  inwards,  might  be  named  the  great  posterior 
diaphragmatic  bronchus,  and  the  one  passing  dii-ectly  backwards  the  small  posterior 
diapliragmatic  bronchus. 

"  The  costal  bronchial  tubes,  seven  in  number,  may  be  also  designated  as  first,  second, 
third,  etc.,  in  proceeding  from  before  to  behind ;  parallel  at  their  origin,  and  in  juxta- 
position, like  the  pipes  of  an  organ,  they  separate  after  following  a  certain  course,  and 
aftect,  by  their  divergence,  tlie  fan-shape  abeady  observed  in  the  disposition  of  the 
diaphi'agmatic  bronchiaj.  Like  the  latter,  they  become  peripheral  from  their  origin,  and 
spread  out  from  centre  to  circmnference.  The  first  is  carried  very  obliquely  upwards 
and  inwards,  to  attain  the  anterior  extremity  of  the  lung ;  all  the  branches  it  furnislies 
arise  from  its  anterior  wall,  and  those  which  are  nearest  its  origin  are  inflected  to  gain 
the  external  border  of  the  organ ;  the  succeeding  tubes  are  directed  forwards,  the  others 
forwards  and  inwards;  while  all  proceed  to  meet  those  coming  from  the  anterior 
diaphi-agmatic  bronchus,  though  they  do  not  anastomose  with  them.  Coming  in  contact, 
they  plunge  into  the  pulmonary  tissue  in  such  a  way,  that,  when  a  lung  is  inflated,  we 
observe  between  these  two  orders  of  ramifications  a  very  manifest  gi-oove,  which  is 
perfectly  distinct  from  those  due  to  the  protrusion  of  the  ribs ;  this  groove  evidently 
represents,  though  in  a  rudimentary  state,  the  interlobular  fissures  in  the  lungs  of 
quadrupeds. 

"The  second,  third,  and  fourth  costal  bronchiaj  follow  a  transverse  course  and 
tamify  on  the  inner  border  of  the  lung;  the  fifth  and  sixth  incline  towards  the 
posterior  extremity  of  the  organ ;  the  seventh,  very  small,  reaches  this  extremity  and 
disappears. 

"The  first  costal  bronchus  is  the  most  voluminous;  those  succeeding  it  gradually 
diminish  in  calibre.  At  theu-  point  of  emergence  they  adhere  closely  to  the  ribs  •  all  are 
impeifornte,  and  this  feature  essentially  distmguishes  them  from  those  occupvino-  the 
opposite  face.  ^  ° 

_  "  The  canalicuU  furnished  by  these  principal  tubes  do  not  sensibly  dilfer  in  calibre 
m  the  various  bronchi:  all  offer  an  equal  diameter,  and  their  dimensions  are  only  in 
relation  to  the  total  volume  of  the  lung.  All  are  detached  at  a  right  angle  from  the 
pulmonary  wall  ot  each  bronchus,  and  descend  perpendiculnrly  into  the  lung  •  and  all 
from  their  origm  to  their  termination,  preserve  the  same  diameter,  and  consequently  the 
sanie  cylmdrical  form.  If  this  mode  of  ramification  be  compared  with  that  observed 
Iff.  f^"  r's'*/"^^  *°  ^'O'^siderably.    In  the  latter  clnss,  the  air-passao-es 

affect  the  c  ichotomous  division  proper  to  the  arteries  and  veins,  the  result  of  which  is  a 
series  of  arborea  canals  decreasing  in  capacity.  In  birds  only  two  kinds  of  conduits  are 
observed  the  primitLve  and  peripheral,  disposed  around  a  generating  axis  like  the  barbs 
of  a  feather  on  their  stalk;  and  the  secondary  and  pareSchymatotis  imDlanted  on  tl.o 
pulmonaiy  walls  of  the  first,  like  the  hairs  of  a  brush  on  threommmf  bTse  The  e 
oXT.^^'"^'"'  '  similar,  except  thattl,e  peripheral  canals,  which  are  few 

only  form  a  single  row  on  each  side  ;  while  the  caualiculi,  very  numerous  form  several' 
SXrr^/'  '"''^  ^^r^  *i^^*  '^"'^■^  ramification  proper  to  mZ  ml  1  is  esscn: 
''''MwlTr;?:,^?^'^^^"^^^^^^  ''"-^^  °«--«ally  pimliform. 

agm- 
generative 
not 

"  How  do  these  canaTs  terminate  ?   Notwithstanding  the  importance  of  this  o„P«t;«„ 
It  has  been  gencrnlly  neglected  ;  though  its  solution  alone  may  fK   the  n mlr»  1 
differences  necessary  for  the  parallel  wlii<.]i  has  always  be  "n  at  em     1  n  hn 
between  the  lungs  of  birds  and  those  of  other  vertebrates"  OmispS  JL'a'r^S  onllS 
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^    •     i-i.of  nil  tlip  canaliculi  open  into  one  anotlior,  and 
point  have  led  nn  to  U.o  concln.uni  t  at  <^11  1.^^,^       ^^  comumuicutc 

by  tliis  anastomosis  constitute  an  cxtncable  plexus 

with  cat-h  otlicv."  the  puhnonavy  canalicuh,  examinetl 

Finally,     nmy  bo  ment.^^^^^^^^       .Snluy  with  iriular  -pta  which  circumscnbo 
microscopically,  appeal  xo         '      „mi(,ct "  x-      j  tv- 

tho  avcolffi,  and  give  them  a  cc  h  a  aspc«^-  membrane  is  continued,  at  the 

The  Am-SAOS.'-"In  hirdH,  thb  puinira^^^  ^^.^^  ^^j^.^j^  ^^.^  aeveloped 

level  of  the  orifices  in  the  ^^"^S,      "  *  °  ™ 

between  the  walls  of  the  tliorax  -  ^  ^^^^^  exist  in  all  'the  vertel,rata  of  the 

abdominal  viscera  on  the  otliei.    i  Hcsc  air  ru.       •  ,  ti,e  viscera  in  the  trunk,  in 

So'd  class.    In  ^11  they  a^re  ^i^tna ^^^^^^  , i,         „„  tUe 

such  a  manner  that  Oarns  J^^J  J  <^^^^^^^  ,  ^j^^  ^j^trance  of  air,  they  generally 
other  viscera;  so  that  ^1^°^,, J?^/^,,^^^^^^^  Le  median  plane.  In  all,  they  are 
depress  these  viscera  by  P"^^  °l*Sv  eorn^^^°^*^'  either  with  the  lung  by  a  single 
^t^tl^s'^S'l'Ze  openings.   Lastly,  in  all  they  are  nine  m 

^^'^Lsereservoirsare:the5o^cja^^^^^^ 

two  cervical  reservoirs,  situated  ^^^^  'Xa-ms-  two  posterior  diaphragrmtic  reservoir,, 
Zervoirs,  placed  between  the  two  d.aplua.m^^^^^  preceding;  and,  lastly,  two 

Ilso  between  these  two  d'^^P^^^^S'^f,'  ^l^pe^^^^^^^^  of  the  abdomen.  Of  these  mne 
^r-S^^^^^^^^^^  the  others  are  pairs,  and  similarly 

the  abdominal  reservoii-s   i^^^^^J      ^^eeed^;^ ;  ben^e  the  denomination  of  midd  ■ 
their  inferior  part  -^.d  between  th^^^^^^^ 

reservoirs  sometunes  api^lied  t^^^^^^^  _ 

anterior  reservoirs,  and  to  the  ^^°°^'f'Tr^_„YOiES.— 1.  Thoracic  reservoir  i^^^-^^^^  f>\ 
External  CoNFOUMATioN  OF  THE  EESEHvm^^^^^  ^^^ty   f  t  e 

t'lt  is  situated  above  the  clavicles  ^^^^  ^^^^^^^  ^  the  roots  of  the  wmgs,  aroimd  the 
thorax  which  it  extends  beyond  on  eacli  sme  ^  ^       .j^g  trachea  and  oesophagus  on 
artSaUon  of  the  shoulder.    It  is  ^  agl J     -  alcove,  ^^^^^^^.^^ 
the  middle  plane,  the  Inngs  and  t^';""^^       thf  aponeurosis ;  behin^l, 

below  with'  the  sternum,  the  f^'^^^^fticTeseiwo^^  ^       °^\Sed  by 

with  the  heart  and  anterior  A^aphragmakc  lese^^^^^  ^j,     ,t  raise= 

King  on  each  a  long  point ;  ^^^^  ( ^'"f^S  L  aSrly  depressed  in  other  classes  ;  on 
Sto  a  hemisphere  in  Palmipeds,  but  wh^^^^^^^  7  J,ubrane  uniting  them 

and  middle  or  humeral.  j^^^.^,  f^^m  the  thoracic  reservo'j  by  an 
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membranous  folds  which  partition  its  cavity.  Tho  membruno  formin.;?  it  being  con iinuod 
on  itself,  every  organ  traversing  the  thorax  becomes  tlio  canse  of  a  fold  in  whic.li  it  is 
imprisoned ;  and  as  tlie  tlioraeic  cavity  is  traversed  by  tho  ti  achea  and  tlio  oesophagus  tlio 
muscles  which  move  tho  inferior  larynx,  and  the  arteries  and  veins,  it  will  be  uncferstood 
how  this  reservoir  should  become  irregular  in  consequence  of  these  various  partitions, 
and  (ilso  why  tho  other  rorial  6a"s  situated  between  the  viscera  and  the  walls  of  tho 
thorax,  or  the  simple  contiguous  surfaces,  should  preserve  their  regular  and  proper 
form. 

"  The  thoracic  reservoir  communicates  with  the  lungs  by  an  infundibular  orifice, 
situnted  on  tho  external  side  of  the  embouchure  of  each  bronchus.  This  orifice  is 
dilated  during  inspiration,  by  the  contraction  of  the  two  first  fasciculi  of  the-pulmonary 
diaphragm." 

2.  Cervical  reservoirs  (Fig.  246,  1,  1).—"  They  are  situated  above  tho  preceding, 
and  the  inferior  part  of  the  neck  and  anterior  part  of  tlie  lung ;  inflated  after  removal 
from  the  neighbouring  parts,  they  resemble  two  cones,  whose  rounded  base  looks 
forwards,  and  whose  pediculated  summit  is  directed  backwards. 

"  Superiorly,  these  reservoirs  lie  agniust  the  cervical  muscles ;  inferiorly,  they  corres- 
pond to  the  air-sac  of  the  thorax,  from  which  they  are  separated  by  tlie  trachea,  the 
cesophagus,  the  pueumogastric  nerves,  and  the  jugular  veins.  Inwardly,  they  are  in 
.lusfaposihon,  and  consequently  form  a  median  septum  which  includes  in  its  substance 
the  two  common  carotid  artei-ies.  Outwardly,  they  are  related  to  the  origin  of  the 
cervical  nerves,  to  each  of  which  they  furnish  a  small  sheath,  and  with  the  vertebral 
artery  which  they  surround,  but  do  not  contain  in  tiieir  cavity,  as  well  as  with  a 
subcutaneous  muscle  and  the  skin.  By  Iheir  summits,  they  communicate  with  the 
anterior  diaphragmatic  bronchus  ;  and  by  theii-  base  they  send  out  a  prolongation  wJiich 
conducts  the  air  into  all  the  vertebraj  of  the  neck  and  back,  into  all  the  vertebral  ribs 
and,  finally,  into  the  spinal  canal.  ' 

"  In  their  cervical  portion,  thsse  prolongations  present  themselves  in  the  form  of  two 
ca'ials  extending  from  the  base  of  the  cervical  reservoirs  to  the  base  of  the  cranium 
wheie  they  terminate ;  parallel  and  contiguous  to  the  vertebral  arteries,  like  theiu 
they  are  lodged  m  tlie  canals  excavated  in  the  substance  of  the  transverse  processes 

.  i-nm  their  external  part  arises,  at  the  six  last  cervical  vertubraj,  as  many  diverticul  i 
which,  lymg  against  each  other,  pass  from  each  side  in  the  muscles  of  the  neck  sur- 
rounded by  a  common  fibrous  envelopp,  and  apparently  form  a  kind  of  canal  n't  the 
interior  part  of  this  region  ;  when,  however,  this  fibrous  membrane  is  removed  it 
becomes  easy  to  isolate  them  and  it  is  then  seen  that  they  are  completely  independent 
.and  resemble  small  comua.  Highly  developed  in  Palmipeds,  they  are  only  present  in  a 
rudimentary  state  in  the  other  classes.  i'     ,     j  uxc  ouiy  piesent  m  a 

.  "  On  the  internal  side  of  these  conduits,  we  see,  at  the  level  of  each  vertebra  one  or 
more  or  fices  by  which  he  air  enters  their- interior ;  and  at  the  intervertS  foVamina 
another  orifice,  which  allows  it  to  pass  into  the  spinal  canal.    From  the  con  mun  cXn 

LtowftW  ''''T''  .^J^^^-^^P'-W  -PP-atus  and  tlie  sp^l  canS  Tt 

toUows  that  m  birds  the  cervical  region  is  traversed  by  three  atmospherical  currents— 

j»f 

arachnoklmembiane  * ^"''^  ''"^  "  only  moistens  the 

ros^r^^rfoZ'::  i^^^^  ^P-ging  from  the  cervical 

spinal  current,  having  entered  thf  ,      .  "'f'^  "^''^'•'^y  The  iuter- 

vertebra:  afte;  cou  l^Cu^^e^^^x^p;,i  "Tth  f  '^"^  ^''^  '^^'^^^ 

orifl  e  into  a  small  sac  situate^betweTn^/re  two  fi  t '11^'^^^^^^^^^  ^'''Tf,  \ 
nerve;  from  this  sac,  it  passes  into  f l  e  7ccmd  voiln  first  dorsal 

antero-latcral  part,  then  it  flows  Wk  f^om  ^1  s      n  placed  on  its 

the  second  and  third  ribs ;  and  passi^/rtS^^a^^ .^Lr^  "T^^^^^^^Z 
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.  and  nearer  the  last  dorsal 

sweep  through  a  thir.l  intercostal  sac,  it  a^ives  near  fron.  the  cervical 

vSbra!    In  their  dorsal  portion,  the  l-olou^^t^^^,  .,,^  ^Ims  form  ^t^>;<^ J7^;«^ts, 

Fi".  246. 


icscrvoirs  thus  lonu  l». y/""' 
though  tliese  are  constituted  ulter- 
mtcly  bv  the  vertebra)  and  the  sinall 
hSs  Jloced  on  their  lateral  aspect. 
At  the  same  time  that  these  sac-s 
receive  the  air  from  the  vertebrae  pre- 
ceding them,  and  transmit  it  to  those 
which  follow,  they  communicate  it  to 
all  the  vertebral  ribs. 

"  In  no  order  of  birds  do  the  ajnal 
currents  leaving  the  cervical  reser- 
vo"s  communicate  with  those  wh^' 
circulate  in  the  cranium  ^^H^}^^ 
i^ieeted  either  by  the  *vial  porticm 
of  the  vertebral  canal  or  the  late  al 
prolongations  of  tbeneck,nc;ver  enier 
the  bones  of  that  cavity.  ilu'iKing 
that  tte  injection   might  perhaps 
ettrate  if  pa^Bcd  in  the  opposrte 
Ih-ection,  ^ve  have  P"-f"i^ted  the 
hones  of  the  cranium,  and  to  tbe 
nnerture  have  adapted  the  extremity 
Xst"  l  syriBge  fiuedwitli  mercury: 
but  the  metal  did  not 

that  the  crUal  bones  have  no  com- 
munication with  the  respiratory  appa- 

Snffiwfdik,i^^^^^ 

sik'agrst^^^^^^^^ 

beSd,  to  the  POBterior  diuphm^- 
atic  reservoks;  oniv^^r^^^^,  the 
ribs  and  intercostal  muscl^,  i" 

x4ervoir;4,lY™-3'%j3  anterior  dia-  ,vhich  receives  au  from  the  mn„  . 
voir.-«,  Membrane  foimmg^  t  ^^^^^.^^  a  double  orifice  .^.o- 
phragmatic  rescrvon  ,  ,  Me  ^^^^  ^^^^^.^,,.,bdomi-  4.  f  ^f^^-'^^g^'^  '_"''oval-shniK.i 
.  posterior 'litto^--fi,bccU^^^^  p,olongat>ou  of  ^'.7^/.CfS;J,i?;.g*U  situate  d  lilce 
nal  diaphragm.— 1  p^^.^eardium ;  /,  /,  like  l"^*^^""  ^1,  .vhich  separates 
the  thoracic   reservou  ,  e,  ^  them  m  tl.e  n  ten al  w men  1 

lit-er;  g,,  ^i-- J  ''^./'^So'^muscle  above  the  tw.  Japhr^^^^^^ 

Section  ot  the  g  eat  _  o,  An  er.oi  are  m  contact,  ^^^^^^ 

its   insertion   into   ino  ^^^^  ^.  ,  .  ,  t  j^.^ 

clavicle;  p,  ^'fl'^J^-^Frorn  M.  Sappey's  sermrs  ^uth  ^^h  ch  lio^^^^ 


more 
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I'lilmipeds.  At  other  times  it  inclines  backwards,  and  tlie  anterior  reservoir  is  lar^-er  • 
this  arrangement  is  peculiar  to  the  Gallinacfc.  And,  lastly,  this  partition  dividos^thc 
intercepted  space  between  the  diaphragms  into  two  equal  c;ivities ;  raiDacious  birds  offer 
numerous  examples  of  this. 

"Behind,  Ihese  reservoirs  stand  against  the  abloniinal  sacs,  from  which  they  are 
sepamted  by  the  thoraco-abdominal  diaphragm ;  below,  they  r.ispond  to  the  sternal  rihs 
and  tlio  lateral  parts  of  the  sternum ;  above,  to  the  pulmonary  diaphragm ;  inwards, 
to  the  thoraco-abdomiaal  diaphragm  ;  outwards,  to  the  vertebral  ribs  and  intercostal 
muscles. 

"  A  parabolic  opening,  situated  in  the  middle  part  of  the  external  border  of  the  lung, 
or  a  little  more  behind,  establishes  their  ommuuicatioii  with  that  organ,  This  oriiice 
which  is  remarkable  for  its  great  dimensions,  occupies  the  extremity  of  a  voluminous 
bronchiid  tube  which  follows  thj  direction  of  the  geneniting  trunk,  and  in  such  a  manner 
that  this  trunk  appears  to  pass  directly  towards  the  posterior  diaphragmatic  reservoir, 
and  to  open  as  a  canal." 

5.  Abdominal  reservoirs  (Fig.  21C,  5).—'^  The  two  air-sacs  situa^ed  in  the  abdomen 
present  themselves,  when  inflated,  as  two  enormous  bladders,  the  capacity  of  each 
differing  but  little  from  the  volume  of  the  trunk.  S.tuntod  between  the  superior 
and  lateral  parietes  of  the  abdomen  on  one  side,  and  the  abdominal  viscera  on  tlie 
other,  ttiey  cannot  be  dilated  without  driving  the  intestinal  mass  downwards  and 
inwards. 

"  Their  anterior  extremity,  continuous  with  the  lung,  is  somewhat  inflected  to  pass 
under  the  fibrous  arch  extending  from  the  spine  to  the  pelvis. 

"  Their  posterior  extremity,  dilated  and  voliuninous.  responds  to  the  cloaca  Out- 
wardly, they  a  lliere  by  cellular  tissue  to  the  thoraco-abdominal  diaphragm,  the  parietes 
of  the  abdomen,  and  th  )se  of  the  pelvis.  Inwardly,  they  are  in  coutact  with  the  intes- 
tuial  mass  and  the  testicles  or  ovaries.  Below  and  in  front,  they  rest  on  a  fibrous 
septum,  which  mall  birds  divides  the  abdomin  d  cavity  into  two  smaller  cavities  •  one 
anterior,  which  represents  the  abdoijien  and  lodges  tlie  liver,  the  other  posterior  which 
represents  the  pelvis  and  contains  the  stomach  and  intestines.  This  fibrous  septum  is  ex- 
tremely remarkable  in  large  birds,  particularly  the  Ostrich,  in  which  it  has  been  described 
by  rerrault  as  a  transverse  diaphragm;  it  is  inserted  into  the  entire  circumference  of  the 
pelvic  bones,  and  sustains  the  stomach  as  well  as  the  intestinal  tube.  Below  and 
behind,  the  abdominal  reservoirs  lie  on  the  intestines.  Above,  these  sacs  cover  the 
interior  ^ace  ot  the  kidneys,  and  there  fiunisli  three  prolongations :  1,  A  sunrarenal 
prolongation;  2,  Two  femoral  prolongations.  '  ^^Pi^ienal 

n^vf'  ^'^*;/"P'f^}"e°^l  praloiigation  leaves  the  principal  reservoir  at  the  postero-external 
pait  of  the  kidneys ;  from  thence  it  passes  obliquely  upwards  and  forwards  to  spread 
over  the  superior  surface  of  the  kidney,  which  it  depresses  when  the  abdom  nal  act 

W 1  •  ,  1*  ^''^^«3'«,  these  prolongations  are  intro- 

duced between  the  transverse  processes  of  the  sacral  vertebra3,  and  ascend  from  behind 
f^^rwards  o  the  height  of  the  two  first  dorsal  vertebra,  form  ng  two  trian"iZ- camh 
situnted  above  the  sacrum,  n  tlie  sacral  channels,  and  separated  from  o^  anXr  by  a 
,r.P  f  Pi-o^esses.     The  suprarenal  prolongations  are  not 

present  m  all  bir,ls;  they  are  particularly  observed  in  the  GallinacJ  and  diurnal 

n^hTo?-"f Palmipeds,  the  Swan  for  example,  they  are  equTlly  deyeCd  • 
*a  mP^*^'*'^'        ''^'•e  replaced  by  the  supraspinal  canals.  ^     ^  aevelopecl , 

iJae  femoral  prolongations  are  two  in  number— an  anterior  small  and  i  ,-,n«f,.,.mn 
large;  they  arise  from  the  abdominal  reservoir  at  the  cotyloircavSs  and  leavtVho 

rcrial  locomotion  has  been  entirdy  denied  ^  7he  abcE,  'nl  It  *°  '^'"'^'^ 

ili^eKL  Of 

res^Ti^y  ™tu.:  wiTh'^trxSori^  ^.1^^  T'^v— 

succe^siv^yix^aniine  those  bclc:;i^n^^^^^^^^^  ^^^'-^^^l^  •    We  will 

per.rated^  little  below  thei.  ^^t.^- ^''-sl'^l^^^i^ ^^.^  S 

2  I 
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.oL  or  opouiu,s-tho  nuaaio  one.  that  -njuct  U.^jr  iu.^^  S^^^t^^^!^^; 
Ifttoml  (.uo«,  vo,y  muall,  six  to  e.glit  in  ""''^ '  ^ '  ^^^^^^^^^  exlrcaily.  and  r.xeive 
4,The8cai...h«.  which  oiH-r  one  or  nu.ro  'M'"'^;'\^«  f  j^^^'^',  f '^^^^^^^  ohUnL  ihe  air  for 
the  air  for  tho  subsca,naar  P^^l^S'f '  ^  u fe Or  and  iutcrnal  part  of  its 

.  humoral  proloasat.ou  I'y/./"^^^,"  .^'^i^i^J^Je^  to  penetrate  by  Bmall 

ticu'ar  head  ;  G,  The  eternal  ei^ht  bone«.  without  reckouiug  the 

„.,;„„o       (linlv  infer  or  extremities.  >o  s»m  np,  ,         ,  : 


tho 
art 


ariioLi  III  uuau  ,      ^"'^    ■        'Pn  R11I11  ini  ei"Ut  oo  les.  wiiuuiiL  iv;vii.wui"o 

rKl^hS^e'^s^"         ^^^^  ^^'^ 

^^^'^S^ cervical reservoirscondactthe^n^  ;.:J^,:ri:r\h:lSf  ^^1^ 
dorsal  vertebra,;  '^{^l^^^  artery,  and  iu  their 

their  anterior  part  by  tho  current  ^''^^^  '^^^^P^^  ^y^^ain  entrance,  to  the  anterior 
posterior  i.art  by  tlie  ^"to^^l""'^^'',^'^''  i,„  iunei  wall  of  the  intcrlransverse  canals: 
Lgmentby  one  tor  or  .e"^^^^^       two  orifices,  a  right  a.id  left, 

the  median  current  penetrates  the  po»teiior  ^^o-^enc  oy  ^^^^  ^^^^^^^^ 

situated  on  the  iiiner  and  l^^^^^^^ef  by  tL  mfddle  and  lateral  currents  of  the 

back  is  provided  with  a.r  in  ^l^^  bame  nmnnm^^^^  .^^  ^^^^^^^  p^^.^^^ 

neck.  This  air,  after  P^f«i>i?,^^"°"?  1  *'2L^,7peri^  of  the  second  vertebra,  escapes 
enter  a  small  sac ;  f,om  th|s  it  goes  nto  the  upe^^o^  P^J       ^^^^  ^         the  last  dorsal 

'^£^SS^y^^^^'.f^^  -^^^  -"^^^  ^^^^'^  '''' 

.mall  apertures  Bituaied  at  their  spma^  e^^^^  communications.    The  abdominal 

"The  diaphragmatic  >e™a.  ,,ert,bra3 ;  3,  The  iliac  bones ;  4,  The 

reservoirs  supply  :  1,  The  ^7^°°  ^  f^d  ileum,  corned  directly  from  the  supra- 

femurs.    '^^l^e  air  traversing  the  s  «iun  c^^^^^^^^  ^.^^^^.^^  prolongations. 

renal  prolongations,       ^^^^^^^^^  ^^^^^^^^  skeleton  and  Ihe  resp.ratory 

In  this  enumerat  on  of  the  ^o'^""™^'^^^  aTiated  skeleton:  that  of  diurnal  birds  of 
apparatus,  we  have  taken  as  a  type  the  most  commnnicat.  with  the  a:r- sacs 

prey,  like  the  eagle,  kite  l^^^J'/Jf-J^^  la  this  respect,  they  may  be  ranged  in  three 
T,re  1  ot  so  niunerous  in  the  other  clasbes.  \  „  Those  in  certain  classes  only ; 

■A  And  those  which  are  not  so  m  '^^y  °;^f     J'^^^^  the  humerus,  though  it  is  not  so  m 

about  important  modifications  m  the  m'^c^^^^^^  ^^^t  we  cannot  dispense 

within  our  scope  to  write  ^^'^^  h.sloiy  of  tl^se  ^m^^  ^^  '"^ke  known 

organisation  this  apparatus  o«cr.  m 

remark,  in  the  f  ^st  Place^that^  ^^^^^^ 

adhesion  of  the          ^o  the^  nnei  ^^c^^^^^^^^^^^  the  pnlnionary  tissue  is  iv, 
viscus  during  mspuation.    ^''^^            [notation  of  the  diaphragmatic  i;eseryoirs ;  t  c 

due  to  this  dilatation ;  it  is  due  to  t^'e  ^             the  inferior  on  the 

osition  of  these  efteetiyely     '"f           ^^Xh  ^uvitv  aftei-  traversing  the  larger 

superior  ribs.    The  air  is  then  b awn  into  tnc  ^^^^  ^  ^^^.^^^^  ^  „ 

KSal  tubes  which  oi'C"";t"them,  an  n^  iuto  mediate  contact 

the  eapilhny  network  ^0"^^?^/ ^^^[^"tcSs^^  transformations.  The  atmosphere 
with  the  blood,  and  is  submitted  to  the  ueccssa^  ^^^^^^^  ^   its  contact 

Iherctore,  arrives  in  tho  diuphra  .mntic  f J  ^^^'^.^^'^^.^eT  the  course  it  followed  on  its 
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been  able  t(i  pi'ovo  tliat  they  act  as  antagonists  to  tho  first,  by  contracting  during  inspira- 
tion anil  oxpauiling  in  expiration.  No  doubt,  at  tlie  time  of  tiie  cnntiaetion  of  tiie  middle 
reservoirs,  a  small  qunntity  of  the  air  they  ciintnin  is  driven  back  into  the  anterior  and 
posterior  sacs  in  passing  across  tho  lung;  and  without  doubt,  also,  these  latter  give  a  part 
of  their  contents  to  the  dinphragmatic  sacs  at  the  moment  of  the  exjiansion  which  draws 
tlio  air  into  these  reservoirs.  M.  Sappey  has  also  noted  that  these  contents  are  always 
formed  of  entirely  vitiated  ah-,  while  tho  air  of  tho  middle  reservoirs  has  only  been 
partially  respired. 

It  is  necessary  to  add  lliat  the  functions  of  the  iiir-sacs  do  not  cease  here  ;  for  it  has 
been  (U-monstrated  that  they  exercise  a  very  marked  influence:  1,  On  locomotion,  by 
diminishing  tho  weight  of  the  body,  and,  by  their  posithra,  rendering  equilibrium  more 
stable ;  2,  On  the  voice,  the  extent  and  power  of  which  they  augment. 


'2  I  -2 
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BOOK  IV. 
Ubinary  Apparatus. 


Tare  app»™tus,  tliough  simple,  7,^'  "J^IEgf^^^^^^ 
alono  with  the  supeiflnous  water  ancl  '^''^      f    „f  the  Titol  functions. 

tnritial  azotisod  I'f-^^i:^:^^^^!^^^^^!^^^^'  ''*T  "I 

These  products  we  lind  m  tlie  mine    tne  1 1  .     ,    UaeUer,  where  it 

ihich  s  carried  by  the      m  ^1X1,  hy  the  ureltral  caml  at 

accnmulates,  and  whence  It  IS  expe  edfiom^^ 

periods  more  or  less  distant  acco  dingto^^^^^^^  depuration,  will  be  «rst 
'  The  kidneys,  the  essential  oigans  oi  ni  i  i  ^  ;  ,.j,„t;(^  „,u  bo 
studied  ;  the/ the  — JJ^ldi  app^S  Wies  annexed  to  lhe 

ereytSdX:x&7et.^^^^^^^^^^^^ 

complished  by  d'a^^i^Sj^^^^^J'tSmigb  their  mucous  luembrane,  and  tym„  o 

cbain-hooks,  l«ladTe  i^tl  en  "''^^f  to  exanune  the  urinmy 

behind  these;       bladdei  is  t  ^^.^^  acWuable  to  exanm  ^^^^^^ 

„f  cellulo-adipose  tissue ;  2,  tSy  J'^  contained  in  the  abdominal  cavity- 
?  Rv  the  pressure  of  the  digestive  o  gans  con^  forward  tj, 

generally  like  the  first. 
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Flattcued  ou  both  sides,  tlie  kidneys  show  two  perfoctly  smootli  faces 
the  inferior  of  which  always  exhibits  a  variable  number  of  furrows  whicli 


Fis;.  247. 


A,  Left  kidney  ;  b,  Right  kid- 
ney ;  a,  b,  Ureters;  c,  C, 
Supra-renal  capsules ;  d, 
Bladder;  e,  e,  Testicles; 
e.  Head  of  the  epididymus ; 
e',  Tail  of  the  epididymus ; 
F,  Deferent  canal ;  g,  Pel- 
vic dilatation  of  the  defe- 
rent canal ;  ii,  Left  vesicula 
seminales;  the  right  has 
been  removed,  along  with 
the  deferent  canal  of  the 
same  side,  to  show  the  in- 
sertion of  the  ureters  into 
the  bladder;  i,  Prostate; 
■T,  Gowper's  glands ;  k, 
Membranous,  or  intra-pel- 
vic  portion  of  the  urethral 
canal;  L,  Its  bulbous  por- 
tion ;  M,  Cavernous  body  of 
the  penis  ;  m,  m.  Its  roots  ; 

aSes  ^"'«  teries  (renal)  giving  ofl' the 

principal  capsular  artery; 

Common  origin  of  the  umbilicai  and  arteries  of  (he  bulb-  .''n'"i'-p  .'"''^"'y ' 
Its  vesical  branch  ;  7,  Internal  artery  of  the  buU:;'t  ^<^i:o^^;S^. 


^8Q  THE  VEINARY  APPARATUS. 

lodge  tlie  arteries;  the  right  lcid,K>y  has  'll-JJ^^.XtLo'ClJS'oS; 
ureter.    Each  kidney  has  a  ^^^-^--f'-^'^'^^^^^^^^  to 

4i=-«ojf  S^r^t^^^S  .i^  the  .eighh^ring 
part^SS^  he  parti^^h^  —  ^^^^  — 

its  upper  faee  to  ^^^^  g^f^  Jve'  tho  Becond-last  rib.  It/  inferior  face, 
diaphragm  and  to  the  last  or  even  in  .^^ 

incompletely  covered  by  P^"*^^"";' ^^^^^^^^^^^^^  or  to  the  base  of  the 

extent,  either  to  the  pancreas  and      ^^^^^^^^^^^  ^^J^^l^^,  "Lsue.    The  internal 
c^eum,  by  means  of  a  loose  a^Kl  ^^^^^^^^^^  ^^^^ 

border  is  m  contact  with  the  P^^f  i.^e  of  the  liver  and  the 

muscle;  the  ^^^mi^  with_  the  base  ^^^^  peritoneum; 
lobule  of  Spigel  (Zote  Sp^gel^^),  J^^^^' The  Z./i  Mdney  affects,  by 

r  ^"^'T;  S  sTmtrntXsTtrright,  ex^pt  in'its  relation 
Its  superior  face        same  co  ^^^^^^  ^^^.^^^^  ^^^^^^^ 

with  the  second  last  ri  .  inwardlv,  to  the  supra-renal  capsule. 

cavity.  if  1  horizontal  section  is  made  of  the  Hdney,  it 

Internal  conformahon.^lf  a  ^^o^zj^;^^        .  which  the  uriue 

will  be  found  to  possess  a  f^^^l'^^^i^Vc  mS  commences.  Placed  in 
secreted  by  the  gland  flows,  and  at  ^^'^  ^^Msis  elongated  from  before 

the  middle  of  the  kiduey  near  ^^^^ J^^"^' ^^^^^^^^^  ^ithin^  it  is  remarked  a 
to  behind,  and  depressed  ta  a^^^^^^^^^  Opposite  to 

wide  infundibulum,  the  origin  ot  t'^^J"^;;'  \  .^^  ^-^^^  ^.^^s  ^long  the  whole 
this  funnel-shaped  space  is  a  ^^^^f  .'^^^I'on  which  are  noticed  the 
length  of  the  extenml  «^  ^^1' ^^ei^^ 

orifices  of  the  urmiferous  l^^^^^  '  ^^^^'^'J^^C  4^^^^  accumulated  in  them, 
with  the  fingers  can  be  made  to  P°"^^Xertfculi  opposite  the  infundibulum, 
r  ^r^S  Xt;7bX!J  tr  Lind^he  latte.  are  named  the 

"--T^S^^^^^^^  cavity  named  the  Wpe/.^ 

iut"  S  th^^^^^^                 -  sWular  tissue  flows,  and  which  serves 

a°s  the  origin  of  the  ureter.  membrane,  intimately  united 

1.  Enveloping  Tunic.- i  his  s                         ^^^^^^  ^  multitude  of 

to  the  proper  ^"^f  ^'l^.f  .^^^^ouS  blood-vessels  in  such  a  manner  as  to 
easily  torn.) 
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Phopeii  Tissue. — The  glnntlular  tissue  of  the  kidneys  (areola  parenchyma 
or  matrix)  has,  extorually,  a  rcclclish-browu  colour,  more  or  loss  deep  in 
diflbront  ijidividuals.  It  is  dense  and  friable,  and  easily  torn  when  deprived 
of  its  fibrous  capsule.  Its  substance  is  not  everywJiere  liomogeneous  :  very 
dark-coloured  externally,  where  it  forms  the  cortical  layer,  it  becomes 
whiter  around  the  pelvis,  where  it  consitutes  the  medullary  layer  ;  where  the 
latter  comes  in  contact  with  the  former,  and  sometimes  even  near  the  pelvis, 
it  assumes  a  tint  like  that  of  wine. 

These  two  portions  are  not  well  defined,  but  penetrate  each  other 
reciprocally,  so  as  to  compose,  at  tlieir  point  of  junction,  irregular  festoons, 
very  readily  perceived  in  a  horizontal  section  of  the  kidney  (Pig.  248). 

The  cortical  is  also  distinguished  from  the  medullary  substance  by  its 
gi-anular  aspect,  and  the  presence  of  minute,  reddish  spheres,  readily  visible 
to  the  naked  eye,  and  named  Malpighian  corpuscles  ;  while  the  medullary 
substance  appears  composed  of  radiating  fibres. 

FiV.  248. 


_     HOBIZOxNTAL  LONGITUDI.XAL  SECTION  OF  THE  HORSE's  KIDNEY 

Border  ofthe  crest;/;  I:;fundib.lum;^;u\e7^      '     '  °'        ^^^"^  ' 

In  the  Horse,  the  tissue  of  the  kidney  cannot  be  dividprl  iS.fn  i  i  i 

comiective  tissne,  a  kind  of  stroma,  which  is  vcit  rarrin  tho  .n^f 

more  aoundant  in  the  medullary  substance  esnoofnlll  •  ^''^'^^l'  ^"^ 

pel™,  sustain,  t„e  ,cs.Is  ™d  L.™,  an1\SSjt"„b„'i|^  ™S  .foS 

readily  alters;  the  cells  are  nolv^onnlTn  I-  ^  ^'"'i*^''  epithelium  that 
and  tiinsparent  or  gramiTar.^   ^  ^  1^""^*^'  I'^'l^l'^^^^-'^l  in  others. 
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The  uriuiforous  tube  has  not  every  where  the  sajne 
Takin-  it  at  its  termination  on  the  crest  of  the  pelvis,  and  tuliow  b 


SECTION  01^  THE  CORTICAL  SU13STANCE  OF  TUB  KIDNEY, 
vessels;  d,  cZ,  Fibrous  stroma. 


Fig;.  250. 


origin  in  the  Malpighian  body,  it 
is  found  that  the  tubule  is  at  fii-st 
single,  straight,  and  volnniinouB, 
but  that  during  its  course  across 
the  medullary  substance  it  divides 
into  three  or  four  tubes,  which  in 
their  turn,  subdivide  in  a  dicho- 
tomons  manner.    These  divisions 
are  less  voluminous  and  siraigM, 
and  their  diameter  is  uniform  imt.l 
they  reach  the  cortical  substance ; 
he/e  they  bifurcate,  each  branch 
becomes  flexuous,  and  is  designated 
the  ^nliting  tube,  and  is  continued 
in  a  kind  of  elongated  U  shape,  the 
ansiform  tube  of  Henle,  which  des- 
cends towards  the  centre  of  the 
kidney     The  ascending  brancli  oi 
this  aisiform  tube,  whose  diameter 
is  very  small,  suddenly  dilates  on 
entering   the   cortical  substance 
describes  several  bends,  contracts 
into  a  narrow  neck,  and  then  opens 
into  a  Malpighian  body,  after  haying 
taken  the  name  of  conwlu  cd  tube 
The  coiyora  Malpghana  {or 
1    1  capsules)  (a'emmMteyesic\cs,v^±o^ 

O.  THE  c!:.  O.  Tl.  U_S    W^IJ  V;;^—  SS^S 

.  OriHce  or  ...e  ^J^.v.  ^^^^  if^:!-^^!^ 


SST'j't  kidney,  \.adj^nj^^  site  Openings :  one  communicating 

Malpighiau  capsules  lu  the  coilical  i-oiuu 


THI£  KIDNEYS. 


489 


Fi?.  251. 


between  the  coi-jjora  and  couvolutod  tubes,  the  other  alibrding  a  l  assa^e 
to  the  afferent  and  efferent  vessels  of  tlio  gloniorulo. 

3.  Vessels  and  Nerves. — a.  The  kidney  pos- 
sesses a  special  artery  and  vein,  remarkable  for 
their  enornions  volume. 

The  artery  forms  several  branches  which  reach 
the  kidney  by  its  inner  border  and  inferior  face, 
and  divide  into  a  certain  number  of  principal 
vessels,  which  are  disj^osed  in  a  wavy  manner  on  the 
limits  of  the  cortical  and  medullary  substances. 
From  them  are  given  off  branches  to  each  of 
these  substances,  and  among  those  distributed  to 
the  cortical  are  some  regularly  disposed,  which 
furnish,  on  each  side,  the  glomerule  ramifications ; 
these  are  the  afferent  vessels  or  MalpigMan  glome- 
rules  (or  tufts)  ;  the  others  form  a  polyhedral 
plexus  around  the  convoluted  tubes  and  corpora 
Malpighiana,  The  afferent  vessels  of  the  renal 
glomerules  enter  this  plexus. 

The  arterial  branches  of  the  medullary  sub- 
stance descend  parallel  to  the  straight  tubes,  and 
anastomose  by  transverse  branches,  so  as  to  form 
a  network  with  elongated  meshes. 

The  vein  issues  from  the  kidney  by  the  hilus, 
and  succeeds  the  arterial  capillaries.  In  the  me- 
dullary substance,  there  are  straight  veins  as  there 
are  straight  arteries.  On  the  surface  of  the  organ, 
beneath  the  fibrous  envelope,  are  the  stars  of 
Verheyen :  the  junction  of  five  or  six  venules  which  converge  towards  a 
central  vein.  The  veinlets  of  tlie 

two  substances  coUect  into  more  '^'S-  252. 

voluminous  vessels,  which  form 
complete  arches  at  their  limits  ; 
it  is  to  the  presence  of  these 
vascular  canals,  that  the  dark 
colom-  observed  at  this  point  of 
the  renal  tissue  must  be  attri- 
buted. 

h.  The  lymphatics  are  abund- 
ant at  the  superficies  and  in  the 
mass  of  the  organ,  forming  plex- 
nses,  whose  ultimate  branches 
pass  to  the  sublumbar  glands. 

c.  The  nerves  emanate  from 
the  solar  plexus,  and  compose  a 
particular  network  aroimd  the 
arteries,  exhibiting,  on  their 
course,  some  microscopic  gan- 
glia. It  is  not  known  how  they 
terminate. 


DISTRIBUTION  OF  THE  EENAl. 
VESSELS  IN  THE  IIOKSE's 
KIDNEY. 

,  Branch  ofreiwl  artery;  af, 
Afl'erent  vessel ;  m,  m,  Mal- 
pighiau  tufts;  ef,  ef,  Ef- 
ferent vessels  ;  p,  Vascular 
plexus  surrounding  the 
tuhes ;  st,  Straight  tube  ; 
ct,  Convoluted  tube. 


TRANSVERSE  SECTION  OF  THE  KIDNEY. 
Inferior  border;  2  Cortical  tissue;  3,  Section  of 
blood-vessels;  4   Pelvis;  5,  Uretei- ;  6,  Superior 
border;  7,  Renal  artery;  8,  Proper  capsule.^ 


^y,)  Tirii  VlilNAIt  Y  A  VP  A 11 A  TUS. 

suuai  in-ogularitios  on  the  surface  being  tLo  only  indications  of  their  Laving 

existed  in  Solipcds.  ^„«„r,a  wliidi  secrete  tlie  nrine  ;  but 

ruN0TioN8.-The  kidneys  ai;e  f  J^^nXx^f^^  parts  of  their 
this  secretion  does  not  take  V^^^^^-^^'^^^^^^  of 
tissue.    The  abundance  of         f,^^^.^^^,^^  -^^  by  the  nriniferous 

the  Malpighian  corpuscles  aml  tho  ^  ^^nc  s^^^^^^  be  the' principal,  if  not 
tubes,  -ftt's  c^tor;^^  But  in  what  inanner  does  this 

the  exclusive,  seat  f  ^^rnre^^nt  it  is  generally  agreed  that  the  urinary 
secretion  take  place      :^uiH!w  the  urine  contained  m 

secretion  is  simply  an  ^^^^^^^^^''^l  tesse  s  ami  the  ui-iniferous  tubes.  A 
the  blood,  through  the  walls  ^^J^J'^'f^i^^^^^^^^^^  by  Graham  ;  and  the 
knowledge  of  the  phenomenon  oi^^^^^  ^e  X^t  and  efferent  vessels  of 
difference  existmg  between  the  d^m^^^^  .^^^^  ^^^^ 

t^awigltS^^^^  ''  '''  '''''' 

of  the  kidneys. 

2.  The  Ureters.    (Fig.  247.) 
^^....-The....Hsamembi.ano^^^^^^^^^ 

?sr«^  ^^^^^^^""^ 

•    ^^^^f-It  has  been  ^^^^t^^  ^^^.^ 

infundibulum  of      f'^Zl^llZts^^^^  -  i-^-*'^^ 

hilus,  curves  outwards,  passes  along  its  low  e 

in  quitting  the  OTgan.  .^.^^.^irds  foUows  is  almost  in  a  straight  line 

I)zVec<ton.-The  course  It  afteiwa  c  stouo  .^^^  ^^^^ 

towards  the  Pf^ic  cavity   along  with^^^^^^  aoit  ^  ^P^^^^^  ^^^^  ,^,u 

according  to  the  side  to  ^^^^^^^^^t^rfli^^^^^  After  passing  beyond 
psoas  muscles  and  proceeds  above  the  pe         ^^^^^^^  ^^^^^  obliquely,  it 

L  terminal  branches  of  that  maintains  it  against  the 

becomes  -tre^Xs^^^^^^^^^^^^^^  '"^^  '^''^ 

lateral  wall  ot  tbe  peivib ,  hlnader 

the  posterior  and  superior  P^^'J  f  ^^^^^^^^^        its  termination  takes  place  as 
krmmaiton.-Having  ^'^^^^^^f  'ladder  by  traversing  at  once^ 

follows  :  instead  of  opemng  directly  '^^^  the  organ,  the  ureter  at 

Sd  iTerpendicularl^^  xn\cous  mem^brane 

first  pierces  the  muscular  ^^'^t' J^^^^^f  on  the  surface  of  the  latter, 
it  passes  for  about  an  ^^^J^' of  the  urine  into  the  ureter 
This  arrangement  prevents  f^^^^^^^^^^^  portion  of  that  canal  being 
during  its  expulsion,  the  ^""Y"^^^^,^^^^^^  then  exerted  by  the  muscular 
stinlly  compressed  by  the^e^^^^^^^^^^^ 

coat,  and  by  the  internal  le^^^*^^'^^     ^.^^        Natiu-e's  intentions  fullilled 

T.  An  taternal  m»»».  ^^^"5  iko  UaMcr.    It  is  very  tb», 

has  Lome  mucous  tolbclcs,  but  no  vim.; 
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2.  A  niicldle  muscular  layer  arranged  in  two  orders  :  a  sui^erficial,  whose 
fibres  arc  circular,  and  a  deep,  passing  in  a  longitudinal  direction.  '  (Leyh 
and  other  authorities  describe  the  arrangement  of  the  muscular  planes 
which  are  composed  of  smooth  fibres,  to  bo  the  reverse  of  this,  the  longi- 
tudinal being  superficial,  and  the  deep  circular.) 

3.  An  external  tunic,  composed  of  connective  tissue  and  elastic  fibres. 
The  muscular  tissue  of  the  ureter,  by  contracting,  accelerates  the  flow 

of  the  urine. 

3.  The  Bladder.    (Fig.  247.) 

Position.— Ihis  is  a  membranous  reservoir,  lodged  in  the  pelvic  cavity 
where  it  occuines  more  or  less  space,  according  to  the  quantity  of  urine  it 
contains  ;  it  may  extend  beyond  the  pubis,  into  the  abdominal  cavity 
_  i'brm.-Considered  in  a  moderate  state  of  plenitude,  the  bladder  is  ovoid 
in  figure  ;  its  large  extremity  being  turned  forward,  forms  a  rounded  cul-de- 
sac  (fundm)  at  the  bottom  of  which  is  remarked  a  kind  of  cicatrice,  caused 
by  the  obliteration  of  the  urachus.  The  other  extremity  terminates, 
posteriorly  by  a  well-marked  constriction,  the  nech  of  the  bladder,  which 
gives  rise  to  the  urethral  canal. 

Weicjht.~The  average  weight  of  the  empty  bladder  is  about  sixteen 

OUIICGS. 

delations  and  mode  of  attachment.-Theh\^,V\Gv  vGH^ondiB-.  above  to 
^e  vesicul^e  seminales,  to  the  pelvic  dilatations  of  the  deferent  ducts',  as 
well  as  to  the  rectum ;  below,  to  the  inferior  wall  of  the  pelvis,  on  which  It 
rests  (by  Its  lase)  ■  on  the  sides,  to  the  lateral  walls  of  that  ca;ity.  In  the 
female,  the  superior  face  of  the  bladder  is  in  relation  with  the  uterus  and 
vagma  which  entirely  separate  it  from  the  rectum.  The  posterior  extrenSy 
or  «ec7c(c.r.,.0,  flanked  on  each  side  by  the  lobes  of  the  prostlte,1^  S 
below  0  the  ischio-pubic  symphysis,  by  means  of  a  particular  ligament  or 
fasciculus  of  elastic  and  contractile  fibres,  which  are  detached  f^om  the 
muscular  layer  and  expanded  over  the  lo;er  face  of  Wi  son's  mnsSe  to 
be  carried  backwards  and  downwards,  and  terminate  on  tL  sTfa  e' of 
the  internal  obturator  muscle.  The  anterior  extremity,  or  fundmul^Jl 
responds  to  the  pelvic  curvature  of  the  large  colon  '  ^ 

It  18  remarked  that  this  extremity  is  covered  by  a  serous  can  whi^b 
prolonged  backwards  on  its  body,  but  fui-ther  above  Than  Slow     ^h  « 

other  serous  visceral  membranes  pi^noipie,  to  tnat  ot  the 

on  th^^^giL'^ontr^^^^  ?n  tLrct^'     ^'.^^^  i^^i^-'  -  -fl-t-^ 

around  w^ich      f^    an  o  M  X^^^^^  -  bladder, 

secondary  folds  a  kind  J  ZZ.^^  \  -^^.^^g''^"!  gi^es  rise  to  three 
ligamentlofthe  iLu^    One  of  thoi^f'''  T  "^""^^^  ^'^^^^^  t^e 

fixed  to  the  infenor  part  of  the  W?  ^^'f  •  ''""^^^  ''^^'^  ^'^^t'^^^'  is 
forward  on  the  lower^wan  of  tL  ""^'^  *°  ^'^^  prolonged 

free  border  it  is  sa  d  L  have  .  tt^,T'^'  T  '}'^  ^"^^ilicus  ;  oiHts 

urachus.    If  this  cord  exL^  which  Sm,'^^^^  -^^^'^^  °f 

the  signification  given  to  it  -  fm  Z  ?1   i      i  ^'''"^"^ 
arteriel,  an  abdominal  portion  ■  t  only  0^0'        w^'  "^^ilical 
prolonged  in  the  cord  to    he  alSo^  T  le' nfl   '^'t  "'"^^^^^"^^  ^'^ 
(umbilical  ligaments),  pairs  and  fe,  ^~  Ij^- 
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,   .  1     1       n  +liifk  oord  tlio  obliterated 

fundug,  and  present,  on  tlieir  free  border,  a  tbick  coia, 

nmbilical  artery.  -x^^^^m  iha  bladder  is  divided  into 

Owing  to  tbiB  disposition  of  tbe  P«"*»"'X  serous  layer; 

two  perfeetly  ^^-tinet  regions:  an  ante^^^^^^^^^  l-ouuding  or^ 

S^^^  —  ^^^^^ 
Fi?.  253. 


THE  IJRETIIUA. 


Interior. — This  poncli,  studiecl  internally-,  oxliibits  folds  and  ridges  more 
or  less  marked,  according  to  its  state  of  plcnitmlo.  It  also  sliovvs,  pos- 
teriorly, the  o])oning  of  the  neck,  which  communicates  witli  the  urethral 
canal,  and  a  little  liigher,  the  orifices  of  the  ureters.  These  throe  apertures 
circumscribe  a  triangular  space,  the  trifjonum  vesicm. 

Stuuctore. — The  structure  of  the  bladder  is  very  simple.  Two  mem- 
branes compose  its  walls,  the  internal  of  which  is  mucous,  and  the  external 
muscular.  Anteriorly,  the  latter  is  covered  by  the  serous  investment 
described  above. 

The  mucous  membrane  is  pale  and  thin,  and  is  continuous  with  that  lining 
the  ureters  and  the  xirethra.  It  shows  some  i^apillfB  and  some  simple 
tubular  glands  towards  the  neck.  Its  epithelium  is  stratified  and  tesselated, 
the  superficial  cells  being  very  irregular. 

The  muscular  layer  is  composed  of  white  fibres,  the  arrangement  of  wliich 
is  very  complicated.  Certain  authorities  describe  three  superposed  jjlanes, 
whose  fibres  pass  in  different  directions.  In  the  Horse,  the  walls  of  whose 
bladder  are  very  thin,  these  planes  are  difiicult  to  demonstrate.  The  fibres  are 
longitudinal,  circular,  oblique,  spiral,  and  even  twisted  towards  the  fundus 
of  the  bladder  ;  the  deep  fibres  are  reticulated.  In  the  posterior  region  they 
do  not  form  a  sphincter  around  the  neck  of  the  organ,  as  is  generally 
believed;  the  real  sphincter  is  Wilson's  muscle,  which  encircles  the 
membranous  portion  of  the  urethral  canal. 

Vessels  and  nerves. — The  parietes  of  the  bladder  receive  their  blood 
from  several  sources.  The  principal  arteries  come  from  the  vesico-prostatic 
branch  of  the  internal  pudic  ;  the  umbilical  artery  also  furnishes  ramifications 
that  reach  the  fundus  of  the  organ.  The  hjmphatics  pass  to  the  sublumbar 
glands.  The  nerves  are  furnished  by  the  pelvic  or  hypogastric  plexus,  and 
the  inferior  branches  of  the  two  last  sacral  pairs ;  their  twigs  are  spread 
more  especially  between  the  muscular  and  mucous  layers. 

Development.— The  study  of  the  development  of  the  urinary  reservoir 
IS  very  interesting.  It  is  narrower  and  more  elongated  in  the  fcetus  than 
the  adult,  and  is  relatively  more  capacious  during  the  whole  period  of  intra- 
uterine life.  It  then  occuj^ies  the  abdominal  cavity  as  far  as  the  umbilical 
opening,  and  is  flanked ,  by  the  two  umbilical  arteries.  Its  posterior 
extremity  alone  enters  the  pelvis  ;  the  anterior  extremity,  forming  a  veritable 
neck,  IS  continuous  with  the  urachus,  just  as  the  neck,  properly  so  called  is 
continuous  with  the  urethral  canal  (Fig.  253).  At  birth,  this  anterior  neck 
separates  from  the  urachus,  and  is  transformed  into  a  free  cul-de-sac;  while 
the  bladder  is  gradually  withdi'awn  into  the  pelvic  cavity,  carrying  wth  it 
the  umbilical  arteries,  and  finishes  by  acquiring  the  position  it  defiuitivelv 
preserves  m  the  adult.  ^        i  j 

Fdnctions.— The  part  played  by  the  bladder  is  one  of  iacontest'blo 
utility,  in  permittmg  the  accumulation  of  the  urine  and  the  intermittent 
expiiJsion  of  that  excremeutitial  fluid,  it  spares  animals  the  disa-rrecable 
condition  m  which  they  would  be  placed  if  the  liquid  secreted °bv  the 
kidneys  was  continually  being  discharged  as  it  was  produced 


4 .  Urrtlira. 

The  description  of  this  organ  will  bo  given  with  that  . of  the  rrcnital 
organs  ;  as  m  the  inale  it  is  common  to  the  urinary  and  generative  a,.,iaratus  • 
even  in  the  female  it  is  intimately  connected  witli  tlie  latter 


tup:  uutnary  appaeatus. 

5   The  Sup-a-renal  Capmles.    (Fig.  247.) 

the  posterior  aorta  and  great  n^esentenc  artery 

»Wa«c«^   The  first  IS  ot  a  a»k-tao™  •        "^'^  „yj  he™ 

^Se-JlS  Sr^iin  ofiCo^e.  eWnts,  .Meh  so„. 
change  after  cleath.  7  „4„„/,«  nrA  filled  with  nucleateil. 

these  cavities  only  contain  a  smgle  ceil.  reticulum, 

.Ji-^i^K^^^  — ^^^"^ 

Sents  which  L.schha  consi  W^^^^^^ 

FesseZs  and  nerves.— Like  the  ^^^^^^^y^' yj^'T^i^oa  compai-ed  xvith  their 
surra-renal  capsules  receive  a  large  ^'^'^^''ifZUhZ^^^  vessels:  the 

Jail  volume.    The  -^/-^^^^^^^^^^^  in  theV-cl^^- 

mesenteric  and  renal.    They  toim  a  ve  y  ^  ^^^^ 

(They  keep  to  the  stroma  of  t^^^  '^'"^^       ^-^i  cortical  suhstauce, 

■amifications  are  found  in  the  ^^^^^^^^  in  the  medullary 

where  they  form  elongated  plexuses,    hich  aie  lo^^^^^^^^^^  ^.^^^  ^^^^  ^.^^ 

portion.    In  the  middle  of  the  "!^  J  on  which  the  organ  is 

;.ise  to  a  considerable  trunk  the^e««  X  wWch  constitutes  the  debated 
placed  as  on  a  pedicle.    It  is  tms  vein 

cavity.)  „  ,    nvtpries  in  the  tissue  of  the  organ,  and  pass 

The  veins  are  satellites  of  the  aiteires  m  i      ^      ,        ^..^  ggarce.  ^ 
into  the  renal  vein  or  posterior  vena  cam    -^^^^^^^^  ^^^.^^^^  ^^.^^ 

The  supra-renal  bodies  receive       f  ^  '^J"^,4,own^    (As  mentiouod 
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developed  in  the  medullary  tissue.  As  these  uerves  do  not  leave  the  medullary 
substimoe,  and  as,  besides,  its  cellular  elements  ajipear  to  bo  of  the  same 
nature  as  the  multipolar  ganglionic  colls,  it  is  jn-esnmcd  that  the  nervous 
fibres  emerge  from  these  globules,  and  tliat  the  medulla  acts  as  a  ganglionic 
nervous  centre.  Though  Leydig  fully  believed  the  internal  portion  to  be 
of  a  nervous  cliaracter,  he  thought  another  function  might  be  attributed  to 
the  cortical,  in  consequence  of  its  being  most  fre(iuently  of  a  fotty  nature 
Bergmann  was  the  first,  in  1839,  to  class  these  organs  with  the  nervous 
system,  and  Eemak,  m  1817,  by  his  researches  in  embryology  was  led  to 
group  them  with  the  sympathetic  ganglia,  and  named  them  nervom  glands. 
Injury  to  the  dorsal  portion  of  the  spinal  cord  causes  congestion  and 
hypertr(.phy_  of  the  supra-renal  capsules.  In  a  watery  solution  of  the 
cortical  portion,  a  rose-tinted  substance  has  been  discovered,  which  chano-es 
to  green  with  persalts  of  iron.)  ■  ° 

Deoelopment -These  bodies  are  relatively  larger  in  the  fcBtus  than  the 
adult,  though  this  diifereuce  does  not  influence  their  structure 

FuNCTiONS.-Their  uses  are  still  unknown;  they  are  ranked  in  the 
categoij  of  blood.vascular  glands,  along  with  the  spleen  and  thyroid  bodv 
whose  functions  are  also  not  yet  ascertained.  (Leydig  is  of  opinion  th^t 
these  bodies  should  be  regarded  as  belonging  to  the  nervous  system.) 

DIFFEEENTIAL  CHAEACTEHS  IN  THE  UMNAKY  APPARATUS  OF  OTHER  THAN  SOLIPED 

ANIMALS. 

.•^.■^'i^"^^*'T^°.°'^^^"  Soliped  animals,  the  renal  glands  are  simple  or  multinle 
or  m  other  words  simple  or  lobulated.  In  the  Ox,  the  kidneys  have  an  eJono-ated  Iw' 
from  before  to  behind,  which  is  altogether  characteristic;  and,  in  addition  the v 
preserve  durmg  life  the  lobulated  form  only  seen  in  the  other  an  mals  S^'i,  tiT 
k  d^,'r,''r*r;f'"  '^"gl^'^eration  is  composed  of  from  fifteen  to  twenty  "ecoS;; 

kidneys;  but  the  pelvis  is  not  formed  i>,  the  centre  of  tbis  agglomeratiorE  c^nSd 

lepresents  the  hilus.  This  cavity  is  divided  into  as  many  short,  wide  prolon-ations-thp 
ctdices,  as  there  are  principal  lobules;  the  uiiniferous  tubeL  frcnn  each iSle Tn^n 
on  a  small  papilla,  which  projects  into  the  bottom  of  the  calyx.  ThU  Inilla  is  therefo.? 
nothing  more  than  the  crest  of  the  simple  pelvis  in  the  kidney  of  Sol  S  (k'o-  2^^^^^^^^^ 

border,^  iftTente'^''^^^^  ''''        P^^-  -  carried  ^t^J^helLr 

thoHo^^^'l^Veletf?^  ^'1'^         P'^^"^  i«  ^^i^l-^ed  as  in 

T„  .1.  .         or     liapill£6,  and  as  uiany  calices.) 

Enmin'Sti,    Arl]^"'^  ,™  "''"'"My  "mpw.ble  with  tto.e  of 

at  the  fundus  the  mucous  membm  e  row     Z^U  f        %  ^''"^         ^^^^  "tl^cr ; 

canal  that  terminates TaTSsac  and  tZ  ?  '"'^'"'^  is  continued  by  a  narrow 
long,  aud  of  the  thickness  of  a  goose-qS  )  ^""^  '^^^'^''^'^  i'^ch 

ren?f;rtK:lrif^;7Sx^he±^^  T  ''T''  '°         ^'^^  ^^0, 

kidnevs,  and  their  4ape  is  like  tlSn  1  r'^  ft  certain  distance  in  front  of  the 
constricted  in  the  miS;  aStli^^ly  Jl!^^^^^  ''''  ^^-"^'^  ^l^ey  are  a  littie 

occupy  several  fossce  excavated  in  tC  p  r  Itce  ^  th  n^fvif'T,  ''''T^  ^^'^^''^  tl'-'y 
:  and  more  or  less  elongated,  depending  u  i.n  tli:  b^es  l^n  ^S't  X^h  tg^t 
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11  1    Tn  mnnv  birds  nevertheless,  three  portions, 
applied,       on  wliicli  thoy  arc     '"^^^f^  ""f   To'iie„-luml)ar  portion  (so  nanu.i 

nloVo  orMcHH  separated  l.yfiH«nvo.,niay.o^^^^^^^^^^^^^^^  advanced;  it  is  often  the 

because  of  its  constant  position  ,n  f^^,  ^°-^,^;Vi%o  v  u'ls  the 

largest.   The  niiddlo  is  tlio  narrowest ;  It  . s  tmnca  t^^^^^^  again  larger.    These  two 

the^pelvis.    The  P"«tH"°^^^™"  '}:"!,^it,^.io  ' „t  suj  nor  pelvic,  and  the  inferior  or  deep 


Fia:.  2.5+. 


Fig.  255. 


Fig.  256. 


KIDNEYS  OF  THE  OX.  255 —Left 

p,,  254-Ei-W  kidney,  viewed  on  its  upper  =>;;d  t\  Blanches 'of  the 

I'iduey   from  its  internal  and  in  enor  t^vce;  «  Pe  ,  ^  ^  ^^SG.-T^ 

p  &-n.inatiugincalices;  c,^^^^^^^^^^^  ,l,e  branches  o  the 

in  the  left  kidney.                        the  tube  xles  at  the  bottom  of  these  cal.ce.,. 

a7;r.r>s"?.  *r.r.  it- w..  .... 


verse 
brto 


uniy  sevKu  iiiv-  ■  > 

.     •        the  tmnsverse  processes  of  the  sacral  vei  t,  - 
'iSX^uS,^^^'^'^^  Sl/r  L«s.    0»ls  CO  bird,  O.U,cU, 

„»Ti  s  OF  MAN  WITH  THAT  OF  ANIMALS. 
COMfAKTSO.  0.  TH.  VB.NAUV  APPAUAUS  O  ^^^^^^ 

which  number  from  eight  to  littecn,  a   ^  


Paris,  1836-lC. 
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superposed  pyramid  of  Ferroin;  they  torminate,  towards  tlio  hilus,  by  a  cone  or  reriiil 
papilla,  eacli  surrounded  by  a  calyx,  and  are  sepoi-ated  by  small  prolongations  of  tlio 
corticiil  substauce — tlio  coluiiiuaj  JJertlni. 

2.  Ureters.— The  canals  arc  disposed  nt  their  origin  as  in  the  Ox;  they  terminate  as 
in  the  other  animals.  In  the  hilus  of  the  kidney  are  from  eight  to  fifteen  prolongations  or 
calices,  which  unite  into  a  larger  c.ivity  or  (jreat  calyx,  that  finally  opens  into  the  renal 
pelvis;  this  is  immediately  followed  by  the  ureter. 

3.  Bladder.— The  large  extremity  of  this  organ  is  diiected  downwards  in  the  bottom  of 
the  pelvis,  where  it  is  continuous  with  the  urethral  canal ;  its  summit  is  directed  upwards, 
ami  is  frequently  pointed.  Its  mode  of  attachment  and  internal  conformation  are  the 
same  as  in  animals ;  aud,  as  in  the  Horse,  the  peritoneum  envelops  it  very  incompletely. 
'J'he  muscular  fibres  are  arrani;ed  into  three  planes :  a  superficial,  which  forms  a  band 
that  IS  carried  from  the  anterior  to  the  posterior  face  in  passing  over  the  summit  •  a 
middle  plane  whose  fibres  are  circular ;  and  a  deep  plane  with  reticulated  fibres. 

Sapra-reiial  capsules.— This  name  is  quite  appropriate  to  these  bodies,  as  in  Man  or 
at  least  m  the  fojtus.  they  form  a  kind  of  helmet  that  covers  the  upper  part  of  the 
kidney.  i-r  t 

There  is  nothing  to  add  respecting  their  structure. 
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])00K  V. 
CiucuLATOHY  Apparatus. 


m 


T„.  ^.taal  cco.o^y  «  incessantly  tvavorscl  by  two  fluMs-lW  a„l 
''""^Ti.o  Uooa  is  a  .i,>,ia,  coloured  bn 

torn  «Wch  the  tisBnes  »°\ Xch  vivifies  the  orgamc 

Sir-  n'is^'^a^lS   :S"ol  rSL«i  aood,  according  to  .t, 

""'-The  or  .mlloo^  «  »  'J^Slan"^^^^^^^  Sst™,'. 

eau  bo  obtained  from  '■^^.^^y':;ii:!,^';,:^t-oUre.i,  during  digcsti.,. 
tho  abdominal  portion  of  a™'*^^,  elaborated  in  that  apparatus,  ,m\ 
Ts'LU'w ttSrt  X^l  is  designated  the  .... 

Fis;.  257. 
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common  sac  that  concurs  to  form  the  hea.  t.) 

.  1  1  7„    +nliP<?  whicli  are  contiuuous  vdth  oii' 

anor^tiriSO^r^-^^^^^^  -^-^ 

Ttcse  canals  extends  from  the  lungs  to  all  parts  of  the  bod> 
and  is  traversed  by  red  blood. 


THE  UEAltT. 


499 


"  The  socond  extends  from  all  parts  of  the  body  to  the  lungs,  and  carries 
dark  blood. 

"  The  third  passes  from  the  majority  of  the  organs  towards  the  canal 
cai-rying  dai'k  blood,  in  which  it  terminates ;  it  conveys  the  white  blood  or 
lymph. 

"  The  red-blood  and  dark-blood  canals  boar  the  greatest  analogy  to  each 
other.  Both  are  simple  in  their  middle  portion,  which  alternately  dilates 
and  contracts  to  impress  upon  the  blood  the  movement  necessary  to  life. 
Both  present  at  their  extremities  innumerable  ramifications,  which  ultimately 
join  each  other ;  so  that  the  fluid  they  carry  passes  from  one  to  the  other 
in  a  constant  and  circular  direction.  Both  are  composed,  at  their  origin, 
of  vessels  in  which  the  blood  moves  in  confluent  columns :  these  are  the 
veins ;  and  in  their  terminal  part,  of  vessels  in  which  the  same  liquid  is 
spread  in  divergent  columns  :  these  are  the  arteries: 

"  The  canal  for  icMte  Mood  is  composed  of  a  single  order  of  vessels,  the 
lymphatics :  converging  tubes,  whose  common  trunk  opens  into  the  circulatory 
canal  that  results  from  the  abouchement  of  the  red  and  dark  blood  canals  ; 
the  relation  it  affects  with  these  latter  is  that  of  a  tangent  with  its  cir- 
cumference."— Sappey. 

These  three  canals  constitute  the  circulatory  apparatus. 

This  apparatus  therefore  comprises :  1,  The  heart,  a  central  orgau, 
charged  to  propel  the  blood  ;  2,  A.  system  of  centrifugal  vessels,  the  arteries, 
which  carry  the  blood  from  the  heart  into  the  different  organs;  3,  A 
system  of  centripetal  vessels,  the  veins,  which  bring  the  nutritive  fluid  to 
the  heart ;  4,  The  lymphatics,  an  accessory  centripetal  system,  destined  to 
convey  the  lymph  into  the  blood-vascular  circle. 

In  many  anatomical  works,  the  study  of  this  apparatus— the  heart, 
arteries,  veins,  and  lymphatics,  is  designated  "  angiology." 


FIKST  SECTION. 
The  Heart. 

The  history  of  the  heart  comprises :  1,  A  general  view  of  the  or^au  • 
2,  The  study  of  its  external  conformation ;  3,  Its  interior ;  4,  Its  structure  • 
5  A  description  of  the  pericardium,  the  serous  cavity  containing  it  •  G  A 
glance  at  its  physiology.  '  . 

1.  The  Heart  as  a  Whole.    (Figs.  230,  234,  258,  259.) 
General  sJcetch.-ThG  heart,  the  central   portion  of  the  circulatory 
apparatus  is  a  hollow  muscle,  whose  cavity  is  divided  by  a  thick  vertical 
septum  into  two  perfectly  independent  pouches.    Of  these  two  contractile 
pouches,  one  placed  on  the  track  of  the  dark  blood,  propels  it  into  the  lun-s  • 

ome  body  ''''  """^  ts 

Each  of  these  is  subdivided  into  two  superposed  compartments  bv  a 
circular  constriction,  a  which  is  a  membranous  valve  that  at  certain  fixed 

i2:e::i^^c:to^^      ^     '-'-^^^^^  i-^^^-  -teS 

The  superior  compartment  receives  the  convergent  or  centripetal  portion 

2  K  2 
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of  tbo  blood  canal-tlmt  is  tho  voinB  :  it  in  named  f^f^'^  Jaual"anfis 
gives  origin  to  the  divergent  or  centrifugal  part  of  tlio  banic  canal,  and 

'^^t^ltl^irSto  heart  arc  distinguished  into  ri^^^<^^^^ 

^^^T'  ^^SrS^ttSSlls^S  S^t^luB  sac,  named  the 
•^:Sr  ilpla^^^  ^otween  the  two  layers  of  the  mediastmnm, 

oXc  thhS  fo^^^^^^^^^^  fifth,  and  sixth  ribs;  in  front  of  the  diaphragm, 
"^JJ  'AfLmrates  VCm  the  abdominal  viscera ;  above  the  sternum  which 

IS.  W  ^^Z^^  t  suspendoa,  .bout  4i  to  6  iuches 

L"eiS?:S:it  lr«rSr X  »ia=.  ^o.  not  «ceea 

from  5  to  51  inches.  i-mnossible  to  obtain  the  exact 

.  Capacity.-lt  is  very  difficult,  if  not  ''^V^^^'^'^^ -l^^  ^  think  that 
capacity  of  the  heart's  cavities    From  reasoning,  one  is^led^  . 
th^  t/o  hearts  have  exactly  the  same  capa-ty,and  ^^^^^^ ^^,^^J 
equivalent  to  an  average  of  1  to       V^^^^-  ^  ^  distended 

measurement  is  much  more  considerable ;  but  then  tne  ne 
to  a  greater  degree  than  in  its  physiological  state  ^^^^ 
WeigU.-The  weight  of  the  heart  ^'-^^-^P^  Xo^t  6 'nounds    (The  volume 
that  to  a  considerable  degree.   Its  --^-fJ/^^.i^^^i^^JlnCfthi^  in  undei- 
and  weight  of  the  heart  are  very  much  greater  m  ^^eii  oiea 
bred  Horses.    Its  dimensions  and  capacity  ^^'^  .S^'f 

the  dead  animal;  as.  after  death  its  scarcely 
ventricle,  whose  walls  are  the  thickest     This  venU^^^e  ^^^.^^ 

r.s?:oZ^i:Setnt^^.rt» 

conlained  at  least  from  li  to  IJ  pints.) 

Co>./o.-»«<i»»  of  lie  Scarl.   (Figs.  268,  269.) 
The  cone  .eprosent«|  by  the  he^Us  ^^^J^^^ 

rrttixie?«  sa^^^^^  *e  «,.,w.«  0. 


t 

mass 
mass 
A 


^.  Y„oc.AB  MASS.-It  is  this  which  ^^1^:^:^^ 

of  the  heart,  and  constitues  its  l-'S^^  P^^^ensc  T°^^^^^  be  considered  as 
iTig  which  depresses  tho  organ  in  a  lateial  sense,  it  n  y 
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having  a,  rhilit  and  hft  face,  an  anterior  and  posterior  border,  an  a]}ex,  and  a 
hase. 

The  ri(jld  face,  smooth  and  rounded,  is  traversed  by  a  vascular  furrow 
l)arallel  to  the  axis  of  the  heart,  and  wliicli  divides  this  face  into  two 
sections :  an  anterior,  belonging  to  the  right  ventricle ;  and  a  posterior,  less 
extensive,  forming  part  of  the  left  ventricle  (Fig.  259), 

The  left  face,  disposed  in  the  same  manner,  also  shows  a  groove  on  the 
limit  of  the  two  ventricles,  whose  direction  slightly  crosses  the  great 


Fior.  258. 


TJJE  UKART  AND  PRINCIPAL  VESSELS;  LEFT  FACE 

(t,  Itiglit  veuti-icle;  b,  Left  ventricle :  c,  Rio-ht  auriolp-  r7  Toft     "  •  i 
monary  artery;      Obliterated  Mk  .i^vTTn^^^^^ 

aorta;  h.  Left  a.xillary  artery  i    RiUraxilln',.^     1    ^  ^'  ^"terior 

trunk  ;   ,  Origin  of  the^dox^l  L'tery    I  Oridn  of  tho  7'  °'  '^^'''^^■hi^-epl-lic 
/,  Origin  of  the  vertebral  artery    m'ori«  tl  fnf!  '''V"'*'  ""'^^^^ 

Ongin  of  the  internal  thoracic  art^  ?;  o  I'gL  of  he  Se^rn^f  ^^^^^^^  "''^r^' 
arteries;  q.  Posterior  aorta;       AnLrior  venT  cava    ,  .  ^-^V^^ 

ven;  t.  Trunk  of  the  interna  thora  ic  veTn  -  rVrunk  0^^:  '"K'^"  "^"^^ 
vein;  v,  Posterior  vena  cava;  V,  Embouchure  of  thph  .  \  J  "'^o-cervical 
veins ;      Vena  azygos  ;      Thora'c!;  Zct ;  T^Emb  u^^  ^  d.aphragmatic 

near  the  origin  of  the  anterior  vena  cava.-l  t  cnHi      \  ''''n'''""'=^' 

cardiac  artery ;  3,  Auriculo-ventricular  bra^cl^of  I    iXt    4''' I  ""^  '  ^ 
branch  ;  5,  Cardiac  vein,  ^^"'^^  !      «s  ventricular 

diameter  of  the  heart  from  behind  to  before  and  nhnv,.  f-.ii 

much  nearer  the  anterior  than  the  lll^s  W  bouW  ^^^^^  ^vhich 
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gQC2  ixiJi  i^iiii^  ivj^..-""  -   

Those  two  faces  .eBponcT.  tW  {^^^^^^^^^ 
plura.  and  the  pulmonary  lobes  '       ^^^^^^^^^^^^  those  faces  come  directly 

iept  towards  the  middle       '^P'^f^J^^jSC  notch  at  the  inferior  border 
in  contact  with  the  thoracic  P'^"^^^  ^J^^^^^^^^^     the  left  than  the  right, 
of  the  lung,  and  which  we  Imow  is  mo  o  markca  i  ^^^^^^^ 
The  lorders  are  thick,  smooth,  and  lounaea.^  ventricle,  is  very 

Fi<r.  259.  oblique  from  above  to  below, 

and  before  to  behind  ;  it  then 
inclines  on  the  sternum  more 
or  less,  according  to  the  sub- 
jects. T  I 

The  posterior  border,  mucn 
shorter  than  the  anterior,  is 
nearly  vertical.  Superiorly, 
it  is  separated  fi-om  the  dia- 
phragm by  the  lung;  but, 
below,  it  is  quite  close  to 
that  muscular  septum. 

The  apex,  or  point  ot  the 
ventricular  cone,  is  blunt, 
slightly  roimded,  tui-ned  t<j 
the  left,  and  formed  entirely 
by  the  left  ventricle. 

The  hase  responds  on  the 
right,  in  front,  and  behind, 
to  the  auricular  mass ;  it  gives 
exit  on  the  left,  and  a  little 
in  front,  to  the  two  artei^al 
aortic  and  pulmonary  trunks. 

B.  AxiEictrLAB  Mass. 
Elongated  from  before  to  be- 
hind, disposed  like  a  crescent 
above  the  right  side  of  the 
base  of  the  ventricles,  con- 
stricted in  its  middle  part, 
on  the  limit  of  the  two  auri- 
cles, the  auricular  mass  pre- 
sents for  study  tliree  faces, 
two  extremities,  and  a  base. 

The  superior  face  is  di- 
vided by  a  middle  constric- 
tion into  two  convex  sections, 
each  of  wliich  corresponds  to 
an  auricle.    The  anterior,  or 

sertion  of  the  ..terior  vena  -va  "rf  J.  J^^^;^  p„ta„.„.j  „,or> 
awLa  1*0  iL  V'^^-^-^i^iy^JX.Zso.^lon  of  the  l>ostor,or  ..^ 


veutricularbi-ancliof.the  same 
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Tlie  left  face,  concave  from  before  to  behind,  includes  the  arterial  trunks 
which  leave  the  base  of  the  heart. 

Each  of  the  extremities,  anterior  and  posterior,  constitutes  a  detached 
portion,  named  the  appendix  auricularis ;  these  apiiendages  are  curved 
towards  each  other  in  being  flattened  from  above  to  below.  Their  convex 
border  is  more  or  less  crenelated,  like  the  margin  of  a  cock's  comb,  and  their 
culminating  portion  advances  nearly  to  the  pulmonary  artery,  above  the 
trunk  of  the  cardiac  vessels  (Fig.  258). 

The  base  of  the  auricular  mass,  opposed  to  the  base  of  the  ventricles, 
is  separated  fi,-om  it  at  its  periphery  by  the  horizontal  groove  of  the  heart. 

3.  Internal  Conformation  of  the  Heart, 

Frepamtion. — It  suffices  to  muke  a  longitudinal  incision  before  and  behind  the  organ, 
in  order  to  expose  its  cavities.  (I  have  followed  Wilson's  directions  for  many  years  whe  n 
examining  the  interior  of  the  heart,  and  as  a  ciiroful  inspection  of  it  is  often  necessury  in 
the  course  of  an  autnpsy,  I  think  tbe  student  should  practise  the  best  method  of  laying 
open  these  caviti(;s.  The  right  auricle  is  prepared  by  making  a  transverse  incision  alono- 
its  ventricular  margin,  from  the  appendix  to  its  right  border,  and  crossed  by  a  perpend? 
cular  incision,  carried  from  the  side  of  the  anterior  to  the  posterior  cava.  The  rio-ht 
ventricle  is  laid  open  by  making  an  incision  parallel  with,  imd  a  little  to  the' right  of  the 
middle  line,  from  the  pulmonary  artery  in  front,  to  the  apex  of  tlie  heart,  and  thence  by 
the  side  of  the  middle  line  behind  to  the  anriculo-ventricular  opening.  The  interior  of 
the  left  auricle  is  exposed  by  a  J. -shaped  incision,  the  horizontal  section  bein"-  made 
along  the  border  which  is  attached  to  tiio  base  of  the  ventricle.  The  latter  is  opened  b  y 
making  an  incision  a  little  to  the  left  of  the  septum  ventriculorum,  and  continuing  it 
around  the  apex  of  the  heai  t  to  the  auriculo-ventricular  opening  behind.) 

If  the  heai-t,  when  viewed  externally,  appears  to  be  a  single  organ  it  is 
not  so  when  examined  internally.  The  vertical  septum  which  divides  it 
into  two  bilocular  pouches,  in  reality  makes  two  hearts  of  it— one  for  the 
dark,  the  other  for  the  red  blood.  We  will  successively  study  these  two 
cavites  by  commencing  with  the  partition  that  separates  them. 

A.  Caediag  SBPTUM.~The  superior  part  of  this  septum,  placed  between 
the  two  auricles,  is  named  the  interauricular  partition  (septum  auricularum) 
1  ho  inferior  portion  constitutes  the  interventricular  partition  (septum  ven- 
triculorum). The  first,  thin  and  not  extensive,  is  perforated  in  the  foetus  bv 
the/oromew  of  Botal  {foramen  ovale).  The  second,  thick  in  its  centre  thins 
a  little  towards  its  borders.  ' 

B.  Daek-blood  (or  Pulmonaet)  HEART.-The  two  superposed  cavities 
formmg  this  pouch  are  situated  m  front  and  to  the  right.  They  are  indtf 
ferently  named  the  anterior  or  right  cavities  of  the  heart :  the  latter  term 

vSaryTLr;^^  '''''  S 
Eight  VENTBioLE.-The  right  ventricle  represents  a  hollow  cone  the 
horizontal  section  of  which  resembles  a  crescent,  its  posterior  Tlane  be  n' 
pushed  into  the  cavity  by  the  left  ventricle.  ^  ^ 

It  offers  two  walls,  an  apex,  and  a  base. 

Walls.— The  anterior  wall  is  concave ;'  its  thickness  is  more  considprnhl. 
above  than  below,  and  averages  G-lOths  of  an  inch.  ThTZsteZrZu  t 
convex,  and  formed  by  the  septum  ventriculorum.  l>ostenor  watt  is 

Both  walls  are  uneven,  from  the  -Drespncp  nf  ftc.c^^^  „  i         ,  ■, 
earner),  which  we  will  commence  exami^Lg  L  a  gen:S^^^^^^^^^^^ 
found  in  the  four  compartments  of  the  heart     They  ar  ofX^^^^^  T 
one  land  named  the  pillars  of  the  heart  (coZ««^«.oI 

and  short,  and  fixed  by  their  base  to  the  walls  of  the  .ontviZ,  Z^}l^iroo 
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p,,,coc<li„g  from  t" 

the  otlaer  on  the  posterior.  The 
columns  of  the  second  order  num- 
ber two  or  three  principal  ones,  ex- 
tending from  one  wall  to  the  other, 
or  attached  to  two  different  points 
of  the  same  wall.    There  also  ex- 
ist a  considerable  number  of  small 
ones  intermixed  with  those  of  the 
third  order.    The  latter  are  par- 
ticularly abundant  in  the  angles 
formed  by  the  union  of  the  two 
faces,  where  they  interlace  and  give 
rise  to  more'  or  less  compHcated 

areolfe.  . 

j^ea;.— The  apex  of  the  right 
ventricle  does  not  descend  to  the 
point  of  the  heart,  being  distant 
from  it  about  1^  inches. 

Base.— This  is  pierced  by  two 
large  orifices— the  auriculo-ven- 
iricular  opening  and  the  pulmonary 
opening. 

AuriculO'Veniricular  opening.— 
Placed  on  a  level  with  the  con- 
striction which  divides  the  right 
heart  into  two  superposed  compai-t- 
ments,  this  orifice,  widely  open  and 
almost  a  regular  cii-cle,  forms  the 
communication  between  the  aimcle 
and  ventricle.    It  is  provided  with 
a  valvular  fold  that  exactly  closes 
the  orifice  when  tbe  ventricle  con- 
tracts to  propel  the  blood  into  the 
lungs,  and  which  is  termed  tlic 
tricuspid  (having  three  points)  valve, 
n  nf  it.,  form    This  valve  offers  :  1,  A  superior  border,  attached 

to  the  entiie  ^^^/g^J  f.gtoons  by  three  deep  notches,  and  fixed  to 

opening,  free,  cut  into  ^'^^ J^f  ^°"'/^„,„^^  of  the  fleshy  colmnns,  by 
the  ventricular  walls,  principally  on  .f «  f  ™  ;f  „  ^^i^e.  One  of  these 
^.eans  of  tendinous  cords  which  ^^^^  f  limit  of  the 

festoons,  more  developed 

auriculo-ventricular  and  H^^J^^^^^^l^^J^^^^^^  at  its  base  into  two 


RIGHT  SIDE  OF  THE  HEART  LAID  OPEN. 

1  Cavity  of  rigbt  auricle  ;  2,  Appendix  aun- 
'cula.,  mtliiiusculi  pectinati;  3,  Anterior 
vena  cava  opening  into  the  upper  part  ot 
the  right  auricle;  4,  Posterior  vena  cava; 
5  Fossa  ovalis,  surrounded  by  the  annulus 
ovalis  ;  6,  Eustachian  valve  ;  7,  Opening 
of  the  coronary  sinus  ;  8,  Coronary  valve ; 
9  Entrance  of  auricular-ventricular  open- 
in<..-a,  Eight  ventricle  ;  b,  Its  cavity ;  c, 
Co°nus  arteriosus,  or  infundibulum  ;  d,  1  ul- 
monary  artery;  e,  f,  Tricuspid  jalve i/, 
One  of  the  musculi  papillares  to  which 
the  curtains  of  the  tricuspid  valve  are 
attached  by  chords  tendina3 ;  A,  Columnar 
carnea;;  i,  Two  musculi  papillares  of  val- 
vular curtain;  I,  I,  Chordae  tendmea^ ;  rn, 
Semilunar  valves  of  pulmonary  artery ; 
n,  Apex  of  left  appendix  auricula; ;  o,  Lett 
ventricle. 
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tondinoiis  cords;  4,  An  internal  face,  which  becomes  snj^erior  wlien  the 
valve  is  raised  to  close  the  opening,  at  which  period  it  constitutes  the  floor 
of  the  auricular  cavity. 

Pulmonary  opening. — This  orifice  represents  the  embouchure  of  the 
pulmonary  artery.  Situated  in  front  and  to  the  left  of  the  preceding,  and 
a  little  higher,  it  occupies  the  summit  of  a  kind  of  infundibiilum  formed  by 
the  loft  ompartment  of  the  ventricle  being  prolonged  upwards.  It  is 
perfectly  circular,  smaller  tlian  the  artery  to  which  it  gives  origin,  as  well 
as  the  auriculo -ventricular  opening,  from  which  it  is  separated  by  a  species 
of  muscular  spur,  to  which  is 
attached  the  principal  festoon 
of  the  tricuspid  valve. 

The  pulmonary  opening  is 
furnished  with  tliree  valves  :  the 
sigmoid  (or  semicircular),  sus- 
pended over  the  entrance  to  the 
pulmonary  artery,  and,  as  has 
been  ingeniously  remarked  (by 
Winslow),  like  three  pigeon's 
nests  joined  in  a  triangle. 
These  valves  are  remarkable  for 
their  thinness;  a  circumstance 
which  does  not  interfere  with 
their  solidity.  They  present : 
an  external,  convex  border,  at- 
tached to  the  margin  of  the 
orifice  and  to  the  walls  of  the 
pulmonary  artery;  a  free  bor- 
der, straight  when  pulled  tense, 
concave  when  left  to  itself,  and 
sometimes  provided  in  its  middle 
with  a  small,  though  very  hard, 
tubercle,  the  nodule  of  Arantius 
(noduli  Arantii)  ;  a  superior, 
concave  face;  and  an  inferior,  convex  one.  The  sigmoid  valves  are  raised 
and  applied  to  the  walls  of  the  vessel  whose  entrance  they  garnish  whe 
the  ventricle  contracts  and  sends  the  venous  blood  into  the  lung  When 
this  contraction  ceases,  they  faU  back  one  against  the  other  by  that  part 
of  then-  inferior  face  next  to  theii-  free  border,  so  as  to  oppose  the  reflux  of 
the  blood  into  tbe  ventricular  cavity.'  ^  fxie  xonux  oi 

conc^alTl-/™''''''-"^^'  '"^i*^  "g^*  represents  a  very 

concave  lid  or  cover  surmounting  the  auriculo-ventricular  opening  and 

perceived  that  they  u  c™  °ct  bv  a  C^nn?L  f  ^  f"^''"^'  ^'^-''^^'ily 

by  their  free  border.    This  amtcit  ll  sfcir^^^^^^^^^^  '""J'"^  ^""T^  ^"^  "^'^ 

to  pro<h,co  an  insufflcicncv  of  coXct  l.v  -.n^-  liave  with  much  diflicultv  tried 

^alls  of  the  vessel  vvith  the  fln^i    butle  otCf  ^'"'"''^       ^^^^  the 

applied  themselves  around  ii  llt  iol^  mT^^^  ^"S-  and 


sectio:n-  of  the  heart  at  the  level  of  the 

VALVES. 

P,  Pulmonary  artery  ;  a,  Aorta  ;  m,  Mitral  valve  ; 
T,  Tricuspid  valve. 
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'.all  or  roof,  and  the  cu.ic.Io-.en,in^^^  ^T^^v  tSiS"'"  '"^''^ 
floor  of  the  cavity.    This  oriftce  has  ^'^'^'^^'^^^f^  .^1^^       i,  divided  by  a 

,  Jt:^^:^ ISX^^rS^-  -  order. 

and  UBuilly  marked  by  ^^^^^^XZlr^^^^^^^^  -  -rrLnded 

pression),  tlie  remains  of  Botal  ^  *oiamon-  i  ^^^^.^ 

^y  the  ring  of               TfT      cS^ ^^^^  -'^-l^'^'^-^'  ^•^^'^^'^ 

only  separated  from  ^^If     *  ^^^^Y^th^^^^^^^^^^^  in  the  foetus, 

of  the  valve  ci^^'l^^^S  1^  jS^^^^^  and  below  by  two 

The                    -  ar^eo  ated  ^ul  1  -^o-t^^^.^  ena 

orifices,  the  largest  ot  wiiicu  ib  i       „^„„j,„™  ^ein.    Both  are  destitute 

s  ::pri;:or°:;?-o.      .ho..  ^^^^^  ^ 

r^l— ^eSr  ^o'riBi? w^»hL  a,s„  ,  i. 

front,  areolae  separated  by  muscular  col«-  h-rcgular,  in  conse- 

The  thickness  of  the  right  ^"^^  J^^^^f.^^',  ^'/fi^.t  cavity.    In  some 
duence  of  the  reliefs  BCJ^ptured  on  he  inner  foce  o^^         ,tie?larly  in  the 

points  it  is  about        f  ^^^f/^^JS^^       it  is  sometimes  so  thin  as 

-TXn^r^ena  azygos  opens  ^Xri^^^^^^tf:^^^^^^^ 
of  the  anterior  yena  cava,  a  ^I^^^^^^^^^^^^^^^  Behind  this  vena 

which  forms  a  kind  of  ^^^'^^^^Z.'^uU^^^^  this  has  the  form  of  a 

cava  is  a  thick  ^^'^f'^'^^l''^'^^^^^^  to  left  at  the  superior 

crescent,  open  in  front,  and  ^^er  of  the  fossa  ovalis  is 

border  of  the  septum.    The  ^^t^i  oi  o  ^.     ^^i^^,  a  muscular 

thin  and  prominent,  and  con  tih^^^^^  ^th  a  co-^^^'^       ^"^'^'^  ^"tf ' 
membranous  fold  of  J  .^7^17,^  /Jguruse  in  animals,  because  of  then- 
to  the  right  and  ^^hmd.    It  is  ot  Wtie  .^^  ^^^^  ^ 

Seril  aSSUrytr^S  a\mall  membLous  crescent-the  .aU. 

K;^^rih^eM«  Frgetr-aldisposit^^^ 

resembles  that  of  the  ^^^^'^'^'l'"^^^  cavity,  ^^'hose  transverse 

Left  ^^^^^^.^^^'-T^^f  Xoular  Sxirc.    Its  walls  attain  a  thickness  of 
,ion  gives  an  u^egnlariy  f  xc^^^^^^  ^i,ere  they  arc 


section  gives  an  "^^g^^l^^^y  ^^^^^^^  of  the  heart,  where  they  arc 

from  li  to  If  inches,  except  to^^^^.^^,'^^^^  those  of  the  right  ventricle, 
extremely  thin.  They  are  l^^^/^^^Jf^.^^^^^  as  well  as  two  enormous 
and  exhibit  several  columns  of  the  s^co^^^^^^^  the  attachment  of  the  tendons 
muscular  pillar^-an  external  and  ^^^^  f        a  rj 

of  the  auriculo-ventricular  valve  ^       i^eart.    The  base 

?Lulated  cul-cle  sac,  -H^f  -^1"  and  th  aortic  openings  The  ««no«/^ 
perforated  by  the  auriculo-vjtucu^^^^^^^^  ^^^^  ^,„t„ele,  1. 

Litricular  opening,  precisely  similar 
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proviclecl  with  a  circular  membrane,  the  mitral  (or  bicuspid)  valve,  because  it  is 
cut  into  several  festoons,  of  which  two  are  the  principal :  the  one  anterior, 
the  other  posterior,  simulating  in  their  outline  the  two  faces  of  a  bishop's 
mitre.  The  anterior  festoon  is  the  largest,  and  is  attached  to  the  limit  of 
the  two  orifices,  isolating  from 
the  ventricular  cavity  a  diver- 
ticulum which  corresponds,  in 
every  respect,  to  the  pulmonary 
infundibulum.  The  posterior 
festoon  is  applied  to  the  walls 
of  the  ventricle.  Between  these 
two  there  are  usually  two  second- 
ary festoons,  making  up  the 
total  number  to  foiu-  ;  fre- 
•queutly  there  is  an  accessory 
fold,  situated  on  the  right  side, 
and  fairly  developed ;  the  valve 
is  then  tricuspid,  lilce  that  of 
the  right  ventricle.  Sometimes 
two  of  these  rudimentary  folds 
are  found  on  the  left  side 
— making  five  festoons  in  all. 
The  aortic  opening,  so  named 
because  it  constitutes  the  origin 
of  the  aorta,  is  placed  in  front 
and  to  the  left  of  the  auriculo- 
ventricular  opening,  from  which 
it  is  only  separated  by  a  thin 
muscular  spur,  to  which  is  at- 
tached the  adherent  border  of 
the  great  festoon  or  curtain  of 
the  mitral  valve.   It  does  not 


LEFT  CAVITIES  OF  HEART  LAID  OPEN. 

1,  Cavity  of  left  auricle  ;  2,  Cavity  of  appendix 
auriculas ;  3,  Opening  of  two  right  pulmonary 
veins ;  4,  Sinus  into  which  left  pulmonary  veins 
open  ;  5,  Left  pulmonary  veins ;  6,  Auriculo-ven- 
tricular  opening;  7,  Coronary  vein  lying  in 
auriculo-ventricular  groove;  8,  Left  ventricle; 
9,  9,  Cavity  of  left  ventricle. — a,  Mitral  valve, 
its  curtains  connected  by  chordaj  tendina;  to  b,  b, 
Columna;  earner ;  c,  c,  Fixed  columnaj  carnas 
on  inner  surface  of  ventricle  ;  i.  Point  of  appendix 
of  right  auricle. 


differ  in  anything  from  the  pulmonary  opening,  and  like  it,  is  provided  with 
three  stgmoia  valves. 

Left  Aubicle.— As  in  the  right  auricle,  this  forms  a  kind  of  cover 
above  the  auriculo-ventricular  opening.  Smooth  behind,  in  fi-ont,  inwards 
and  outwards,  its  cavity  presents  a  reticulated  cul-de-sac,  which  occupies  the 
appendix  aui-iculffi;  and  a  superior  wall,  also  reticular,  having  from  fom-  to 
eight  orifices,  the  opemngs  of  the  pulmonary  veins.  These  orifices  have  no 
valves.  (CarnefB  columnsB  of  the  third  kind  are  also  present,  but  chiefly 
between  the  two  posterior  piUars;  small  ones  are  very  numerous  on  the 
borders  and  summit  of  the  ventricle.    The  columns  of  the  second  o^-der  are 

Co     !  I  !  others  on  the  posterior  wall  go  to  the  borders  and  the 

*Tf  f  ^  *T  P^^^"^'^-  Tl^e  most  remarkable  are  bands  extend  ng 
from  one  wall  to  the  other,  the  two  principal  of  which  are  long,  strong  and 
ramous;  they  are  fixed,  on  the  one  side,  to  the  centre  of  the  gfeat  SeSor 

t:^:^;Z^       '^^  ^P^^'^*-^'  -  the  iS^Z 

4.  Structure  of  tie  Heart. 


TEE  CIRCULATORY  AITARATUS. 

,    1-1        I  1  „  n<  „.,r.f.  lomoved    The  furrows  bIiouW 
sorouB  motnbranc  covering  it.  and  ^vlucb  mu«  bo  a    .nc^  j,,^,^.^ 

then  be  cleared  of  their  vessels  and      '.^^X  i„  >'«^^^     vinegar  or 

very  apparent.  The  Bamo  re.ult  may  Jo  n to  e^^^  a X  nitiv^e  fibres  from  each  other 
dihite  hydrochloric  aeid.  ^  °  '«"l'^i°  Sd  Aftei  removing  the  auricular  mass  and 
the  following  procedure  '^^^f  " ,  „ 

dissecting  the  fibrous  rnigs,  y,*^^  .! f^L  ,  o  )cr  fibres.    Then,  with  the  ai_d  of  the 

the  scalpel,  earo  be  ng  taken  not  to  i^J^";^'  ie«s  artificial  li.nit  of  these  two 

tinger-nail  or  handle  ol  the  «f  ^  ^'J'/^^^^^^  vessels  passing  through  the  walls  of 

scries  of  musenlar  V^^^^^f.^^^^^^^^^  is  followed  in  the  substan^  of  the 

the  heart  must  be  cut  through.    -L;^*^^  ''^^  ^'^y'^^'t^.^  ^^cs  formed  by  the  proper  fibres. 


their  termination.) 


the  organisation  of  the  lieait.  ^^^^^^  ^£  jieart, 

Sr  thTt  opiings  at  the  hase  of  the 

rings,  which  are  not  ^^^^^^'^If.^^^^^^  con- 
aortic  openings,  but  arejxv^  a- 0  ^^-^  .i 
cavities  superior         "^^^^^^^^^^  are  continuous,  by  their  superior  and 

the  three  sigmoid  yalves.  Jlf  ^/"^^  f^.^,^  ^Hch  they  are  only  dis- 
external  contour,  with  the  walls  of  the  a^^^^^^^^  elasticity,  the  arterial 

tlnguished  by  their  -^^^t-J-g^I^^^^^^^^^^       Irnal  and  inferior  outUnc 

^^'^e  ca.iculo-.entricular  .ones  do  not  ^^^^^^  « 
they  circuiuscribe.  They  ^^J^^^^l'^  .^Sarseptuni,  and  against 
against  the  other  at  the  level  ^^f;  ^  ^  ^  ^ ^  ^..^und  the  auriculo- 
the  aortic  ring;  they  f ™  extremities,  which  arc 

ventricular  openings,  but  ^^^^^^  the  ventricles.    Above,  these 

dispersed  as  fibrllte  m  Tthe  auricles ;  below,  to  tho 

.ones  give  border  is  prolonged  into 

ventricular  fasciculi.    Then  mteinai  a  through  these  valves, 

the  mitral  and  tncuspid  vdv^^^^  Some  of  these 

^^.^^--^ 

that, 

point  where  the  aortic  ^J^Xl^s  boC'l^icb,  in  the  1^-ger  Eumuian  s, 
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heart  belongs  to  the  system  of  organic  life,  as  it  contracts  without  the 
participation  of  the  will.  Nevertheless,  it  is  formed  of  red  striated  fibres 
which  only  differ  from  the  muscular  fibres  of  animal  life  in  being  less  in 
diameter.  As  in  the  tongue,  these  fibres  also  possess  ramifications  3iat  unite 
them  to  each  other ;  they  avG  likewise  very  granular.  (They  are  more 
friable  than  those  of  the  muscular  system  generally;  the  sarcolemma  is 
more  delicate,  aud  the  longitudinal  markings  and  nuclei  are  more  apparent, 
the  latter  being  placed  in  the  axis  of  the  fibre  along  with  rows  of  minute 
fatty  granules,  which  are  extremely  numerous  in  fatty  degeneration  of  the 
heart.  The  connective  tissue  is  scanty ;  so  that  the  fibres  lie  closer  together 
while  forming  innumerable  anastomosing  networks  and  interlacin°f»s— a 
character  peculiar  to  the  muscular  organisation  of  the  heart.  It  has°been 
asserted  that  there  is  no  sarcolemma.) 

The  striation  of  the  muscular  fibres  of  the  heart, 
which  constitutes  an  exception  in  the  laws  of  organisa- 
tion, may  be  explained  to  a  certain  point  by  the  nature 
of  the  functions  imposed  on  the  muscular  tissue  of  the 
organ.  Charged  to  propel  the  blood  into  the  arterial 
ramifications  by  successive,  instantaneous,  and  vigorous 
contractions,  the  heart,  probably,  would  not  have  been 
capable  of  executing  such  movements  if  it  had  been  com- 
posed of  organic  fibres,  as  these  come  into  action  in  a 
steady,  slow,  and  prolonged  manner.  The  ramifications 
that  unite  the  fibres,  and  establish  a  kind  of  solidarity 
between  them,  afford  a  clue  to  the  simultaneousness  in 
the  movements  of  the  auricles  and  ventricles. 

It  is  also  worthy  of  remark,  that  between  these 
fibres  there  is  so  little  connective  tissue  that  the  majority  anastomosing  mds- 
of  anatomists  absolutely  deny  its  existence.  cular  fibres  of 

The  arrangement  of  the  muscular  fasciculi  of  the  ""^^^^^ 
heart  has  been  the  object  of  numerous  recent  investigations,  which  have 
only  complicated  what  was  abeady  known  on  the  subject.    We  will  endpn 
vour  to  sum  up,  as  simply  as  possible,  this  arrangement,  in  examining  it  in 
the  different  compartments  of  the  organ.    The  following  is  the  disposition 
of  the  foscicuh,  considered  successively  in  the  ventricles  and  auricles 

1.  FiBEEs  OF  THE  VENTEicLES.-According  to  the  remark  of  Winslow 

Tw-^P^"''       n?"'^?'      ''^''"^  arrangement  of  the  fitres 

es  enkally  composing  them  to_  "  two  muscular  sacs  included  in  a  thiiS- 
Ithat  IS  o  say,  each  ventricle  is  formed  of  proper  muscular  fibres  covered 
common!^  '  "  ""^■^'^ -Hch^enUp  the  two  v^SridSln 

a.  Proper  fibres  of  the  ventricles.— Taken  altoo-ether  the^e  fiK,.«o 
sent,  for  each  cavity,  a  hoUow  cone,  open  at  both  ts  'exkemiSs  IfT 
superior  extremity,  by  the  auriculo-ventieular  and  arterial  orSces  andt . 
inferior  extremity  by  an  aperture  which  admits  the  Sectfd  fib^^^^^^^^ 
common  layer.    All  form  loops  attached,  by  their  extSL  tolhn  n  f 
me  of  the  superior  orifices,  on  the  fibrous  zones,  and  are  rolied 

less  obliquely,  around  the  axis  of  the  ventricles.    It  is  frorn  tb.    '  ?■ 
of  t  e  right  and  left  systems  that  the  ventricX  septl'    fo  mer""*"" 

b.  Unittve  fibres  of  tie  ventricles. —These  are  d  snnc^^rl  nJ  . 
M  enveloping  the  proper  fibres.    They  leavrthe  E  ^  nes' at  ZT' 
Df  the  heart  and  descend  towards  its  apox  :  those  of  the  ri^rht  sMe  W  i,  r 
forward;   the  anterior,  in  following  the  direction  of  the  gittSHh? 
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vontnclcs ;  those  of  the  loft  foco,  by  cli^  ^j;^Z^^^ 
below,  and  before  to  bebuu  ;  and  the  PO^^^^^^^Xg  near  the  point  of  the 
left  to  right  around  the  left  yentncle  ^J^^'^'l'^^^^  i,,  forming  a  twisted 
heax-t,  they  turn  from  left  to  nj^^.^^^^^^  tt  inferior 

spire;  then  they  '^'^^'^^-^it""^.,^^^^ 
extremity  of  the  ventncles  on  he  mtexu^^^^^^  ^^^^  l^^ 

spread  and  ascend  to  the  ^^rous  zones^^^  the  D  ^^^.^^  ^^^^^.^^^ 

terminate.    Some  of  these  ^•^flj^^'^f/J'^^f.Xventricular  zones  through  the 

^^^^  ^^"^^  ""^^ 

and  it  will  be  seen  that  tl^^^y/^r^.^^H  ,1^^^^^  poucL. 
between  whieh  are  comprised  the  f^f^l^^^^^^^^  ^.^^  collectively  a  kmd 

The  unitive  fibres  of  he  ventricles,  ^<;^^^^^^^^  teart;  there 

of  figure  8,  the  smallest  "^^'^  Ve  centr^^^ 

the  fibres  are  heaped  together,  l^^^S  ^^^^^^X  Sito  the  ventricle,  without 

^^"tr™  0.  .H.  A..c..s.-The  fi^^^^^^^^^ 

Se-t^o  tnCrnght  ri«ed  from  one  auricle  to  the 

otber.  .  .„  general  fasciculi,  some  of  which  are 

T:ho  proper  fibres  are  f^^'^^^-^^l^^^^^^^^  opening;  others  m  inter- 

arranged  in  rmgs  around  the  ^^"^^^^^^^^  ^^^.ieh  surround  the  embouchures 
woven  loops,  and  others,  again,  m  spJinc^is^N  contractmg. 
If  the  veins.   These  fibres  are  a^^^^^^^^^^^^  pi,,es  and  ex- 

they  diminish  the  auricles  by  ^^^^^^^  f     auriculo-ventricular  openmgs. 
l^emities,  and  propel  the  ^^^-^^^^^^^^^^^  U 
(The  arrangement  ^V^rf 'wS     We  have  seen  that  the  aui-icles,  as  wcl 
feature  in  the  anatomy  of  the  heait^^    W^^^  each  compartment,  hut 

as  the  ventricles,  P^^^^^^.^*^*  "^S.f  ^^^^^^  simultaneousness  m  action 

also  unitive  or  common  fibres  which  assuic  x  ^^^^^-^^ 
o/thesimHar  or  l^omologous  eavrt-.  ^e-d-,  the^^^^^^  ^  that,  from 
and  those  of  the  ventricles  a W  tm^^^^^^ 

their  independence  of  each  othex  ^^^^^^^taneously,  but  alternately,  a  cou- 
xnay  act  separately,  and  contract  no*  The  extreme  y  fine 

dition  indispensable  to  the  f^^?'^  ^^^nuscular  fibres,  is  another  pccubanty 
tnd  close  connective  tissue  uniting  *  «  ^^^^"^^^  solidarity  of  their  action, 
o?  structure  that  must  be  fo-^'^^^^  ^^Jftiss^^  is  only  fomid  in  the 
^vhich  ought  to  be  snnu Itanc^-     Adjose^^  ^^^^^^^  ^^^^^^^ 

oTooves  on  the  surface  of  the  o^SJ^' .^^^.j^i  trunks.)  , 
mJticularlv  at  its  base,  between  the  laige  ai^  J^^  ^^^^^^^^^ 

^  C  Vessels  and  Nekves  of  the  HEAi.r  iSioo  ^ 
tissS  ^the  heart  by  two  large  ves^^^^^^^^^  ,,,1,  ai^ddcs 

ventricular  groove.    .  ^-^^  ^cart  by  a  single  but  1 
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Tlio  lymphatics  follow  tho  arfcories,  passing  along  the  visceral  layer  of 
tlie  pericardium,  and  entering  tlio  cluster  of  glands  situated  near  the  base  of 
tlie  heart.  (The  endocardium,  especially  in  the  ventricles,  has  a  network 
of  fine  lympliatics,  tho  walls  of  which  consist  of  only  a  single  layer  of 
intimately-adhering  cells.  None  have  been  traced  upon  the  chordaa  tondinetE, 
•iind  very  few  upon  the  auriculo-ventricular  and  semilunar  valves.) 

The  nerves  of  the  heart,  furnished  by  the  cardiac  plexus,  come  from  tho 
pneumogastric  and  sympathetic.  The  tubes  are  small,  and  show  some  cells 
in  their  course.  In  addition  to  these,  tlie  heart  is  provided  with  a  particular 
ganglionic  system,  to  which  Eemak  has  called  attention.  It  is  believed  that 
there  exist  three  ganglia  in  different  points  of  the  cardiac  parietes,  and  that 
on  these  depend  the  movements  of  the  organ.  (According  to  Carpenter,  the 
nerves  of  the  heart  are  :  1,  Minute  ganglia  and  fibres  of  the  sympathetic, 
situated  in  the  walls  of  the  cavities,  and  especially  in  the  auriculo- 
ventricular  fm-row;  2,  Fibres  derived  from  the  cervical  portion  of  the 
sympathetic,  and  passing  to  the  cardiac  plexus,  between  the  aorta  and 
pulmonary  artery ;  3,  Oerebro-spinal  fibres  entering  the  inferior  cervical  or 
stellate  ganglion,  and  proceeding  to  the  same  plexus,  and  probably  derived 
from  a  centre  situated  in  the  brain  and  spinal  cord ;  and,  4,  Fibres  coursing 
in  the  vagus,  and  originating  in  a  centre  situated  in  the  medulla  oblongata. 
The  first  three  of  these  ganglia  and  fibres  probably  collectively  con- 
stitute the  excito-motor  system  of  the  heart,  the  fourth  is  an  inhibitory 
restraining,  or  regulo-motor  centre.)  ' 

D.  Serous  Membranes  of  the  Heart.— These  are  three  in  number  : 
two  internal,  or  endocardial,  one  of  which  occupies  the  right,  the  other  the 
left  cavity;  and  an  external,  a  dependency  of  the  fibro-serous  sac  which 
contains  the  heart. 

1.  Internal  serous  membranes,  or  endocardia.— These  two  membranes 
independent,  like  the  cavities  they  line,  are  spread  over  the  auricular  and 
ventricular  walls,  covering  the  tendinous  or  muscular  columns  attached  to 
these  walls,  and  are  prolonged  into  the  veins  and  arte- 
ries, to^  form  the  internal  tunic  of  these  vessels.  At 
the  auriculo-ventricular  and  arterial  openings,  they  con- 
stitute a  dupHcature  for  the  valves  situated  there, 
ihese  valves  are,  therefore,  due  to  the  projection  of  a 
circular  fold  of  the  endocardia,  between  the  two  layers 
of  which  a  thin  prolongation  of  the  fibrous  zones  from 
the  base  of  the  heart  is  insinuated.  In  the  am-iculo- 
ventricular  valves  there  is  also  found,  beneath  the 
internal  or  superior  layer,  muscular  fibres  furnished  by 
tne  auricles. 

The  endocardium  of  the  right  heart  has  a  red  tint 
which  IS  deepest  in  tho  ventricle.  In  the  left  heart! 
this  tmt  IS  sLghtly  yellow,  especially  in  the  walls  of 
the  aiu-icular  appendix,  which  may  be  attributed  to  the 
presence  of  a  thin  layer  of  yellow  elastic  tissue  that 
covers  the  adherent  face  of  the  membrane 

.  (TJie  endocardium  consists  of  thi-ee  layers :  1,  A 
thm  bed  of  white  fibrous  tissue,  connecting  it  to  the 
muscnlnr  structure ;  _  2,  A  middle  layer,  cLposed  of 
elashc  tissue  which  is  very  abundant  in  the  iuricles  ; 
and  o.  An  epithelium,  consisting  of  a  single  or  double 
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KPITIIELIUM  OP  TIIH 
ENDOCARDIUM. 

1,  Nucleated  cells  as- 
suming t,ho  fusiforni 
figure ;  2,  Polygonal 
nucleated  cells. 


lo„r>,.  1  ,    ■  '  ^""""^"'"B      "  single  or  double 

layer  of  somewhat  elongated,  polygonal,  pavement  nucleated  cells.) 


THE  GinCULATOBY  APTAJiATUS. 
2.  EMcrnal  serous  ,nc,ul>rau..-This  is  tlu>  viBCcral  lining  membrane  of 
tlie  pericarcTimn,  the  description  of  whicli  follows. 

5.  The  Pericardium.    (Fig.  234,  c.) 

•   „i  ;„  tl,f>  sppimd  nosition,  and  remove  the  Blernal  ribs  by 
Preparah-on.-Place  the  animal  ^^^ei^^^^      articulations.    ThiB  pro- 

so,LZs  Ihe  cartilages  and   uxa^^^^^^^^^^^  ,  ^ 

ceduro  V-H'm.t.  the  Btu^y  of  t  ;^^^^^^^^  tl>e  reciprocal  arrangement  of  Iu-h- 

sternal  iii'sertiou  of  the  pericardium. 

movements  by  its  polished  sm-face^  ,  ^  ^^^.^^^ 

sei-ous  membrane,    ilio  exteumi  bui»     ,       '  ,  „         side,  and  clon- 
fte  mediastinum.   I'^rf  ^ISaSed  t^L  W^^^^ 

s;?rnr^iS  " 

the  longus  coUi.  ^^rimrcJiMm  bas  been  well  compared  by 

The  serous  membrane  of  the  „   ,  •  represent  the 

Bichat  to  a  cotton  --^^'-'^l^'^'::"'^^^  that  membrane, 

parietal  layer  and  the  "^-^^^^^^^^iSSate  ^  to  the  internal  face 
The  parietal  layer  adheres  m  ^^^^  ^^/^  ™  form  the  visceral  portion, 
of  the  fibrous  tunic,  and  is  seen  to  t>e  leflecte  i,  to  i  ^^^^ 

lund  the  P— T  art^^^^^^^  The  ^a,.-  envelops 

their  origin  and  ^^"^I^f-^^^^IL  a  small  part  of  the  ven^  cava., 
in  common  the  two  ai^erial  ^i^^^s^ovei^  i-        ^^nai-y  veins, 

particularly  the      ™  J^^^ J^^^^^^  The  free  face  of  this 

ind  then  ^^^^^f  \ "i^f ^^^^^^^  layer;  the  adherent  face  is 

layer  is  in  contact  with  t^^^^^"^*  JJ^J^^^^^^ 

applied  to  the  tissue  of  t^.<;l^^^^;*;4f  ^^^^^  rest!  on  the  coronary  vessels, 
at  the  horizontal  ^f^T^^-t'l^rrn'sSy  accumulated  on  their  tmck. 
and  on  the  mass  of  adipose  tissue  c^^^^^^        pericardium  is  never  entirely 
In  the  living  animal,  the  cavity  oi  tne  J     ^       Ho^^ga  much  more 

receive  some  sympathetic  nerve-fibres  .^.^^^  elastic  fibres  adhering 

'    (The  pericardium  IS  composed  of  a  fine  n^^^^^^  surface,  and  covered  by  a 

forsSia"^  ^-'^'-''''l 

common  in  all  ammalfi. 
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described  a  thin  muscle,  nine  inches  long,  situated  between  the  pericardium 
and  the  diaphragm  of  the  Horse.) 

6.  Action  of  the  Heart. 

The  function  of  the  heart  is  to  maintain  the  circulation  of  the  blood  by 
the  rliythmical  contractions  of  its  two  j^ouches.  The  right  pouch  sends 
that  fluid  to  the  lungs,  whence  it  returns  to  the  left  pouch,  and  from 
this  It  IS  thi-own  into  all  parts  of  the  body,  and  is  brouglit  back  again  to  the 
right  heart.  These  contractions  take  place  simultaneously  in  the  two  cardiac 
compartments. 

_    In  taking  tbe  heart  at  the  moment  when  it  is  in  a  state  of  repose  •  that 
IS,  in  the  intervals  between  the  two  contractions,  we  find  that  its  two 
pouches  are  bemg  rapidly  fiUed  with  the  blood  brought  to  it  by  the  venous 
openings.    When  sufficiently  replete,  the  auricles  slightly  contract  and 
push  a  portion  of  the  fluid  they  contain  into  the  ventricles  :  these  contractine 
immediately  after,  to  propel  the  blood  into  the  arterial  ramifications.  This 
passage  of  the  blood  into  the  arteries  is  a  necessary  consequence  of  the 
contraction  of  the  ventricles,  as  at  the  moment  of  this  contraction  the 
aui-iculo-ventricular  valves  are  raised,  and  so  prevent  the  reflux  of  the 
blood  into  the  auricles.    This  fluid  is  then  fo/ced  to  enter  the  arterial 
oiifices,  whose  va  ves  are  separated  under  the  impulsive  effort  communicated 
to  the  column  of  blood.    When  the  heart  returns  to  a  state  of  repose  Sese 
valves  fall  down  preventing  the  return  of  the  blood  into  the  ventncular 
cavities;  while  the  mitral  and  tricuspid  valves  subside  against  the  wX  of 
these  cavities,  and  thus  again  allow  the  passage  of  blood  thi-oueh  the 
aimculo-ventncular  openings.  iniougn  tlie 

By  the  term  systole  is  designated  the  contraction  of  the  heart's  cavities 
and  by  cZmsioZ.,  the  repose  or  relaxation  of  its  tissue.  For  ell  reZ^2 
wh  ch  ]T:  '^'''  1'  The  general  diastole  of  throLn  W 

which  the  two  cardiac  cavities  are  filled  by  the  afiiux  of  venous'  blood^ 
>,  The  systole  of  the  auricles,  the  effect  of  which  is  the  reXinn       fi  ' 
ventricles  ;  3,  The  systole  of  the  ventricles,  propellLg  tL  bfood  Lto  t 
arterial  systems ;  after  which  comes  anothe^  pVod  of  |eneLlZstSe 

I.™e.T1AL  CHABA™  IX  THE  H.AKT  OP  OTHEK  THAN  SOUPED  AKIMAI S 

con?ai*^ha?l^l53d^  ifh^VtteeTonl-l'^H^  Tf  ^  regularly 

and  passes  behind  the  fleft)  ventricle  of  wl,ich  is  acfessory 

^^'^o^^ne^^T^^'Ske^^^^^^^^^  -/o-1     the  substance  of 

approximated  to  the  auricuIoVentricular  zSes  the  ot  Pomt  where  the  arterinl  ring  is 
not  constantly  present.    The  fi  '^rr  trLn^ill^    in    i  '  i»  tl^e  left,  is  perhlps 

base  duTcted  upwards    The  Ho-l.f     ^'^PS^'^'' . ^  shape,  curved  to  the  right  and  its 
the  left  is  covere7by  ti,e  walls  onhe  ao^ta  ft  T'"''        -^^■^'^^o-yentri.nlav  ope  fng 
length    (The  Ox's  heart  rvei^ges  fiorabou  3  '  to  rCTf  •  r!f  an  in.hfn 

7oz.    It  in  more  elongated  and  pointed  i?  l,Lw  *  to 

large  bone  in  the  Ox's  heart  is  elonantPfl  fv;^!  .  than  lu  the  Horse  or  Pig.  The 

curved  to  the  left;  its  su£e  L  ro^ncd  rd  U  Te.^.J^^^^^^  flattened  laterally  ind 
The  left,  or  small  bone,  is  usuallv  Q  MpZc^'al  l  i  sometimes  about  2  inches 

is  directed  forwards,  anotherbackward  a^^^  -'I-'  -"f  ^^-iangular,  one  of  its  points 

quarters  of  an  inch  when  ftdly  cSopkl  Bet  H^'l  M^^T^^ '  ^'""Sth  is  about  f h  e2 
found  i„  the  heart  of  the  SheJp  PitcaLl  D  S  £  T^"  cross-shaped  bone  is 
Remak  found  in  the  pericardium  of  tCo;  at   bf  hnfi '  """^  f^'^^^'^^^  i°  Horse 
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on  the  uppei;  then  tc.^  The  per.c.rd.u.n 

COMPABISON  OF  TH.  HKAKT  OF  MAK  ^VITH  THAT  OP  AKIMAL8. 

,      ,  ■   -urfn  that  of  the  Carnivora;  the  ventricular  niaES  IS 
The  human  heart  is  ovoid,  and  similar  to  that  ot  the  oa^  ^^^^^  .^^ 

c_i:„„,io    QTi/1    Ruminants.  1 


Fis.  2( 


not  acute  at  its  ap^x.  as  in 
Solipeds   and   Eurainants.  Its 
direction  is  modified  in  consf^- 
nuence  of  the  antero-posten-r 
flattening  of  the  chest.  It 
sitnated  across  Ihe  median  plan, 
of  the  thorax ;  its  right  face  m 
animals  has  become  the  antfirw.! 
face  in  Man,  and  is  apphed  to  tin 
sternum;  the  anterior  border  i, 
in  1dm  the  right  border,  and  tlu 
posterior  the  left  border. 

The  organ  is  suspended  ob- 
liqnely  downwards,  forwards,  aiM 
t ,  the  left;  consequently,  the  ri^  it 
auricle  is  to  the  r'gW  . ^f  the 
sternum,  between  the  third  and 
fourth  ribs,  and  the  poif 
level  with  the  sixth  left  int.  r- 
cr.stal  space.    The  auricular  up- 
pendages,  paiticularly  the  iight. 
aie  more  rounded  and  bulging 
than  in  animals.    The  pulmonary 
veins,  four  in  number  opeti  on 
tLuWer  face  of  the  left  aunde 
There  are  no  essential  ditl.  r- 
ences  to  be  noted  in  its  interna 
conformation.    We  may  indicate 


HUMAN  WNGS  AND  "^^f" '/''^'''^ JJ!,tI;,icle ;  conformation,    ne         -  ■ 


Ligament  of  ductus         -X-terkl  innominata ;  13,  this  is  the  i»»an 

16,  Left  subclavi^.u  ye-  -^^^;^ Jehus';  20,  20, 
18,  Right  bronchus     19    Le  t  ^^^^ 

lie  23!\uL  or  lobe  ;  24,  Superior  lobe 
;f  left  lung;  25,  Inferior  lobe. 


'  Thefibious  rings  and  muscular 
fasciculi  ai-e  disposed  as  m  tlu 

^°  The  pericardixm  is  a  conical 
sac;  but  instead  of  its  base  b. in. 
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SECOND  SECTION. 
The  Arteries. 


CHAPTEE  I. 

GENERAL  CONSIDERATIONS. 
The  name  of  a^-teries  is  given  to  the  centrifugal  vessels,  which  carrv 
the  blood  from  the  heart  to  the  various  organs.    These  vessels  proceed  froiJi 
the  heart  by  two  trunks,  which  are  perfectly  independent  in  the  adult 
animal;  they  originate,  one  in  the  right  ventricle,  the  other  in  the  left 

IJie  hrst  of  these  trunks,  destined  to  carry  the  dark  blood,  is  the  vul- 
mmary  artery     The  second  conveys  the  red  blood,  and  is  named  the  aorta 
Ihere  exist,  therefore,  two  groups  of  arteries;  the  pulmonary  system,  and 
the  aortic  system.  > 

_^  General  FoEM.-Single  at  their  origin,  the  two  arterial  systems  soon 
dmde  into  less  volmnmous  trunks,  which  again  subdivide  into  successively 
decreasing  canals,  until  at  last  their  diameter  becomes  reduced  to  an  extreme 
degi-ee  of  tenuity  In  a  word,  the  arterial  trunks  present  the  ramous  dS 
position  of  dicotyledonous  plants.  The  total  voluml  of  the  secondary  trunks 
exceeds  that  of  the  primary  trunk,  and  the  same  relation  exists  between^ 
respective  dimensions  of  the  branches  and  their  ramifications,  to  the  ultTmate 
divisions  of  the  artery.  In  tracing  all  the  ramifications  of  one     tee  svZ  s 

0  a  smgle  canal,  it  will  then  be  found  that  this  canal  is  incessaX  leas- 
ing from  Its  origin  to  its  termination,  and  that  it  represents  a  hollow  eo«e 
whose  apex  corresponds  to  the  heart.  "oiiow  cone 

_  FoKM  OF  THE  Aeteries.— Each  arterial  tube  affects  a  reeularlv  r^vlm 
drical  form,  whatever  its  volume  mav  b^     Wl..«  !i     '\  ^^g^^^^X  cyJm- 

^^^^^ 

angle  of  separation  is  more  or  less  aeule-ftis  is™  „s"*frM™X  «  " 

from  it  at  an  rbtnse  aS      , .f  ^  secondary  one  which  springs 

because  of  the  ctngTfn  C  t^^^^^^^         ^  -  i-Petifs, 

rapidity  of  the  curlnt^s  rnrT^-fi  f .  contrary,  the 

veLls'whi^h  s:parS  Lm  the  r  tlk^H  ^^^-^^^^  ^'^^^'^^ 
Towards  the  point  of  senaratSnTp  Jf=  ?  a  very  acute  angle, 

vessel,  a  kind  of  sn  ir' vSotiiX^^^  ^'^^f  ^^f  d,  in  the  interior  ofihe 

the  current  of  bloU  aidTiiSh^Tt^^^^^  clividing 
m  Its  disposition  the  pier  of  a  bridfre  i  "  i  .1  ^      ^^"^  resembles 

to  pass  on  each  side.^  (When  a  short  tni^i^^^^^  waters  are  divided 

branches,  proceeding  in\li£nt  reofZ  •  ''^^V'Ptly  into  several 
peculiar  Wo  in  L  divisS  ^S^r^l"  ^  Si  ^uTZ 

2  h  2 
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mado  amply  conspicuous  in  the  following  descripho,.  .b  tbou-  b.faxcahon  ox 
dicliotomous  arrangement,  whicli  prevails  ^y-)  „^,e,,ary  to  consider 

CouRSK-In  the  com;se  W^^^f.^^^^'l^J^^^^^^^^ 
the  situation  occupied  by  the  vessel  its  dnccUon  ,™eSwing  vessels, 
which  establisb  communication  ,^,7,^^^^^^  the  superficial 

S«on.-The  arteries  '^"'^"^'^f    iofHoT^^  way  to  be 

parts:  to  become  lodged  in  the      P-^*:?  ^^^^^^^^ 

removed  from  the  hurtful  ^^^^^^  and  which  ceases  to 

parked  as  the  arteries  are         -^^^^^^  Tli;se  vessels,  therefore, 

be  manifested  m  the  less  i.^^P""^"  ,  ^eep  interstices  on  the 

occupy  either  the  great  cavities  of  the  t^'^^^'^^^^^  J  articulation,  it  is  ■ 

internal  face  of  the  ^-^y^'^iy^^ZcuS  ^But  i^^the  limbs,  for  instance,  ■ 
always  on  the  side  at  which  flexion  occur^^^  ^Sections  and  it  then  happens  ^ 
the  joints  are  flexed  alternately  m  «PP««^  ^^X^^^  (or  spiral)  disjosi- 

that  the  arteries  in  these  i;egions  ^^f/^^f^^'S  ^^^^^ 

i=l  SSauS^eo  LoSl'C:^^"  to  .e  placed  .  „t 
the  elbow  joint.  ,  _„4-^rr,«=  rpptilinear.  and  at  other  times 

™cSl"res  -sole.  Ws  sHn,  -~  -  the  .ost 

a.  In  nearly  every  part  ot  tne  '    -.^  these  vessels,  when 

"TThSes  are  usually  — J^/ritrc£|oS  t 

c.  Lodged  for  the  most  part  in  f «       ''f^"^^^^^  important  to  know  in  a 
contract  relations  with  these  Ifes  l^f  p»  Vl  with  important 

shea^^?ri^pf/r^» 

tbo  nerves  which  ^^^^^^^f^^  J^'^l^^^^^^^^^  Vhen  they  pass  through 
approximation  of  ^PXcb    omSe   liappens^  they  are  covered 

the  substance  of  a  muscle,  ^j'^^f  ^j^em  from  compression  during 

by  an  arcb  or  ^brous  ring  ^^^jf  ^P^^^^^^eceiving  on  its  convexity  the 
muscular  contraction:   the  aicli  01  11  g  o 
•      insertion  of  fibres  from  the  muscle  ^^^^^t  eont^c 

.i/thS:tTi=^^^^^^ 

^3^12.  ^At  =1  'Tn  kno/lcdgo  o,  the  connect.. 
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of  the  arteries  with  the  boues  is  important  to  tlie  surgeon ;  as  it  enables  him 
temporarily,  to  interrupt  the  circulation  in  these  vessels  by  exercising  external 
pressure  on  the  points  of  their  course  which  correspond  to  the  several  bones 
and  thus  diminish  their  calibre  by  flattening  them.  ' 

e  By  yii-tue  of  their  deep  situation,  the  arteries  are,  in  general,  distant 
Jrom  the  skm ;  there  are,  nevertheless,  some  which  course  immediately  beneath 
the  inner  face  of  that  membrane;  these  are  only  found  about  the  head  and 
m  the  extremities. 

/•  Lastly,  all  the  arteries  are  enveloped  by  a  layer  of  connective  tissue 
which  forms  around  them  a  kind  of  sheath,  generally  difficult  to  tear  with 
the  fingers  alone,  and  which  isolates  from  the  neighbouring  parts,  but  chiefly 
the  veins.  This  connective  tissue,  more  or  less  abundant  iccoi^ing  to  the 
regions  IS  always  loose  enough  to  allow  the  arteries  to  roll  and  be  displaced 
with  the  gi-eatest  facility,  and  thus  to  glide  away  from  incisive  bodies 
accidentally  introduced  into  the  tissues  ^"^^ifive  oodies 

t.J;„^""r°'^      '^'"S"^"  fomed  V  two  vessels  ioinins  at  tlieir 

"o^tLt^  '■■  °"         '» » 

^""""T^*  hj  ardm  01-  iy  immihiion:  due  lo  the  iimction  of  two 

.h.LjrreriteXo7=^^^^^ 

the  ttSt^pSllTerior   "  "  »' 

A  knowledge  of  the  auastoMoses  of  vessels  is  of  the  l.!„l,„  i  , 
Mteresl;  a,  these  commumoations  permit  1?  urlol  in  J^fc  ^"""'"f' 

collate,^  vessels  wLt  a 'r.'*;'^:l  "S^alS  d'^ir?  t 
excentric  pressure  to  which  their  woll«  i^  v.  T^tT^^*^  t^e 

moses,  if  they  oifer  this  imlnse  advanta^^^^^  •  '^''^ 

we  aUude  to  the  difficultiTexperSnc^^^^^^^  inconveniences  : 

of  certain  organs,  owiiig  o X  reh^fons  Tit""^  ^-^l^of  ^age  in  wounds 
communicating  collaterals  ^^^'^^t^oj^s  of  the  principal  vessel  with  its 

arterial  trunks,  after  finishinTa  sit  ™  collateral  The 
nearly  always  two,  which  Ts  new  aSprf.T  '  ^^^^  branches- 
take  the  naie  of  terninahZ^Z  "^^^^^^  P"--^  --«el  and 
extremity  of  that  vessel  '^''"y  '^'^g^^  at  the  terminal 

I  mcrease  in  numbef  as  the  arteLs  beeox^e  T*'^^  ^^T^  "^"^^^^'^^  ^^-^^ches 
■  being  particularly  abundant  rri  tr^tic^^^^^^^^^^  ramifications 
:  are  prominent  on  the  siuface  of  the  boc  t  t^^^^^^^^ 

I  intended  to  maintain  a  moderate  temperature  in  tL   "^^^^^^^^  i« 
istructure  or  situation,  are  exposed  t?suddrchms 

The  distinction  between  the  terminal  aTdtSteral  branches  of  arteries 
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,  1  T  fnv  fvcm  havinc  an  absolute  value ;  it 
is  Bot  always  easy  to  establish,  and  is  fax  ^^^^.^^^ly  facilitates  description, 
possesses,  nevertbeless,  some  ^^VO^^^^^J;^  /^^^tance  of  the  tissues 

^    TBUMiNATioK.-The  arteries  temm^^^^^^  ^^.^       tly  anastomose 

ttl^tst  ="  ^^^^^ 

Fig.  266. 


Fig.  267. 


„     Y.i.si  »,  6,    A.t.™.,  th.  cpiltaLs  being  b.tw.». 
„.e  ...  close.    T^ese  — T^^^S,'^^"'^^^^^^^^^^ 

^^^^ "°  sr.'^'S 

arteries  and  veins  „  termination  is 

Tr.  the  erectile  tissues,  the  moae  oi  "'^^n.  .i„ 

into  the  cells  placed  at  the  on  aescribing  the 

filled  with  air  during  Me.  XN  as  ^  ^.     j  ji^tory 

,  perfect  — ;r  |': 

system,    me  gapiug  „  ,  .  ^.j^Hg. 

-'■qt-  f  S  t  with  the  c— u..  o,  the  left  heart 


EPITHELIAL  CELLS  OF 
BLOOD-VESSELS. 

fi,  6,  From  a  vein ;  c, 
From  an  artery. 
Magnified  350  dia- 
meters. 
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Fi?.  268. 


Fiar.  270. 


FENESTRATED  MEJI13RANE 
FROM  THE  CAROTID 
ARTERY  OF  THE  HORSE. 

Magnified  350  diame- 
ters. 


Fis.  269. 


on  tlie  ono  part,  and  on  the  other  with  the  capillaries  and  veins.  For  a 
long  time  it  lias  been  assimilated  to  a  serous  membrane,  but  it  has  not 
absolutely  the  same  texture.  It  is  composed  of  a  simple  epithelial  layer 
which  is  in  contact  with  the  blood,  and  is  formed  by  fusiform  cells  that 
slightly  bulge  in  the  situation  of  their  nucleus. 
These  cells  sometimes  become  detached,  and  are 
carried  about  in  the  nutritive  fluid,  in  which,  after  a 
certain  period,  they  resemble 
more  or  less  mis-shapen  blood- 
globules.  The  epithelium  lies 
upon  a  layer  of  amorphous 
elastic  tissue,  perforated  by 
openings,  and  named  the  fene- 
strated membrane;  on  its  ex- 
ternal face  are  proper  elastic 
fibres  passing  in  a  longitudinal 
direction. 

The  middle  tunic  is  remark- 
able for  its  thickness,  its  elas- 
ticity, and  the  yellow  colour  it 
offers  in  the  principal  vessels. 
It  is  composed  of  a  mixture  of  elastic  fibres,  as  well  as 
smooth  muscular  fibres,  the  first  constituting  a  kind  of 
network,  in  the  meshes  of  which  the  contractile  fibres 
are  disposed  in  a  circular  manner  around  the  vessels. 

The  proportion  of  these  two 
elements  varies  with  the  size 
and  situation  of  the  artery. 
In  the  large  trunks,  such  as 
the  aorta,  the  elastic  is  more 
abundant  than  the  contractile ; 
in  the  middle-sized  vessels 
they  are  about  equal ;  but  in 
the  small  arteries,  in  which 
the  contractile  force  of  the 
heart  is  lost  because  of  their 
distance  from  it,  the  muscular 
fibres  almost  exclusively  com- 
pose the  middle  tunic. 

The  external  tunic  is  only 
a  layer  of  connective  tissue, 
with  some  longitudinal  reticu- 
THrtfnL/'''"''''''        lated  elastic  fibres  in  its  deeper 

THE  HORSE,  THE  FIRRPS  i.        mi  -i      ,■<  •  .   ■'■  . 

»KINa    PIERCED    WITH    P''''*-    ,  .^^^^^^    ^^^^  t^^^^^ 

ciRcoLAR     OPENINGS.  ^^^^  iDiTi,  jet  it  is  stroug  ;  as 

Magnified  350  diame-  a  ligature  tied  tightly  around  an  artery  will  rupture 
the  other  tunics,  but  not  this. 
. ,  ^  .    ,  ,  The  structui-e  of  the  camllaries  is  not  the  samo 

as  that  just  described,  but  is  modified  in  proportion  as  they  aJe  fine  In 
the  smalles  capillaries,  the  walls  are  formed  by  a  thin  amorphous  mem- 
brane, in  which  (oblong)  nuclei  are  somewhat  /egularly  disseminald  Tn 
medium-81/ea  vessels,  another  layer  containing  transverse  nuclei  is  observed  • 
and  in  the  largest  capillaries— those  immediately  succeedin^r  the  small 


:!fETVVORK  OF  COARSE 
ELASTIC  TISSUE  FROM 
MIDDLE  COAT  OF  PUL- 


TRANSITION  OF  A  MINUTE 
ARTERY  OP  THE  BRAIN 
INTO  CAPILLARY  VES- 
SELS. 

I,  Minute  artery;  2,  Tran- 
sitional   capillar)' ;  3, 
Coarse    caiiillary  with 
thick  coat,  represented 
by   a   double  contour' 
line;  4,  Fine  capillary, 
with    single  contour. 
The   nuclei    are  seen 
widely  scattered    in  4 
and  3  ;  more  closely  con- 
gregated in  2  ;  and  still 
more  so  in  1,  where  they 
form  an  epithelium. — a. 
Transverse  elongated 
nuclei  of  muscular  cells, 
the  incipient  muscular 
coat  of  the  artery. 
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arteries,  these  two  nucleated  layers  arc  enveloped  by  a  thin  tannic  of  con- 
nective  tissue.  ^  „i1c      tlin  verv  finest  capillaries  arc 

(Some  authorities  state  *  f  .^^^^^^^^^^f^llt  a^  Y  ba™^ 
nxeily  coxnposed     closely-adhex.ng  elK 

which  only  becomes  ^PPJi^f^^^jJ^^      I  .ovfded  with  vessels  termed  vam 
Vessels  and  ^'^'^f-J'-^J'^^^^^        arteries  themselves,  or  by  nexgh- 

KSJy^f  rnSbS:  «sVxus  does  not  extend  beyond 

^unMS  ^^f^  completely  envelops  them, 
and  which  has  been  named  the  the  vessels  and  penetrate 

The  nerves,  designated  vasa  l''''tTZ^Xte.iM.    These  vaso- 
the  muscular  tunic,  for  T^^^'^  '^^J  and  form,  at  the 

motor  filaments  join  the  branches  which  arise 

points  where  they  meet  each  other,  S^XSTs  mJmown. 
L  fibres  of  Remak,    ^--^^^^^^.f  ^^^^"^^  '''^ 

Anomalies  in  the  ^^^^^^--^V.vSon  should  be  guarded  against, 
often  present  anomaUes  which  ^^fX^gXii  PoTnt  of  origin,  and  theii- 
These  usually  belong  t«/^^;.^,^^^^lVs^or"  of  view,  however 

volume.    In  a  purely  ^^^^to^^^^^^f^  ^s  it  little  whether  the  blood 

iection;  2,  Dissection     .  ^    ^^tained  in  injecting^  these  vrtisw 

Injection  of  the  artenes.—The  objeoc  ^  j^-  cause  them  to  f  ssume  me 

introduce  into  their  interior  a  solidifiable  they  are  fiUed  with  blood 

volume  and  conformation  they  P[^^«-\f ^hS^^^^^  general  hyf'^lS 

TaUow,  coloured  by  lamp-black  is  ttie  mob^^^^^^^^^     ^  ^^^^^^^ 
vial    Sometimes  a  solution  of  gelatine,  with  t  o  aam  copper  orl 

if Parl°Ts  used  ;  but  this  l^f^Z^ZStmo^^  extremity,  are  the  only  instru-| 
the  sigmoid  valves  bemg  lorced,  a  coiK  may 
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loft  voiitricle,  and  firmly  tied  there  by  a  strong  ligature  ;  the  cork  should  have  a  trans- 
verse notch  for  the  reception  of  the  lifjiitiiro. 

Insteiid  of  injecting  by  the  carotid,  a  long  curved  canula  may  be  fixed  to  the  aorta 
itself,  after  making  an  opening  in  the  left  side  of  the  chest,  on  a  level  with  the  heart 
by  the  ablation  of  two  segments  of  the  ribs,  and  incising  the  pericardium  and  left 
auricle  to  introduce  it.  This  mode  allows  the  tallow  to  be  injected  at  a  very  high 
temperature,  and  gives  tlie  best  results,  lor  it  can  then  penetrate  to  the  capillaries,  if  we 
only  know  how  to  manage  it ;  in  certain  organs  the  injected  matter  may  even  be  made 
to  return  by  the  veins. 

But  no  matter  what  procedure  may  be  adopted,  there  are  several  parts  into  which 
the  tallow  can  never  be  made  to  enter  by  a  general  injection  ;  these  are  the  four  extre- 
mities. So  that  a  special  operation  must  be  resorted  to,  in  order  to  fill  their  vessels 
After  separating  them  from  the  trunk,  by  sawing  them  through  above  the  knees  and 
hocks,  they  should  be  allowed  to  steep  for  two  hours  in  water,  constantly  kept  up  to  a 
temperature  of  140°  to  160°  Fahr.  at  most ;  it  is  then  easy  to  inject  them,  either  by  the 
posterior  radinl  artery,  or  the  anterior  tibia!,  after  tying  those  branches  which  mav  be 
open  at  the  cut  extremity  of  the  limbs. 

If  it  is  desired  to  make  partial  injections  in  other  parts  of  the  body,  it  will  be  better 
not  to  separate  them  from  the  trimk;  but  only  to  tie  those  vessels  which  anastomose 
between  the  arteries  to  be  filled  and  those  which  are  not.  For  example,  to  iniect  the 
arteries  of  the  head,  it  suffices  to  push  the  mixture  into  one  of  the  common  carotids, 
after  ligaturing  the  other  in  the  middle  of  the  neck,  and  both  vertebrals  in  the  space 
between  the  two  portions  of  the  scalenus  muscle. 

''^^IP^''.  ^®  fluidity,  and  a  higher  degree  of  penetration,  by  mixing 

-mth  It  a  little  spa-its  of  tm-pentme  ;  or  more  consistence,  in  adding  to  it  a  small  proporliou 

or  0669  \\  QiSt 

The  two  following  mixtures  are  borrowed  from  Cruveilhier's  Anatomy  :— 

 9  parts 

Turpentine  1 

Ivory  Black,  mixed  with  spirits  of  turpentine  '.  2 

For  preservative  injections : — 

Beeswax  


Tallow  _     ^  3 


1  part 


Yermilion,  indigo,  or  Prussian  blue,  previously 

mixed  in  spirits  of  tm-pentine  A  suificient  quantity. 

Of  com'se  it  is  well  understood  that  these  instructions  are  only  intended  for  tbp 
dissectmg-room  injections  necessary  for  the  study  of  descriptive  anatomy.    To  iuiect  the 

ff'      ''.r^'f,!'*'  *°  substances  and  other  procedures 

Suffice  It  to  say  that  these  injections  are  made  with  cold  fluids,  such  as  varnish  almhnf 
or  spu-its  of  turpentine,  holding  iu  suspension  extremely  fine  coloS  matto  IS 
dissolved  and  coloured  by  a  substance  also  in  solution  etc    or  better  .Vfirin 
Tubbed  up  in  oil,  and  mixed  with  spirits  of  turpentine      '       '  ' 
of  aSerief  "  -'---^^-6  are  no  general  rules  to  be  given  for  the  dissection 


CHAPTER  II. 

PULMONARY  ARTERY  (Fig.  258,  e) 
£Z""'risi?rtti^'lnjS^^ 

anterior  vena  cava.  aLrtyJgthe'pffiol"^^^^^^^^^  "^"^^^  ^^^-^ 

The  pulmonary  artery  springs  from  the  infundibulnm  nf  tb.  ,  •  i  ^ 

divides  into  two  secondary 'arteries,  Ine  fox  each  h  f  %f^'^^f«.it 
enter  the  pulmonary  tissue  ^ith  the  bronchi  LnxcluSly  ramS  iuT' 

The  pulmonary  artery  accompanies  the  trunk  of  thl  nnJ! 
side,  and  is  enveloped  with  it  in  a  serous  sheX  d^ endenc^^^^^^^^ 
layer  of  the  pencardium.    At  its  origin,  it  is  flanlil  boSand  boS 
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the  dark  blood  irricd  to  the  right  heart  by  the  veins  of  the  gcueial 


circulation. 


CHAPTER  III. 
THE  AORTA. 


+  1  .  «  c^PTiPral  survey  of  the  aortic  trunk,  we  will  find  that  it  aiibes 
If  we  take  a  general  «^  ,  i^e^eath  the  dorso-lumbar 

from  the  base  of  the  left  ventricle,  ascenub  ^  enti-ance  to  the 

column,  cux-ving  backwards  and  do™  d  >  --^^  ^^^^  ,,,,, 
pelvis,  where  it  terminates  by  foui  ^rancnes  ,  ^^^^ 

2  to  4  inches  from  its  o"g"^' ^  f     J'^^/XcW^  a  particular 

two  nlw  arteries,  the  -g^*  ^^^J^g  vessS  destS  for  the  head. 
^-iiS'^^^'^^^^^^  aorta  seven  principal 

^^^'rThe  aortic  trunlc  or  couuon  ^^^^^ 
belonging  to       ^^^^^.J^^^^^  to  tleheS iJ^S" 

posterior  aorta.    It  only  l^^.'^^^^^^f^X  Pontimiation  of  the  common  aorta, 

ViVSitandf  r,  b-oies  of  this  hi^cBoa 

coJ^o^'Torrs'^cMs;— ^^^^^^^ 

tion  of  the  preceding  artery,  and  are  continued  Dy  m 

into  the  foi-e-limbs.  .vteries  of  the  head :  these  emanate  bv  a 

7  The  carotid  arteries,  oi  aiteiies  ox 
common  trmik  from  the  right  brachial  bifurcation. 

Aktiole  I.-AORTIC  Trunk  ob  Common  Aorta. 

The  point  of  departure  for  all  -0^ 
trunk  pi-oceeds  from  the      *  ^X^^^^^^^,  orifice  of  that 

festooned  fib-s  -n^^^^^^^^^^  ,,,,,ards,  bif^ting,  after  a 

cavity.    It  passes  "P^''^^.  and  posferior  aor/as.  _ 

the  aorta  (aims  aortici,  sinus  Valsalvm). 
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Incluclcd,  on  tlie  right  side,  in  the  crescent  formed  by  the  auricnlar 
mass ;  in  relation,  on  the  left  side,  with  the  pulmonary  artery,  which 
is  joined  to  it  by  means  of  cellulo-adipose  tissue  traversed  by  the 
cardiac  nerves,  the  common  aorta  forms,  with  the  latter  artery,  a 
fasciculus  enveloped  by  the  visceral  layer  of  the  pericardium,  which  is 
reflected  as  a  sheath  around  these  two  vessels. 

Two  collateral  arteries  are  given  off  dii-ectly  from  the  aortic  trunk :  these 
are  the  cardiac  or  coronary  arteries. 

Cardiac  or  Coronary  Arteries.  (Figs.  258,  259.) 

There  are  two  cardiac  arteries,  a  right  and  left,  exclusively  destined  for 
the  tissue  of  the  heart. 

Eight  Cardiac  Arteey  (Figs.  258,  269,  l).— This  originates  from 
the  front  and  to  the  right  of  the  aorta,  at  the  free  margin  of  the  sigmoid 
valves,  and  proceeds  perpendicularly,  or  at  a  right  angle,  from  the  trunk, 
passing  forwards  to  the  right  of  the  pulmonary  artery,  beneath  the  anterior 
am-icle  ;  then  to  the  right  and  backwards,  to  reach  the  auriculo-ventricular 
groove,  which  it  follows  till  near  the  origin  of  the  right  ventricular  furrow. 
Here  it  divides  into  two  branches :  one  vertical,  descending  in  this  fui-row 
to  the  apex  of  the  heart,  which  it  bends  round  to  the  front,  and  anastomoses 
with  an  analogous  branch  of  the  left  coronary  artery  ;  the  other  is  horizontal, 
is  smaller  than  the  iii'st,  and  follows  the  primitive  coui'se  of  the  artery 
in  the  auriculo-ventricular  groove,  also  inosculating  with  the  artery  of  the 
left  side. 

Left  Cardiac  Artery  (Kg.  258,  2).— This  arises  opposite  the  pre- 
ceding, at  the  same  angle  of  incidence,  passes  behind  the  pulmonary  artery, 
and  divides,  under  the  left  or  posterior  auricle,  into  two  branches  similar 
in  every  respect  to  those  of  the  right  artery.  The  vertical  branch  descends 
in  the  left  perpendicular  furrow ;  the  horizontal  is  lodged  in  the  coronary 
groove ;  and  both  anastomose  with  the  analogous  branches  of  the  opposite 
vessel. 

From  this  arrangement,  it  results  that  the  heart  is  surrounded  by  two 
arterial  circles  :  a  vertical,  or  ventricular,  which  has  been  compared  to  a 
meridian;  and  a  horizontal,  or  auriculo-ventricular,  analogous  to  an 
equatorial  circle. 

In  their  com-se,  which  is  more  or  less  tortuous,  the  coronary  arteries 
throw  out  a  considerable  number  of  ramuscules,  which  enter  the  muscular 
tissue  of  the  heart.  The  vertical  circle  gives  off  branches  which  are 
entirely  ventricular ;  while  from  the  horizontal  circle  come  the  superior  or 
auricular,  and  inferior  or  ventricular  branches.  Among  the  latter  there  is 
one  which,  rising  from  the  right  artery  where  it  bends  at  an  angle  beneath 
the  auricle,  enters  the  substance  of  the  right  ventricle  by  passin<^  round 
the  pulmonary  mfundibulum ;  its  ramifications  anastomose  with  those  of  a 
similar  branch  from  the  left  artery,  and  in  this  way  establish  another  com- 
munication between  the  two  vessels. 

Article  II. — Posterior  Aorta. 
Oowse.— This  artery  is  a  continuation  of  the  aortic  trunk,  which  it 
nearly  equals  m  volume,  and  from  which  it  passes  upwards  and  backwards 
describing  a  curve  whose  convexity  is  antero-superior,  and  which  is  known 
as  the  arch  of  the  aorta.  It  thus  reaches  the  left  side  of  the  inferior  face  of 
tho  spine,  about  the  seventh  dorsal  vertebra,  behind  the  posterior  extremity 
of  the  longus  coUi  muscle,  and  is  then  carried  directly  backwards,  following 
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tixe  vertebral  bodies,  though  a  little  to  the  loft  at  first ;  '^^^^^^^^j^'^^'^^ 
to  the  ri£rht  however,  and  reaches  the  median  plane  at  tl^e  pilUiB  ot  tUc 
to  tJio  iignt,  through  the  opening  circumscribed  by  these 

^"''t^ZT^T^t^^^^-^''  «taay  of  it.  coBncctionB.  the  poBterio,  a»U 

trltn  two  Eeotions  :  one  tltmacic,  the  otier  aUmmml. 
"^\t      ov  gt  TX  Z  «  -o,«.a  to  tbe  >dgl,t  by  the 

wt.  aud  ceiphLus  ;  on  the  opposite  side,  it  responds  to  the  puhnonary 

f'"T:t":irL  b^L  of  ft  "we^^^^^^  ->.tebr»,  and  is 

m  eontao    "''l" .  ™  ven»  azygos  and  the  thoiaeie  duet; 

r??j^:r,°3ntfffl^^ 

the  coinmon  inferior  vertebral  ^^^^/^^Hrver  co^^^^^^^^  the  posterior 
the  peritoneum  On'  tfe  5^"'^  ac'cljald      the  ^.osterior 

two-thirds  of  the  vessel.    .^^^  .         igft  of  the  median  plane, 

vena  cava,  which      ^^P^^!  ^^^§5*^^^^^^  Jrl  the  posterior"^  aorta 

Collateral  hranches.-H^^  TrTtwo  classes  •  some  are  desig- 

duringits  lo«g  ««--'rj/:r"Sr  Sd  to  t  pax'ietes  of  the  gr^t 
SllCrr^^^^^^^  .-i.  destined  for  the 

^^^ZShVjS  .  ,,ta 

t  S  Mercostal  arteries,  furnished  by  the  torae-  aorta^^^ 
2  The  diagliragmatic  arteries,  whose  origin  is  placed  on  the  limits 

'''''r^rul^'art:^^^  and  the  uiMle  sacral  artery,  springing  from  tiie 
abdominal  aorta. 

rSll^Cea,  emitted  by  the  thoracic  portion  of  the 

arteries,  spermatic  arm  us,  a." 

emerge  from  the  abdominal  portion.  _ 
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plieral  insortiou  of  tlie  diaphrngm.  It  is  recommciulcd  to  proparo,  frnin  before  to  beliiud 
the  various  visceral  branc  hes  of  the  vessel ;  first,  the  broiicho-cesophngeal  trunk,  then 
the  cccliao  trunk,  next,  the  great  mesenteric  artery  and  the  renal  arteries,  after  spre'adin"- 
out  the  intestinal  mass  as  in  figure  271 ;  and.  Listly,  the  small  mesenteric  and  testicular 
arteries,  alter  arranging  the  intestines  as  in  figure  272. 


PARIETAL  BRANCHES  OF  THE  POSTERIOR  AORTA. 

.1.  Intercostal  Arteries.    (Fig.  237.) 

The  intercostal  arteries,  placed,  as  their  name  indicates,  in  the  intervals 
of  the  ribs,  number  seventeen  pairs. 

Orirjin,  Course,  and  Distribution. —The  last  thii-teen  emanate  from  the 
thoracic  aorta  only;  the  first  comes  from  the  cervical  artery;  and  the  next 
three  are  furnished  by  a  special  branch  of  the  dorsal  artery. 

The  aortic  intercostals  escape  at  a  right  angle  from  the  superior  plane 
ot  the  trunk,  on  a  level  with  the  bodies  of  the  dorsal  vertebra  and  at 
regular  intervals.  Their  origin  is  nearer  that  of  the  arteries  on  the 
opposite  side  as  they  are  more  anterior,  the  first  two  or  three  arising  in  pairs 
from  a  common  trunk. 

These  aortic  intercostals  ascend  to  the  vertebral  bodies,  beneath  the 
pleui-a,  in  crossmg  the  direction  of  the  sympathetic  nervous  chain  and  Cthe 
arteries  of  the  right  side  only),  in  addition,  that  of  the  vena  azygos  and 
the  thoracic  duct  to  the  superior  extremity  of  the  intercostal  spaces,  where 
those  of  both  sides  divide  into  two  branches :  the  one  inferior,  or  proper 
intercostal;  the  other  superior,  or  dorso-spinal. 

The  inferior  and  superior  branches  of  the  first  four  intercostal  arteries 
emanate  solely  from  the  trunk  which  furnishes  them,  and  which  is  the 
superior  cervical  artery  for  the  first  intercostal,  and  the  subcostal  branch 
ot  the  dorsal  artery  for  the  succeeding  three 

Werior  or  intercostal  branch -This  branch,  the  most  considerable  of 
the  two,  placed  at  fii-st  beneath  the  pleura,  then  between  the  two  intercosta 
muscles  is  lodged,  along  with  a  sateUite  vein  and  nerve,  in  the  furrow  on 
the  posterior  face  of  the  rib,  and  descends  to  the  inferior  extremity  of  the 
intercostal  space,  where  it  terminates  in  the  following  manner  -  the  first 
twelve  or  thirteen  branches  anastomose  with  the  intercostal  i^mificatrons 
of  the  internal  thoracic  artery  and  its  asternal  branch;  the  others  are 
prolonged  into  the  abdominal  muscles,  where  their  divis  ons  commimicate 

2TotZL%T'''' '''''''''  ^^^^^^^^^^      -  - 

In  their  course,  these  intercostal  branches  give  arterioles  to  the  nlpnv^^ 
w^ch,  of  course,  are  absent  where  the  pectoral  wall  K  covered  by  the  tho^-acl* 

four  ...Uo,;       L:il^ZLZi: ^t^f^Tj ^t^^^^^^ 
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inlrcostals  and  the  Wchial  and  .Bop^^^^^^^^ 

very  considerablo.    It  is  much  Bmaller  ^^llen  it  only  gi 

pair  of  intorcostals,  wliicli  is  sometimes  tlio  case. 

2.  Lumbar  Arteries. 
•     •  ,  r,,iTr,hor  and  do  not  differ  in  their  general 
Those  are  five  or  six  m  the  same  n.ode  of 

arrangement  from  the,  intercostal  ai te^^ ics   they      ^^^^  distribution.  The 

origin,  the  same  ^'^'^'^Xr^^X  i^^^^^  than  the  inferior,  and  goes  to 

m.perior,ovltmlo-spinalhvauch,iBmucn  >^^^^  furnishes  a 

tlfe  muscles  and  if  ^g^the  ^^r/ori^an^  above  the  large  and 

branch  to  the  spinal  cord._  ^^(gs,  and  extending  to  the 

small  psoas  muscles  gmng  t^^™  oblique  abdominal  muscleB, 

muscular  portions  of  the  ^^^^^^^^^ J^V^XsTof  the  circumflex  iliac 
where  their  ramifications  anastomose  with  those 

aitery.  ,  second-last  lumbar  artery,  arises  from 

8  Diaflir<igmatic(orPhreme)Artenes. 

Tbe=e  are  two  or  tiree  J^t^SiX" 
passes  between  the  two  F"'™  2*iSartaa.ol ;  but  tie  rigW 

bt  ^Sl^^S^^^'-^^^  itso.eti.es  sen.U 
subpk"'«l  xamUBOules  to  tbe  ngbt  tag. 

4  MiMh  Sacral  (Sacra  Media.)  Arter,j.  . 

TM,  vessel  is  ofte.  tti"lttSs"f.r  ^ 
though  always  ert-emely,  slencler.  »  "J/j^X^^^  fte  two  internal  ba» 
the  forla,  in  the  re-entenng  angle  c^^^^^^  ^^^^^  t  „ 

:^atiri"^f£{^^ 

the  aortic  tree  beneath  the  .cral 

portion  of  the  vertebral  column. 

VISOEBAL  BBANOHES  OE  THE  POSTEKIOB  AORTA. 

1.  Bronclio-oesoplageal  Trunk. 

Bestined  for  the  lung,  ^^^^"^  ^^^^^^ 
oesophagus,  this  artery  arises,  not  as  is  ge^^ui^y  to  the  ngbt 

Sie^arch  of  the  -f^^^^^'j^'.^'^Cel^^^^^^ 

of,  the  first  pair  of  j^^^^l^^f ^^^^^^  the  aorta,  it  insinuates  itseU 

and  with  the  second  pair.^  ^-Xiis^nd  above  the  bifui-cation  of  tl 
between  that  trunk  and  the      ^Pf       .  ,  „,.,cnes.    In  its  short  course,  t 
trachea  divides  into  T  teiSiu  number  of  inno.nnU. 

eivesoff  the  two  mofhacjeal  auenes 
ramuscuLes. 


Bimuio ,    . 

tliP  left  and  there  break  up 

;l;ttubes  to  the  pulmonai-y  lobules  ^he  posterior 

(ESOPHAGEAL  AHTEKIES.-Tl^SetWJ^^^^^^^ 
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mediastinnni,  one  above,  the  other  below  the  oosopliagns,  which  they  accompany 
for  a  short  distance,  from  before  to  behind,  to  the  extremity  of  tliat  canal. 

The  suj^erior  mopliageal  artery,  nnich  more  voluminous  than  the  inferior 
inosculates  with  a  branch  of  the  gastric  artery.    In  its  course  it  gives  descend- 
ing branches  to  the  oesophagus,  and  ascending  ones  to  the  mediastinum. 

The  inferior  oesophageal  artery  also  anastomoses  with  a  branch  of  the 
gastric ;  most  frequently  witli  that  noticed  above.  It  likewise  furnishes 
ascending  and  descending  divisions ;  the  latter,  however,  going  to  the 
mediastinum,  and  the  former  to  the  oesophagus. 

Innominate  Eamusoules.— The  innominate  ramuscules  of  the  broncho- 
CBSophageal  trunk  do  not  all  come  directly  from  it ;  there  being  always 
a  certain  number  which  emerge  from  the  bronchial  or  ajsophageal  arteries. 
They  are  more  particularly  distributed  to  the  trachea,  to  that  portion 
of  the  oesophagus  which  is  in  contact  with  the  posterior  extremity  of  this 
cartilaginous  tube,  to  the  bronchial  glands,  the  mediastinum,  and  the 
pulmonary  pleura.  Those  destined  for  the  latter  form  on  the  surface  of 
the  lung,  along  with  the  divisions  of  the  pleural  branch  furnished  by  the 
gastric  artery,  a  beautiful  plexus. 

2.  Coeliac  Artery  or  Trunk  (or  Axis). 
This  artery  arises  at  a  right  angle  from  the  inferior  face  of  the  aorta 
immediately  on  the  entrance  of  that  vessel  into  the  abdominal  cavity' 
After  a  course  of  from  half  to  three-fourths  of  an  inch  at  most,  in  the 
middle  of  the  solar  plexus,  and  beneath  the  superior  face  of  the  pancreas  this 
trunk  separates  into  three  branches :  a  middle,  the  gastric  artery  ;  a  right 
the  hepatic  artery  ;  and  a  left,  the  splenic  artery.  ' 

1.  Gastric  Artery  (the  coronaria  ventricuU  of  Man.)— This  artery 
descends  on  the  large  tuberosity  of  the  stomach,  extends  to  near  the 
insertion  of  the  oesophagus,  and  then  divides  into  two  branches  :  the  anterior 
and  posterior  gastric.  The  fii-st  passes  behind  and  to  the  right  of  the 
oesophagus,  and  crossing  the  small  curvature  of  the  stomach!  gains  the 
anterior  face  of  that  viscus,  where  it  separates  into  flexuous  and  divergent 
branches  which  rim  beneath  the  serous  membrane,  and  are  carried  more 
particularly  towards  the  left  cul-de-sac  and  around  the  cardia.  The  second 
vessel  IS  distributed  m  the  same  manner  to  the  posterior  wall  of  the  organ 
but  chiefly  to  the  right  sac.  "i8<iu, 

Independently  of  these  two  arteries,  the  gastric  trunk  gives  off  a  third 
and  constant  branch,  which  often  comes  from  one  of  the  two  branS 
of  this  trunk,  and  sometimes  also  from  -the  coeliac  artery  itself,  or  from  the 
splemc.  This  branch  accompanies  the  oesophagus,  along  w  th  the  riaht- 
pnemnogastric,  crosses  the  opening  of  the  right  piUa  of  tL  d  ap  Wm  to 
enter  the  pectoral  cavity,  and  then  divides  into  two  branches  each  o  whi.h 

t  Ke  is  ifa  sp^cS*  i^hth^  ^mSLToeTh^^  T''' 
gastric  It  is  not  rare  to  meet  with  variet  es  o?3her  Snd  tnt  n^  T^'l 
It  IS  not  necessary  to  speak  •  inasmuch  n«  in  +1.^01       1     '  ■}!  ''^^^^ 

find  a  disposition  common  to  the  who  e  a  ieria  svs£'"''l 

invariable,  origin  very  inconstant  ^        '  ^^^^^"bution  almost 

2.  Splenic  AnTERY.-The  largest  of  the  three  branches  of  the  ccBliac 
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axis,  this  artcvy  is  directed  ^ownwo^s^  «.e^ld^  Ij^el^itej^ 

satellite  vein  and  the  sj^P'^^-^^^^;^^  «^lJon  in  tur^^^^  large  tube- 

It  reaches  the  anterior  ^^^tS  Te^^^^^^  fiBsure,  and'leaving  ' 

roBity  of  the  stomach,  P^^^^f     ^  ^T^r^^^^  itself  into  the  great  omentum, 
it  only  near  the  Poxnt  f  f^  ^l^l^l  artery  (or  <jastro.einj>loica  sirnsln.) 
"  spirctt?y  ^^^^^^^^^    during  its  course,  very  numerous  collateral 
''''''tt.ielnr^ri.lenic   ramifications,  .vhich  immediately  enter  the 

substance  of  the  spleen.  _     „^.fi^„.:„„g  also  called  the  alort  vessels  (vasa 
2.  Internal  or  gastric  ramifications  also  ca  _ 

lre.ia)  in  Man,  w^^-]^  ^J^^^^^^^^  stLach,  wherl  they 

splenic  omentum,  and  go  to  the  g^^^at  cuiva  iggs  on  the  anterior 

nLrly  always  divide  ^^J^ttt^irwal      These  vessels  inosculate 

wall  of  the  viscus,  he  other  «^  f  P°^^^^^^^^  ^y  the  proper  gastric  artery, 
with  those  sent  to  the  menibranes  of      f  destined  for  the  great 

3  Posterior  or  omental  twigs  of  little  importance, 

'^''t^-.astro-omental  artery.-T^^  ^''^^ ^'ZVol  rl^ioTJiTt 
of  tt^to'mach  to  a  — J^e^  of  the  ^^^^^^^  an'd  inosculating 
viscus,  passing  between  t^^^^^ J^/;'  ^^he  branches  it  sends  off  on  its 
with  the  right  gaBtr«-«^^^*^;/Sscending  ov  gastric ;  the  latter  being 
e»e  rfgo^  =hes^  emaUing  dii-ectly  from  the 

^^^hSc  A..BB..-Applied  to  th.  sup^^^^  ^Tosf  aSrbSe^t 
inerusted,  as  it  were,  in  the  tissue  of  t^^^SXto  r^^  passes  under  the 
follows,  the  hepatic  artery  is  ^^^^^^^f  ^^J"^^^^^^^  the'  posterior  fissure 

posterior  vena  cava,  which  ^^.J^"      ^^^^^^^^^^^^      to  become  broken  up  into 

h^itSci^^^^^ 

t^r^eaehing  t.at  organ,  ^^^^s:^^^ 
pancreatic  Iranches,      ^^'Z^'f;^^^^^ (^^^^^  these  branches  are 

^    Pancreatic  arteries •-'l^'^^'f^'''^^  S  passage  over  the  superior  face 

^'^^It^^'^^  «^  ^"^^ 

n^^^:Si^£^Sir^^^  s 

of  the  duodenum,  before  the  l^^P^t"^/  ^mon  to  it  and  the  right 
of  the  liver,  and  most  f^^^^l^^^^^^Jy  \^JX  t^e  small  curvature  of  the 
gastro-omental  arteiy.  It  P^^^^^^^^  .trnd  the  pylorus,  which  anastomose 
stomach,  and  sends  off  branche^^^^^  ^istro-oniental  artery, 

with  the  posterior  gastric  a/te"es j^ncl  ti^o    ^    b^^^  ^^^^^^ 
Biglit  gastro-omental  artep(gastio-jpt^^^^^^^  .^^^^^ 

the  duodeml  dilatati^on  '^^'^^^X^l^S^  gf* 
substance  of  the  great  ^^^'^f '  ."^^^^^^  by  inosculation  with  the  eft 
curvature  of  the  stomach  and  an^*°^ose    b^^^^  ^^^^^^^^ 

eastro-omental  artery.    In  its  f  ^"f '      ^'^^^^tin^r  from  the  latter  vessel- 
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the  substance  of  the  mesentery,  and  joins  the  first  artery  belonging  to  the  left 
fasciculus  of  the  great  mesenteric,  after  furnishing  some  twigs  to  the 
pancreas,  and  numerous  branches  to  the  duodenum. 

In  terminating  the  description  of  the  right  gastro-omental  artery,  it  may 
be  remarked  that  the  stomach,  owing  to  tlie  anastomoses  uniting  that  vessel 
with  the  artery  of  the  left  side,  is  suspended,  as  it  were,  in  a  vertical  arterial 
circle,  formed  by  the  splenic  and  left  gastro-omental  arteries  on  the  one 
part,  and  the  hepatic  and  right  gastro-omental  arteries  on  the  other— a  circle 
whose  concavity  sends  out  on  the  stomach  a  great  number  of  divisions 
which  communicate  with  the  arterial  ramuscules  proper  to  that  viscus. 

3.  Great  Mesenteric  Artery.    (Fig.  271.) 

,      The  great  mesenteric  artery,  which  almost  entirely  supplies  the  intestinal 
mass  with  blood  IS  as  remarkable  for  its  volume  as  for  its  complicated 
distribution.    This  complexity,  together  with  that  of  the  intestine  itself 
gives  rise  to  some  diflaculty  in  the  study  of  this  vessel;  but  this  may  be 
averted  by  adoptmg  the  mode  of  description,  as  simple  as  it  is  methodical 
resorted  to  m  his  lectures  by  M.  Lecoq,  "^i^cti, 
The  gi-eat  mesenteric  arises  at  a  right  angle  from  the  abdominal  aorta 
at  the  renal  arteries,  and  at  2  or  2^  inches  behind  the  coeliac  trunk  from 
which  It  IS  separated  by  the  pancreas  ;  it  is  directed  immediately  downwards 
enlaced  by  the  anastomosing  nervous  branches  of  the  solar  plexus,  and  divides' 
aftera  course  of  from  1  to  1^  ^  inches,  into  three  fasciculi     branches,  which 
are  clistmgu.shed  as  left  rujht,  and  anterior.    The  left  fasciculus  goes  to  the 
small  intestine  ;  the  ngM  is  distributed  to  the  terminal  portion  of  that  intes^ 
tme  to  the  c^cum  and  to  the  first  portion  of  the  loop  or  flexure  formed  by 
the   arge  colon  ;  the  anterior  is  carried  to  the  second  portion  of  that  flexure 
and  0  the  origm  of  the  small  colon.    The  order  in  which  these  three  fasci' 
cu  1  have  been  indicated  will  also  be  that  foUowed  in  their  desciiptLn  t 
has,  as  will  be  observed,  the  advantage  of  recalling  to  the  memo  y  the 
IT^:  on  of  the  various  parts^f  the  intestine,  ancL^equen  I 

the  passage  of  the  food  m  this  important  portion  of  the  digestive  canaf  ^ 

A.  Aeteries  of  the  Left  Fasciculus  (Fig.  271   2?— TliP«n  0,+  • 
number  from  fifteen  to  twenty,  and  are  namid  ihe  LlJor:^^^^^^^ 

once  SL^T  '"'"f  ^  destination.  AuTprir't 

once  from  the  great  mesenteric  artery  either   sprinrntf^W  ^    ^P^^^g  at 

opposite,  and  in  proximity  to,  its  concavity.  F^-om  the  convexity  S  .f^ 
arches  emanate  a  multitude  of  hrnnnl^oc  +i  +       .  convexity  of  these 

:  Of  the  intesttae.  .„ci    di^Lor;^:^  \ir^^^^^^ 

i.ri»,»i  tab,  pi,„c<i  „,  ti,.  „y* "  °A„x^^  s  r,'r'".'"'i     «» «» 
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1,  Abdominal  aorta ;  2,  2, 
2  Arteries  of  the  left  fas- 
ciculus, destined  for  the 
small  intestine;  'i,  Heo- 
cffical  artery  ;  4,  Superior 
c£Ecal  artery  ;  5,  Interior 
ciccal  artery;  6,  Artery 
of  the  arch  of  the  cfficum  ; 
7,  Right  colic  artery ;  8, 
Left  colic  artery  ;  9,  First 
artery  of  the  small  colon. 
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Sucli  is  tlie  general  arrangement  of  the  arteries  of  the  small  intestine  • 
and  It  remains  to  indicate  some  of  their  special  characters,  which  are  as 
follows  :  1,  The  longest  arteries  of  the  small  intestine  are  the  most  posterior 
as  they  follow  the  develonment  of  th«  iTif>fiPntf.i.,r  l->,r -r.,i,;„i,  +i.„_  ' 


.v..^^„,  V.  ov.x.^ax.s  uuoix  LiivisioiiB  10  cue  intestine;  3,  The  first  reaches 
the  duodenum  and  anastomoses  with  the  duodenal  artery— a  branch  given  off 
by  the  coeliac  axis ;  4,  The  last  communicates  with  the  ileo-cfecal  artery— one 
ot  the  branches  of  the  right  fasciculus. 

B.  Aeteries  of  the  Eight  FAsoicuLus.-The  right  fasciculus  ef  the 
great  mesentenc  artery  constitutes,  at  first,  a  single  trunk  some  inches  in 
length,  which  soon  divides  into  four  branches ;  these  are  as  follows  •  the 
ileo-ccBcal  artery,  the  tioo  ccecal  arteries,  and  the  right  or  direct  colic  artery 

iLEo-C^OAL  Artery  (Fig.  271,  3).-This  vessel  often  has  its  origin 
from  the  intei-nal  c^cal  artery.    It  is  placed  between  the  two  layers  of  the 

ZlT'V  "  1^?"*  ^'^  ^  ^•'^*^-°g^^^«  ^-^^er,  the  ileo- 

rS.i/nf  ri  "^"^  anastomoses  with  the  last 

artery  of  he  left  fasciculus,  after  emitting  a  series  of  branches,  which  are 
distributed  to  the  intestinal  membranes. 

C^CAL  ARTERiEs.-Distinguished  into  internal  or  superior,  and  external 
or  rnferror,  these  two  arteries  pass  downward  and  a  little  to  the  S 
towards  the  concavity  of  the  caecal  flexure,  embracing  between  them^the 
terminal  extremity  of  the  small  intestine,  and  lying  at  the  middS  mrt 
of  the  c^cal  sac,  whose  direction  they  foUow.  miaaie  pait 

The  superior,  or  internal  ccecal  artery,  is  lodeed  in  thp  m^^cf  or,*  • 
Of  the  fissures  formed  by  the  longitudina/'bands  of  th  c^cuni  S  exS 
beneath  the  serous  timic  to  nearly  the  point  of  the  viscus,  wher^  iHerSnates 

^and  besides  these,  a  remarkaSrbrrch  which  LVv  1  ^''''^ ' 

^the  c(Bcal  arch.    This  branch  i^  cC^ohJT  ■  of 

lorigin  of  the  colon,  and  ^cencl  to  t^^^^^^^  f"^  T^'^P^^  ^^^'^^  the 

.outwardly  to  pass  Cwlds  and  ^ownwa^^^^^^^         ^  v'?  ^""^^^i^J  Allows 
colon  wLe  I  disappears^'  M wTg  VcVi^^^^^^^^ 

collateral  branches  detaoliPrl      fi,,-^     t        i^'-Jt-.tiu  couise.    I  he  numerous 

■De^ltacd  fey  the  iightVrtion*"  e  folXbv  ,rr'"''°  T""^' 

lies  immediately  beside  that  viHrn,..  ^  '^h'^  ^"^^S^  colon,  t 

following  it  frL  its  oi4^  trrVelvi    c^^^^^^^^  "--brake, 
anastomoses  by  inosculatio'n  with  the  le'f  e  ic'S  i^S^^^^  "'""^ 
C.  Arteries  op  the  Antfutop  Ti^  Ai,  g^"*^ 

joined  at  their  Origin  to  an "xSme^rs^^^^^^  coZon, 
Left  Couo  or  Retroorabe  Arterv  (Fig.  271,  8)._This  is  carried 
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^tHe  left  po.tion  of  t^-oHc^^  wH^^j^^^^^^^ 
peritonouiBjrom  the  tenmual  cxtiemity  ^  ^^^^^^^^  ^  ^^^^^ 

hz^^'^X:^^^^  -"^^ ^^^^ 

exactly  like  that  formed  by  the ^^^^  ^^^^^^     to  for^  a 

each  othex^  and  finish  aftex^^^^^^^^  bi  g     y     i.^^  ^  position  on  the 

parabolic  curve     This  aiteiial               .  J  ^^^^  the  first  and  fourth 

fntestinal  loop,  being  found  on  the  in  euo  ^^^^^^  ^^.^^  ^^^^ 

sections  of  the  l^/'f^        J'd  ap^^ag^^^^^  cu^rvatm-es,  and  on  the  superior 

'  A  considerable  ^--^^^^J'^^^'^to  the  membrane's  of  the  intestine; 
from  this  arterial  loop,  and  pass  ^^^^  .  .•  ^jetween  the  two  vessels. 
soTe  of  them  establish  a  transverse  comm— ^  bet   ^  ^^^^ 

FiEST  Artery  of  the  Small  ^-o^J?'  ^  inflected  to  the  left, 

branch,  whose  calibre  is  f^^^/^eri^i  tL  substance  of  the  cohc 
downwards  and  backwards,  to  b^^^^^  It 

Z^^^^^^^^-^^  ^^^^^ 

twigs  sent  to  the  ^J^V^^'^^^^^^^^.Tlvelj  to  mention  Among 
pancreas,  and  whose  existence  it  s  sufc^^^^^ 

..iJ^p  JtTand  ca^re  ^^1^:^^^^^^  by  reason 

manner,  the  circulation  of  capable  of  inducing  more  or 

of  its  great  mobility,  IS  exposed  to  displacem         1   ^^^^.^^^.es^^ite  the 

less  extensive  compression     ^ot  ^nly  ^^^^  ^he  small 

different  branches  destined  to  the  ^J^^^  ^^.^  establish  communaca- 

intestine,  the  cBecum,  or  the  laige  c^ion    u        j        ^neighbouring  trunks, 
Sons  be  ween  the  great  P^'^^^^Sation-  L,  for  Ixam^ 

tliP  medium  of  the  cesophageai  anci  gabu  ^f  supplementing  the 

Kod "o  the  bronchi  and  oesophagus. 

4  Small  Mesenteric  Artery.    (Fig- 272.) 

TBS  arte.,  cables  Wooa  to  ^^"iS'™^^^^^^ 
l„l,ranillo  from  f  •„    Tt  aesceuds  bet>^ce"  tlio  two  laye« 

^thoTUni       g«at  r-^r^^^^^^^^^^^^        »  " 
of  the  colic  mesentery,  anri 
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upwards,  to  pass  above  the  rectum  ;  when  near  the  anus,  its  terminal 
divisions  enter  the  walls  of  that  intestine. 

In  its  course  this  artery  gives  off,  at  pretty  regular  intervals,  thirteen  or 
fourteen  branches,  the  foremost  of  which  are  tlie  largest  and  longest ;  they 
originate  from  the  convexity  of  the  artery— that  is  from  below,  and  either 

Fis.  272. 


'''m™™''         ''""^  '''^^^  MESENTERIC  ARTERV  ;  THE  «.iAI.L  COLON  WrrH  ITS 

Kiae™  r  TrL^rcor.  ™^  ^^^^^  ™^^^  ™-   -  ™" 

^'aI?PvW°f        ,^"^"11  i°«««°tevic  ai-teiy;  2,  Great  mesenteric  artery;  3  Its 
anteuor  fasciculus;  4,  First  artery  of  the  small  colon,  forming  part  of  that 

of  h;  aorta  l5  Exl,t  1  ''"T'^"'  5^°^^  ^''''y  '  Terminal  extremity 
iliac  aitery.'      '  '""'"'^  '  iliac  artery  ;  12,  Internal 

singly  or  in  clusters  ;  the  latter  disposition  is  the  most  common  for  thp  fi,.«f 
four  or  five     They  descend  into  the  mesentery  and  arrirrar  the  snn-L 
curvature  of  the  intestine,  where  they  are  dispLed  in  thrfoirwing  Zi^^^^ 
The  fii-st  seven  or  eight  bifurcate,  and  form  arches  like  those  of  the  aXX^ 
supplying  the  small  intestine,  differing  from  them  only  rbekg  neare^^^^^^^^^^ 
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1.U  cm  vatare  of  the  colon ;  the  otta  Wf^.J,;;;"]-  rittoti^"! 

tlio  tcrmmcl  p«rt  of  that  viscuB  and  the      '  ""'7 

„.omhi-a„oa  without  ''-"f  1'™™™^^^^^^^^^^  dh-cctly  with  tl,o 

a^einontr  t,"r o^r^'ir-^l^  .oso„.Hc,  and  fo.  this 
anastomosis  results  tlie  first  colic  arterial  arcli. 

5   Benal  or  Fmuhjent  Arteries.  (Fig.  275,  2.) 

These  are  two  arteries,  one^^r^  "^^c^^^ 
right  angle,  from  the  abdomanal  7*^'  ^J^J^^^^  organs,  each  dividcB 
passing  outwards  to  the  internal  f  ^ts  notch  or  by  its 

into  several  branches  which  enter  the  branches  subdivide, 

*^^^r2^rlS»^g»  than  the  J*  P»- 

capsules.  .  „i„  ^-nnrmmis  volume,  when  compared  with 

Eemarkable  for  their  ^-el^f'^^ly  U,  before  penetrating 

thatof  the  glands  receiving  them  these  aitex.^^^^^^^      ,    few  unimportant 

the  proper  tissue  of  the  ^f^h^  proceed  to^he  supra-renal  capsules 
ramuscules,  the  principal  of  Y^'L.it  ^ese^^ 

(Fio-.  275).    Other  twigs  from  the  g^f  *  ^^f^'^'^l"'  •  unusual  to  find 

iSa  itself,  also  supply  tbese  sma    bo^es     I*  -f^^^  Thus, 

the  kidneys  receiving  vessels  from  the  arteiie^^  kidney  by  its  lower 

have  seen  an  artery  Irom  the  ex  ernal  iliac  pas^^^^^^^^^^  ^^^^^^  ^^^^^ 

face;  and  we  have  ^^^^ .-'^''ZftheUA^^^^ 
with  the  gi-eat  mesenteric,  enter  the  kidney  oy 

6  Spermatic  Arteries. 

These  arteries  differ  in  the  male  and  L^vT 
also  named  the  great  testicular  arteries ,  m  the  tern 
designated  as  the  Miero-omnan  arfmes  -  3N_This  arises  close 

Gkeat   Testicular  A^^^f,^^/S*re  behind  or  to  one  side  of  it,  but 
the  small  mesenteric  artery,  either  be^^^^^  ^  ^.^^  .        ,  then 

rarely  on  the  same  level  as  tl^^  aiteiy  oi  i  g^telUte  vein,  m  a 

SSd  backwards  and  ^-^^f^^'X^^^^^^^  sheath 
particular  fold  of  peritoneum  a^d  ieadi^  ^         ^.^^  ther 

(internal  abdominal  ^^^^^^^  to  descend  on  the  testicle 

Constituent  portions  of  the  «P?       ^^^^^^^^^^  elongated  mass.  Arrived 

by  forming  remarkable  AeMt^f  Hrtery  insinuates  itself  under  the 
within  the  head  of  the  ^P^i.^^y^^^  '  f       i^^^  in  its  substance  W 

tunica  albuginea,  ^^^^-^^ .^'I'^^i,  border,  posterior  exti^mity,  and  the 
Bucccssively  passes  i'^^™^.  ^l^^^^'Stv  of  the  testicle.    lu  this  course  it  s 

blood  by  this  artery. 
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TJtbro-ovakian  Aktert. — The  origin  of  this  vessel  is  conformable  with 
that  of  the  preceding  ai'tery.  It  is  placed  between  the  two  larainas  of  the 
broad  ligament,  and  soon  bifurcates  into  the  ovarian  and  uterine  arteries.  The 
ovarian  branch  describes  numerous  flexuosities,  like  the  corresponding  artery 
in  the  male,  and  comports  itself  on  the  ovary  in  the  same  manner  as  the 
latter  vessel  does  on  the  tcsticule.  The  uterine  branch  passes  to  the  cornu 
of  the  uterus,  where  its  divisions  anastomose  with  the  proper  uterine  artery. 

7.  Small  Testicular  Arteries :  Male.    Uterine  Arteries :  Female. 

Small  Testiodlae  Artery  (Cremasteric  Aetert,  Artery  of  the 
Cord).— A  pair-,  like  the  great  testicular  artery,  this  vessel  is  very  slender 
and  originates  either  from  the  aorta  between  the  internal  and  external  iliacs' 
or  from  the  latter,  near  its  commencement.  The  last  being  the  most 
common,  it  is  usual  to  describe  it  as  a  collateral  branch  of  the  crural  (external 
iliac)  trunk.  We  have  regarded  it  as  an  artery  emanating  directly  from 
the  posterior  aorta,  in  order  to  include  its  description  with  that  of  the  great 
testicular  and  the  utero-ovarian  arteries. 

Whatever  may  be  its  mode  of  origin,  it  gains  the  entrance  to  the  vaginal 
sheath,  and  enters  it  with  the  spermatic  vessels,  to  be  distributed  to  the 
various  parts  constituting  the  cord.    Before  penetrating  the  substance  of  this 
cord,  it  gives  off  several  ramuscules  destined  for  the  peritoneum,  Oiac  glands 
ureter,  and  deferent  canal.  ' 

Uterine  Artery.— This  has  the  same  point  of  origin  as  the  preceding 
Its  analogue,  but  differs  from  it  in  its  larger  volume.  It  is  placed  between 
the  two  layers  of  the  lumbar  ligameut,  and  is  divided  into  two  branches  on 
ai-rivmg  at  the  small  curvature  of  the  uterine  cornu :  the  anterior  branch 
anastomoses  by  its  divisions  with  the  utero-ovarian  artery  •  the  posterior 
passes  to  the  body  of  the  matrix,  where  it  communicates  with  the  vac^inil 
artery.  ^ 

DIFFERENTIAL  CHARACTERS  OF  THE  POSTERIOR  AORTA  AND  ITS  COLLATERAL  BRANCHES  IN 

OTHER  THAN  SOLIPED  ANIMALS. 

1.  Posterior  Aorta  in  Ruminants. 

The  artery  pursues  the  same  course  as  in  Soliptds  and  also  tpvm;,.„t„   1  f 
blanches,  towards  the  eiitiauce  to  the  pelvic  cavity  teimmates  by  four 

Parietal  BRANCHE^j.— The  intercostal  arteries  onlv  differ  from  thosp  nf  fLn  w 
then-  number ;  ms  but  twelve  are  met  with,  of  which  eiht     S alone  nvl  f  /° 
the  posterior  aorta.  °  furnuhed  by 

The  lumhar  and  diaphragmatic  branches  arc  absolutely  identioal  in  +>,^;.  r 
with  thu  analogous  arteries  of  Solipeds.  ^  identical,  m  their  (hsposition, 

The  middle  sacral  artery  is  more  considerable  in  mlii7nc  1    1  . 

and  Goat.    This  will  be  referred  to  hereJterSlin^^^^^^  .^^^  ^^^'P 

Visceral  BRA^CHES.-Bronoho-msoplmneal  t^T  T^^^^^^  K  °^  •'^'^muiants). 

Celiac  trunk  (Fig.  273,  l).-ThiTa?  eTdeso  Srn.  /i      '''''  Particular, 
insertion  of  the  Esophagus,  i^s  dil^d  7t^ r        and  ^^.^aTZ'.f  h"''^  '^^'^^"'^  '"^^ 
two  terminal  branches-the  super/or  and /n/er^rCferS  o/S^^^  the  omasum  into 

The  collateral  branches  escaping  from  thL  tnmk  are  •  ""'"^  <'^omasu,n. 

1.  Several  diaplmtgmutic  arteries. 

2.  The  splenic  artery,  almost  exclusively  destined  for  the  spleen  fFi^  27^ 

3.  ThL^  superior  artery  0/  ihe  rumen,  always  arising  from  a  ve.^  .l,n?.f  7  '  V' 
to  It  and  the  preccdmg  vessel  is  carried  backward  to  the  sTperiorLe  + 

from  this  descends  between  the  two  conical  vesicaj  to  ann^fnm^  -n  x,  ru'nen,  and 
inferior  face  of  the  viscus  (Fig.  273,  2).  anastomose  with  the  aitery  of  the 

4.  The  inferior  artery  0/  the  rumen,  y^hich  ig  inKiini.,ior1  1,  r 

culs-dc-sac,  ax,d  afterwards  runs  along 'the  i4!L  W  of  '"'t^rior 
the  notch  separating  the  two  conical  vesicae,  to  meet  the'superLTS  rF^  2^^^*^"^' 
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5.  The  arter,  of  tU  reti.uMr^  having  u.u^ly  a  -'^'^-^  t  .iS,  \ 
artery  of  the  rumen,  an.l  passing  forward  on  lie  ei  ^^he  c«soi^  .^^^.^^^^  ^  ^^^^  | 
near  the  insertion  of  thot  con.lmt,  i^'o  two  biam  hcs   one  tuc^ 

right  to  tliG  smnll  cnrvature  of  the  v.scub  (1<  .^J-^'^JJi^^^  j^^" "rom  the  ri.'ht  sac  of  tlie  . 
the  fissure  separating  '^J^^':'^,:^  ^  e  o  Cnehes  (Fig.  273,  4).  = 

paunch,  and  glvmg  to  the  latter  o  gan  ^  Moa^"™^^^,^  f,  the  liver,  but  nl.so  furni.hes  a 

6.  The  Uvatic  arter,,  which  is  not  only  cast  o  .  ^  bi-auches  :  the 
branch  (ov  a.o  sf-^M^l^^^^^^^^  an  arching  auasto- 

-|i^.X;=lri£:S^^  ,e  great 

1.  The  super !or  artery  of  the  f  of  the  second;  then 

hepatic  artery  by 

inosculation  (Fig.  273,  6). 

Vie:.  273. 


ARTERIES  OF  THE  STOMACH  IN  EUMINANTS. 

1   Cliac  trunk;  2,  Superior  artery  of^the 

rumen;  4,  Inferior  artery  of  the  i'-^*  ^-^^lu™  '  f '7   inferior  artery  of  ditto  ; 

6,  Superio'r  artery  of  the  of '  the  rumen;  n',  Left  coniad 

«p'-r^Rtrt'jac^W''tfSn;"c'Sght°conicalv^^^      n,  Reticulum;  K, 
O^u^  ;'  S  t^-um  ;      Duodenum  ;  u,  Spleen. 

2  The  inferior  artery  of  iU  o.asun.  -"^gr^V^u^^^^^^^ 
-Sffits,  the  distr.ution  a^tlo^^t  S^oTS 
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posti  nor.  The  first,  destined  for  tlie  small  intestine,  creeps  above  it,  between  tlie  two 
layers  of  the  mesentery,  and  passes  backward  by  describing  a  cm-ve  which  gives  off  fruni 
Its  convexity— that  is,  below,  a  great  nnmber  of  brunches,  analogous  in  their  mode  of 
terimnation  to  the  arteries  of  tlie  small  intestine  in  the  Horse.  The  posterior  branch  goes 
to  the  large  intestine,  where  it  separates  into  two  principal  branches  :  one  which  passes 
to  the  colon,  and  whose  divisions  cross  to  the  right,  from  before  to  behind  and  from  above 
to  below,  the  convolutions  described  by  that  viscus  ;  another  which  reaches  the  concave 
curvuturo  ot  the  crocum,  and  anastomoses  by  an  arch  with  the  terminal  extremitv  of  the 
parent-branch  of  the  arteries  supplying  the  small  intestine. 
Small  mesenteric  arteri/.—Yerj  short  and  narrow. 

Renal,  spermatic,  and  small  testicular  arteries.— These  do  not  differ  in  their  essential 
disposition  from  the  analogous  vessels  in  Solipeds. 

2.  Posterior  Aorta  in  the  Pig. 

With  the  exception  of  the  mesenteric  vessels,  whose  distribution  resembles  that 
already  indicated  for  Ruminants,  and  with  the  exception,  also,  of  the  middle  sncral  arte.T 
Sin  nff  hv^tt  """"t^-*"  describing  the  internal  iliac  arteries,  all  the  tmchls 

given  off  by  the  posterior  aorta  comport  themselves  almost  as  in  the  Horse. 


3.  Posterior  Aorta  in  Camivora. 
■    }^  t^ese  animals,  as  well  as  in  the  Pig,  the  denomination  of  posterior  aorta  is  not 

The  branches  of  the  aorta  are  distinguished  as  parietal  and  visceral 
■  1     ^^.f^^i^  BRANCHES.-Beyond  the  fourth  space,  the  intercostal  arteries  are  f„r 

portion  of  the  aorta,  because  of  the  very  backward  insertion  of  the  dknl  raL  tl.wi  ^ 

IS  detached  between  the  two  pillars  of  that  nai  titinn     Tn        i  i  '^^?'P^i*S'^.  -  the  third 
the  great  mesenteric,  the  aorfa  g' vefoff  a  Cncrthafsoord^^^^^^^^^ 
diaphragmatic,  and  descends  on  the  postedor  fece  of  that  riLJe  I^p  ntW 

oesophagus,  to  which  thev  are  distTibn^JH  ™fp^,^^f' the  right  and  left  of  the 
bronchi^and  enter  the  lungs  ^^"^  ^^"^^'^^  branches  that  accompany  the 

posterior  gastric)  as  in  Solipeds  K^V.  nrfo^n  ^f  f  •  i  *°  "^'""iiches  anterior  and 
it  expend!  itself  in  a  great  number  of  filam^^^^^  a  pancreatic  branch ;  then 

and  great  tuberosity  of  the  tomrch  or  o^er  its  anterior  the  posterior  face 

curvature.  '         ^       antenor  face  after  crossing  the  small 

The  splenic  artery  reaches  the  spleen  at  tliP  mfrlrli^      -i  ,  , 

its  course :  1,  A  splenic  branch  thflf  7nt„vc,  /  "PP^i'  ^o^^er.    It  gives  on 

left  gastro-omental     The  a.Ti?n^^^^  t^'^t  organ  f  2,  The 

posterior  fissure  of  the  Uver  Tt  t  C 'coKe^^^  ^'''^^ 
On  the  duodenum,  the  latter  gives  ori^n  to  Ih!     J        "f^'i  gastro-omenlal  artery, 
benches:  the  latter  is  vo  umtaous  is  lodee^L'fh^^  P-ncreatico-duoden^l 
anastomoses  by  its  last  filaments  whh  tL  grfat^nesenter  c  P"'^'''^^'^^' 

The  great  mesenteric  artery  arises  in  the  vLi^^  nf  ti,  f '    r  . 
whose  convexity  is  backward,  and  ana'tomose^^^^^ 

duodenal  branch  of  the  hepatic     From  uf^l^  •<.  ^^^^e^fity  with  the  pancreatico- 
(filaments  to  the  small  inteS^  thS  Z  tc^s lo^^^^^^^^^^ 

viscus.    Behind,  and  at  a  short  distance  mmTts  or  "hi^t  «"^ature  of  that 

and  branches  to  the  colon;  the  latter  aL  soL  Leef a 'e^  gives  a  branch  to  the  cacnm 

Ihe  small  mesenteric  commences  neii-  fiia  t^-^,^^  n  ,, 

two  branches  :  one  passing  fo~  auTthe  otherT^LV^^^  It  7^'"'.?^.  ^"to 
vessels  (see  Fig.  209).  '  oacJtward ;  they  form  the  hjemorrhoidal 

There  is  nothing  special  to  note  with  regard  to  the  renal  and  spermatic  arteries. 
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COMPMIISON  Oir  THE  AOUTA  OF  MAN  WITH  THAT  OF  ANIMALS.  ^  ^ 

whicb  N.m  be  noticed  liereiH"  •  "ISS  beyoud  Ihe  Uiiri  <P»M ;  <l,ari.mjmal» 
uunte"  &o  left  .rises  f™  "!«  """I'tSie  or  to  Common  iith  the  preceding,  aud  enter. 

vUt  branches  pass  to  the  caacum,  and  the  ascenam^  i  b  ^  g  inches  from  the  bifur- 
the  colon    5,  The  tV^Wor  or  smaZZrnesenien^^^^^  terminates  on  the  side. 

SasMh»« 

ToiiSance  below  the  renal  vessels. 

.  .  TTT  -INTEKNAL  Iliac  Abtebies  ob  Pelvic  Tbukks.  (Fig  277  2.) 
Article  111.— iNTBKr^a  middle  or  internal  brandies 

The  two  internal  iliac       ^^^^X^  a^^^^^^^ 
of  the  quadrifurcation  formed  by  the  p^^^^^^^  tT,e 

Extending  from  fe  body  of  tbejas^^f^^  ^ 
terminal  insertion  of  ^^^^^  ^^^^^^^^^^^   ti^^se  arteries  correspond :  m  front, 
downwards,  outwards  and  ^^f^^^l^  ^^^^  separate  them  from  the 

in^a^d^rr '^^^^^^^^^^^^    ,  above  Ld  outwai-ds,  to  the 
SSo^iac  articulation  and  to  the  ilium^  ,      ^es ..  the 

In  its  coui-se,  the  i"^e/f,^\X,Teo  War  «ZuieaZ,  and  suhsacral  arteries. 
uMeal  artery,  «f  tittwtdlnto  branches  which  ride  on  the 
At  its  terminal  %*™7'.^*^'\Srn^^^  to  the  small  psoas  muscle:  the  one 
superior  border  of  the  /^f        ^tj^^  fii-st  is  the  obturator  artery,  the 

within,  the  oth^-  -^^^^^J^;,  Alfihese  branches  will  be  studied  m  the 
second  the  deo-femoral  artery. 

order  of  their  enumeration.  ^^^^         ,  ^ 

,  -jr^  atta  ca^ic. 
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cul-de-sac  of  that  organ.  This  cord  throws  off  on  its  track,  one  or  more 
vesical  branches,  beyond  which  its  canal  altogether  disapi)oare.  These 

Fig.  274, 


UPPER  AND  GENEKAL  VIEW  OF  THE  GENITO-URmAEY 
APPARATUS  AND  ARTERIES  IN  TUE  MALE. 


A,  Left  kidney ;  b,  Right  kid- 
ney; a,  h,  Ureters;  c,  c, 
Supra-renal  capsules ;  d, 
Bladder;  e,  e,  Testicles  j 
e.  Head  of  the  epididymis; 
e',  Tail  of  the  epididymis  ; 
r,  Deferent  canal  ;  a,  Pel- 
vic dilatation  of  the  defe- 
rent canal ;  ii,  Left  vesicula 
seminales;  the  right,  with 
the  deferent  canal  of  the 
same  side,  has  been  removed, 
to  show  the  insertion  of 
the  ureter  into  the  bladder ; 

1,  Prostate;  j,  Cowper's 
glands ;  K,  Membranous 
portion  of  the  uretiiral 
canal;  l,  Bulbous  portion 
of  the  same;  m.  Cavernous 
body  of  the  penis  ;  m,  m, 
Its  roots;  n.  Head  of  the 
penis. — 1,  Abdominal  aorta; 

2.  2,  Renal  arteries  giving 


oil"  the  principal  capsular 
prostatic  branch.  ^     '  ^'  P"d'c  artery ;  8,  Its  vesicol 


THE  ABTEBIES. 
■  •         1     t '  f 

zt^^n^^^^^^  ^ 

2.  Internal  Pudic  Artery,  or  Artery  of  the  Bull. 
(Figs.  274,  7;  275,16;  277,4.) 

This  vessel  diffcvs  in  its  ^^^^^^^3^  ^^ias  the  internal 

P^ic  Abteb.  IK        f  ^^J' eoxnmon  to  it  and  the 
iliac,  near  the  origin  ol  that  ,    following  the  superior  border 

uxnbilieal artery;  A'^rc^^^^  either  without  or 

reach  the  hulh  of  the  urethra. 

?SSt  — to  the  ^.sde  aajoiBi-g  the  saero-ischiatic 

ligament.  .       ,       /-p-  „   974   8-   275,  17).    This  is  a 

^2   The  vesico-prostatic   artery   (Figs.  » ,      ^         Destined  to 

,J;h  constant  ifts  distnbu^^^^^^^^^  ^Je^peM?  dilatation  of  the 

supply  the  prostate  4^^^^' "^^^eli  as  the  bladder,  it  usually 
deKnt  canal         ^J^^.^V^^^^^^^  from  behind  to  before,  m  a 

commences  near  the  pi  estate  g^*""  '  .    ,  J     ^  the  deferent  canal, 
flexuous  manner,  on  the  vesicid^  —  ^  ^^^^ion  of  the  urethral  canal, 

3.  Slender  ramifications  5^;,ff£';.^Jernous  muscle  (erecto^ 
Cowper's  glands  the-^^^l       *^^/4tel  beneath  the  accel- 

The  terminal  extremity  of  the  vess^^^^^  ^xdtitude  of  ramuscules 

erator  muscle  and  ^^tsl^of  ^^^^^^  bulb,  where  they  comport 
which  enter  the  erectile  tissue  01  _t  ^ 
themselves  as  in  all  tissues  of  this  kmd^  detach,  beforej 

Varieties.-lt  is  not  rare  to  ^/^^  *f  ',/^Hch  then  passes  round  th^ 
attaining  Cowper's  ^la^^^^^^^^^^  \,^etimes  it  only  gives  off 

ischial  arch  along  with  the  neive  oi       ^        of  the  cavernous. 
^posterior  dorsal  artery  of  the  pems^^^^^^^^  (Bg.| 

SiSTKiBrTioN  or  THE  Intebnai.  P^^!^^  ™^^,gi^a,  by  rectal,  vulvular, 
277  4.)-This  artery  terminates  ^^^^J^^for  the  bulb  of  the  vagma. 
faginal,  and  bulbous  branches  ;  f  ^^^^^^J  important  branch  on  . ts 

Is  in  the  male,  it  does  f f^f  .«i^;^2^?  5  k  analogous  in  every  respect  0 

Sr^^e  W^Ji'ei-che-s  of  the  Lrine  arter,  a.a  e,en 

to  the  bladder  and  rectum.  ^^^^  ^^ale,  is  liable  to  nu- 

The  internal  pudic  artery  «f  f  artery,  or  only  the  doi^l 

serous  variation.  tma^^^^^^^^^^^^  arLy  come  from  the 
artery  of  the  clitoiis. 

umbilical.  P  >^ 

3.  Su^saoral  or  l^eral  Sacal  AHery  '^^^^ij^ 
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it  euds  in  two  branches :  the  iscliiatic  and  lateral  coccygeal  arteries,  to  which 
must  bo  added  tlie  middle  coccygeal  artery,  usually  emitted  by  the'  subsacral 
vessel  of  the  right  side. 

Collateral  Beanohes.— The  lateral  sacral  artery  distributes  on  its 
course  several  insignificant  ramuscules  destined  for  the  neighbom-in<»  parts 
and  four  spinal  branches  which  enter  the  vertebral  canal  by  the  inferior 
sacral  foramina,  and  leave  it  again  by  the  superior,  after  throwing  off  some 
divisions  to  the  posterior  extremity  of  the  spinal  cord  and  the  nerves  of 
the  tail ;  these  branches  ramify  in  the  muscles  lying  on  the  sacral  spine. 

Terminal  Branches.— 1.  Ischiatio  Artery.— It  crosses  the  ligament  of 
the  same  name  to  place  itself  under  the  superior  extremity  of  the  anterior 
portion  of  the  long  vastus,  passes  backwards  and  downwards,  and  divides 
into  several  branches  which  descend  into  the  substance  of  the  ischio-tibial 
muscles  (semimembranosis  and  semitendinosis),  to  beneath  the  ischial 
tuberosity,  ihese  branches  anastomose,  by  their  extremities,  with  the 
ascending  branches  from  the  the  femoro-popliteal,  as  weU  as  with  the 
divisions  ot  the  obtui-ator  and  deep  femoral  arteries. 

2.  Lateral  Coccygeal  Artery.— This  vessel  represents  the  continua- 
tion of  the  latei-al  sacral  artery,  though  not  by  its  volume,  which  is  much 
less  than  the  ischiatic  artery,  but  in  its  direction.    It  proceeds  from  before 

!L        V  "^^'^^      S'*^  rucHmentary 

veitebrai  of  that  region  and  the  depressor  muscles  of  the  tail  graduaUv 
dimimshing  in  yolmne,  and  detaching  on  its  course  a  scries  of  f ollateij 
lamuscules  which  are  expended  in  the  muscles  and  integuments  of  the  tail 
n.rV  described  a  superior  lateral  artery,  a  branch  of  the  pre- 

ceding, and  which  passes  between  the  elevator  muse  e  of  the  tail  and  the 
superior  face  of  the  coccygeal  vertebrae  ;  but  this  artery  never  existe  the 
superior  coccygeal  muscle  receives  its  blood  by  branches  analogous  to  he 
spinal  bivanches  of  the  intercostal,  lumbar,  and  sacral  arteries,^and  wh  ch 
emanate  from  the  lateral  coccygeal  artery  at  each  of  the  vertebr;i  bodils 

3.  Middle  Coccygeal  Artery.- The  origin  of  this  vessel  is  liable  fn 
niimerous  variations.  Ordinarily,  it  is  detached  from  the  rikt  B^irtl 
ai^teix  in  common  with  the  lateral  coccygeal  of  the  same  si dt  It  other 
times,  It  escapes  from  the  lateral  at  5  or  6  inches  from  its  oHgin  In  a 
specimen  now  before  us,  it  arises  nearly  from  the  middle  of  the  subsacr-il 

1*  """^  from  either  the  left  sacral  ox  the  corres 

ponding  lateral  coccygeal  artery.  cones- 

4.  Ilio-muscular  or  llio-lumhar  Artery.    (Figs.  275,  14  ;  277  8  ) 
Immediately  after  clearing  the  inferior  face  of  the  lltern'l  n,iJlo  "«-P  *i 
sacrum,  and  even  often  before,  the  pelvic  trunk  mvls  nff  f  °/ 

above-named  artLXtion    as  til  t  P^'^^^^'i  tl^o 

region.    Near  the  ^§10  of  the^f^^^^^^^^      tcrmrr^''       the  sublumbai- 
which  bend  upwards  ?n  the  eliri^ol-I  of  Sfn^  T'''^ 

principal  gluteal  muscle,  or  the  muscle  of  the  tc iaTk  Z'?^^^^^^^^^ 
femoris.)  la^oia  laia  (tensor  vaginaa 
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5.  Gluteal  Artery.    (Figs.  275,  13  ;  277,  7.) 
This,  the  most  voluminous  of  the  branches  emanating  from  the  pelvic 
trunk,  arises  opposite  the  preceding,  and  from  8-lOths  of  an  inch  to  I5 
inches  behind  the  subsacral.    It  is  immediately  reflected  on  the  internal 

Fig.  275, 


LATERAL  VIEW  OF  THE  GENITO-URINAKY  0H6ANS  IN  THE  MALE. 

1  Abdominal  aorta;  2,  External  iliac  artery,  3,  Common  origin  of  the  prepub.c 
'  fnd  deep  femoral  Arteries  ;  4,  Prepubic  artery;  5,  Postenor  abdommal  ar       ;  6 
External  pudic  artery;  7,  Subcutaneous  abdominal  artery  ;  8  Anterior  dors..! 
a?e,T  of  the  penis  ;  9  9,  Anterior  and  posterior  branches  of  that      e  ■>  ;  10, 
Internal  iliac  artery  ;  11,  Last  lumbar  artery  ;  12,  Subsacral  artery ;  1..,  Gluteal 
aServ    iriliaco-muscular  artery;  15,  Umbilical  artery;  16,  Intern.,  pud.c 
art      ■  17  Its  vesico-prostatic  branch ;  18,  lliaco-femora  artery ;  19  Obturator 
Serr  •  20  Artery  of  the  corpus  cavernosum  ;  21,  Posterior  dorsal  artery  of  the 
■penTs-a  bUch  of  the  preceding;  22,  Spermatic  artery;  2.S,  Postenor  mesen- 
terk  arJeS;  C,  Termination  of  the  small  colon;  R,  Rectum  ;  S,  Sphincter  of  tie 
anus  •    Suspensory  ligament  of  the  penis  ;     Suspensory  hgamcnt  of  the  rectum  : 
^Bladder-  w  Ureter;  T,  Testicle;  E,  Epididymis;  d,  Deterent  oma  ;  t,^e.^- 
!;£  semin'ai:;;  P,  Prostate;      Co'wper's  gland;      Cms  pen.s ;     Ligament  of 
the  corpus  cavernosum. 
border  of  the  ilium,  and  emerges  from  the  pelvis  by  the  great  sciatic  notdi 
S^^^^^^^^       anterior  gluteal  nerves,  dividing  into  sevei-al  branches  .Inch 
rSy  in  the  texture  of  the  great  and  small  gluteal  muscles. 

6.  Obturator  Artei-y.    (Figs.  275,  19  ;  232,  10.) 
This  vessel,  the  origin  of  which  has  been  already  indicated,  directs  its 
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course  backward  and  downward,  accompanied  by  a  satellite  vein  and  nerve, 
passes  beween  the  peritoneum  and  ilium  in  following  the  inferior  border 
of  tlio  internal  obturator  muscle,  and  finally  insinuates  itself  beneath  that 
muscle  to  make  its  exit  from  the  pelvis  by  creeping  through  the  oval  (obtu- 
rator) foramen,  after  furnishing  a  constant  vesical  twig.  Placed  between  the 
external  obturator  muscle  and  the  inferior  face  of  the  ischium,  it  separates 
into  several  branches,  the  majority  of  which  descend '  into  the  internal 
crural  and  ischio-tibial  muscles  (long  or  external  vastus,  and  the  semi- 
membranosis  and  semitendinosis),  anastomosing  with  the  ultimate  divisions 
of  the  ischiatic  and  deep  femoral  arteries.  Among  these  branches  there 
are  two  or  three  which  go  to  the  roots  of  the  penis,  and  enter  the  erectile 
tissue  of  the  cavernous  body ;  one  of  them,  more  important  than  the  others  by 
its  volume,  is  designated  the  artery  of  the  corpus  cavernosum. 

Artery  or  the  Corpus  Cavernosum  (Fig.  275,  20). — This  vessel 
creeps  on  the  inferior  face  of  the  ischium,  backwards  and  inwards,  reaches 
the  crus  penis,  and  pierces  it  by  several  branches,  after  supplying  some 
muscular  divisions  and  the  posterior  dorsal  artery  of  the  penis. 

The  latter  is  situated  on  the  dorsal  margin  of  the  penis,  passes  forward 
between  the  two  ligaments  attaching  that  organ  to  the  symphysis  pubis, 
and  proceeds  to  anastomose  with  the  posterior  branch  of  the  anterior  dorsal 
artery  (Fig.  275,  21.) 

7.  Iliaco-femoral  Artery    (Figs.  275,  18  ;  277,  9.) 

Noticed  as  one  of  the  terminal  branches  of  the  pelvic  trunk,  the  iliaco- 
femoral  artery  only  exists  as  a  vessel  of  a  certain  volume  in  Solipeds.  In 
other  animals,  as  in  Man,  it  is  merely  an  insignificant  and  innominate  branch 
of  the  obturator  artery.  It  proceeds  outside  the  tendon  of  the  small  psoas 
muscle,  between  the  iliacus  and  the  neck  of  the  ilium,  which  it  passes  round 
obliquely,  above  the  origin  of  the  anterior  rectus  muscle,  to  descend  on  the 
external  side  of  the  latter,  and  plimge  into  the  mass  of  the  patellar  muscles, 
entering  them  between  the  anterior  rectus  and  vastus  externus,  after  sending 
out  some  branches  to  the  psoas,  gluteal,  and  muscles  of  the  fascia  lata. 


DIFFERENTIAL  CHAEACrTEBS  OP  THE  INTERNAL  ILIAC  ARTERIES  IN  OTHER  THAN  SOLIPED 

ANIMALS. 

1.  Internal  Iliac  Arteries  of  Ruminants. 

The  terminal  extremity  of  the  aorta,  after  giving  oiT  the  external  iliac  arteries 
bifurcates  to  constitute  the  pelvic  trunks,  and  in  the  angle  of  bifurcation  throws  out  a 
very  large  branch— the  sacra  media— horn  which  emanate  the  arteries  of  the  tail 
This,  however,  is  not  the  only  important  peculiarity  to  be  noted  in  the  disposition  of  the 
pelvic  arteries.  The  internal  iliac  artery  emits  at  its  origin  a  very  short,  but  very  large 
branch,  which  divides  to  form  tlie  umbilical  arferij,  and  an  enormous  uterine  arteiii  tl  at 
supplants,  to  a  great  extent,  the  utero-ovarian  artery ;  it  is  then  directed  backwards  on 
the  internal  face  of  the  great  ischiatic  ligament,  crossing  the  direction  of  the  himbo-sacral 
plexus.  In  its  course  it  furnishes  bitinches  resembling  the  iliaco-muscular  the  qlutcal 
and  the  ischiatic,  and  is  continued  about  the  middle  of  the  pelvis  by  the  internal  pudic 
artery,  which  terminates  by  forming  the  dorsal  artery  of  the  clitoris,  after  (listributing 
brandies  to  the  rectum  and  the  genito-uiinary  organs  lodged  in  the  pelvic  cavity 

It  will  be  seen  from  this  description— which  refers  onlv  to  female  animals  but  is 
easily  applicable  to  raides- that  no  mention  is  made  of  an  iliaco-femoral  or  obturator 
artery.  This  is  because  these  two  vessels  are  entirely  absent  in  the  SJieep  and  the  last 
though  present  in  the  larger  Euminants,  is  yet  in  a  very  rudimentary  state  both  bein-^ 
supplemented  by  the  deep  femoral,  whose  ditnensions  are  considerable.  'Neither  is 
the  lateral  sacral  or  subsacral  artery  described,  as  it  is  also  wanting,  its  ischiatic  branch 
coming  directly  from  the  pelvic  trunk,  and  its  coccygeal  divisions  being  supplied  bv  thn 
middle  sacral  artery.  o     fi        /  lo 
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2.  Internal  IHaa  Arteries  of  the  Fig. 
Twos-mglG  Whes,o,ifvinating  ono  above  t.he  °the.^  arise  from  the  extrm^^ 
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middle  line,  proceeds  backwards  on  the 
interior  face  of  the  os  fcacrum,  and  con- 
stitutes the  coccygeal  arteries,  after  giving 
off,  at  about  l  i  inches  from  its  origin,  two 
lateral  branches,  traces  of  the  lateral 
mcral  arteries,  which  furnish  the  spinal 
riimiiscuks  of  the  sacral  region. 

The  iliac  trunk  near  its  origin  sends 
off  the  umUlicid  artery,  Ls  directed  back 
towards  the  gi'eat  sciatic  notch,  there 
detiiches  gluteal  branches,  and  is  pro- 
longed beyond  the  notch  to  the  external 
sui'ivce  of  the  great  ischiatic  ligament  in 
forming  the  internal  pudic  artery. 

The  latter  emits,  before  leaving  the 
pelvic  cavity,  a  long  hxmorrhoidal  artery, 
that  creeps  bnck  by  the  side  of  the  rectum, 
to  be  distributed  to  the  posterior  extre- 
mity of  that  intestine  and  the  adjoining 
genito-urinary  organs.  Without  the  pel- 
vis, it  abandons  some  gluteal  branches, 
the  most  considerable  and  posterior  ot 
which  represent  the  ischiatic  artery  ol 
Solipeds.  It  then  re-entc-rs  the  cavity 
of  the  pelvis,  and  terminates  at  the  base 
of  the  penis  by  forming  the  cavernous 
and  dorsal  aiieries  of  that  organ. 

3.  Internal  Iliac  Arteries  of  Carnivora. 

The  internal  iliac  arteries  in  the  Car- 
nivora result  from  the  bifurcation  of  an 
arteiial  trunk,  that  prolongs  the  aorta 
beyond  the  origin  of  the  external  iluics, 
as  far  as  the  first  intersacral  arlicula- 

*^™The  pelvic  trunk  of  the  Dog  at  first 
transmits  the  umbilical  artery,  which  is 
remarkable  for  its  small  calibre,  and  the 
flesuosilies  it  describes  before  reaching 

the  bladder.  r  i 

Then  the  internal  iliac  courses  for  1  or 
n  inches  behind,  and  to  the  inside  of,  the 
pelvi-crural  venous  trunk,  dividing  into 


ABDOMINAL  AORTA,  WITH  ITS  BRANCHES,  IN 
MAN. 

1    Phrenic  arteries;  2,  Coeliac  axis;  3,  Gastric 
'avtery;      Hepatic  artery,  divuhng  into  n^^^^^^   pem-cru.ax  ......  -  . 

and  left  hepatic  branches;  5  Splemc  ai  ery,  ^  ^       j.eg     the  entrance  to  the  pelvis. 

^"P"  One  of  these  branches  goes  towards 
the  viscera  contained  in  the  ix-lvic 
cavity;  this  is  the  internul  pudic  artery. 
It  passes  backwards,  turns  the  ischial 
arch  and  terminates  in  the  cavernous 
and  dorsal  arteries  of  the  penis,  after 
furnishing  vesical,  hajmorrhoidal,  and 
urethral  branches,  as  well  as  tlie  uterine 


auu  leii-  licjjuuiw  ~   ,     .  - 

passmg  outwards  to  the  spleen;  6, 


renal  artery  of  right  side;  7,  Right  renal 
ar?e  y  longer  than  the  left,  passing  outward 
to  rieht  kidney;  8,  Lumbar  arteries;  9,  Su- 
,er  r  mesentek  artery,  1<\  The  two  sper- 
Sc  arteries;  11,  Inferior  meseutenc  ..rt^iy  , 
12,  Sacra  media  ;  13,  Common  dracs  ;  14  R  ght 
internal  iliac;  15,  External  l/'J;^'^^^'^  unu..„.= 

trie  artery ;  17,  Circumflexa  ilu ;  !»' _,.,g,.„  of  the  female.  Ihe  latter  is  v  cry 
floral  a^4ry;  dividing  into  superficial  and  <^^^^2Lus,  and  is  placed  in  the  siib- 
deep  femoral.  stance  of  the  broad  ligament,  ^^^^  }^^ 

small  curvature  of  the  uterine  cornu   whence  it  is  directed  lbrwai.  to^the^o.a^^ 
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iwhialit!  branch  in  Soliiicils;  it  cscnpea  from  tlio  pelvic  onvity  with  tlio  great  sciatic 
iiervp,  wliieli  it  accompanies  to  bohind  the  tliigli,  wlicro  it  is  expended,  after  giving  off 
on  its  coiu'se  spinal  and  gluteal  twigs.  It  is  not  this  biancli  which  supplies  the  coecy- 
fjeal  arteries ;  these  como.  as  in  Ihe  Pig  and  lluminants,  from  the  middle  sacral  artery. 

COMPARISON-  OP  THli  INTKliNAL  ILIAC  ARTERIES  IN  MAN  WITH  THOSE  OF  ANIMALS. 

The  aorta  in  Man  bifurcates  at  the  fourth  lumbar  vertebra  to  form  the  primitive  (or 
common)  iliac,  arteries,  which  descend  to  eacli  side  of  the  margin  of  the  pelvis,  where 
they  divide  into  two  brandies,  the  internal  and  external  iliacs. 

The  infernal  iUae,  or  hypngadric  artery,  passes  beneath  the  sncro-iliac  articulation, 
!ind  brealcs  up  into  nine  or  eleven  branclips  that  go  to  Ihe  walls  of  the  pelvic  cavity,  or 
to  tlie  orgnus  contained  in  it.  Their  disposition  somewhat  resembles  that  of  Car- 
nivora;  in  their  distribution  they  represent  the  various  branches  of  the  internal  iliac  of 
i^olipcds.  Tiius  we  find  :  1,  An  umbilical  artery  ;  2,  Tlie  vesiro-prosfatic  artery,  re- 
sembling the  brimch  of  the  same  name  given  off  in  the  Horse  by  the  internal  jjudic  ; 
3,  Tlie  middle  hvihorrhoidal  artery,  that  passes  to  tlie  reetun)  like  the  branch  of  the 
iiiternni  pudic  ;  4,  The  ileo-lumhar  artery,  the  iliaco-muscular  of  Solipeds  ;  5,  The  lateral 
itacral  artery,  which,  behind,  joins  the  middle  sncral  instead  of  dividing,  as  in  the  Horse, 
into  ischiatic  and  lateral  coccygeal;  G,  Tlie  obturator  artery;  7,  Gluteal  artery ;  8,  Is- 
chiatic ;  9,  Internal  pudic,  that  terminates,  as  in  animals,  by  the  cavernous,  dorsalis 
penis,  and  the  transversa  perinci  arteries.  The  arterial  branches  of  the  rectum,  or 
inferior  Jixmorrhoidal,  are  furnished  by  the  internal  pudic  artery. 

Article  IV. — External  Iliac  Arteries  or  Crural  Trunks.  (Fig.  277, 11.) 

The  external  brandies  of  tlio  terminal  qiiadrifurcations  of  the  posterior 
aorta,  the  crural  trunks  descend  on  the  sides  of  the  entrance  to  the  pelvic 
cavity,  in  describing  a  curve  downwards  and  forwards,  and  a  direction 
oblique  from  above  to  below,  before  to  behind,  and  within  outwards. 
Maintained  within  the  small  psoas  and  iliacus  muscles  by  the  peritoneum 
covering  them,  they  are  bordered  posteriorly,  and  to  the  inner  side,  by 
the  iliac  vein,  which  isolates  them  from  the  pelvic  trunk.  When  they 
arrive  at  the  anterior  border  of  the  pubis,  in  the  interstice  which  separates 
tlie  pectineus  from  the  long  adductor  of  the  leg,  each  is  prolonged  to 
the  thigh,  and  takes  the  name  of  femoral  artery  ;  and  tlience  into  the  angle 
of  the  femoro-tibial  articulation,  where  it  receives  the  denomination  of 
popliteal  artery. 

Before  passing  to  the  description  of  these  two  vessels — continuations 
of  the  exterjial  iliac  artery,  we  will  indicate  the  collateral  branches  which 
emanate  from  this  trunk  itself.  These  are  two  principal :  the  small 
testicular  or  uterine  (a-emastcric),  and  the  circimflexa  ilii.  The  first  having 
been  already  described  (p.  534),  wc  have  only  to  notice  the  second. 

CiRcuiirLEs  Iliac  Artery  (Fig.  272,  11).— This  artery  eommencfes  at 
an  acute  angle  near  the  origin,  and  in  front  of,  the  external  iliac;  it 
sometimes  emerges  directly  from  the  abdominal  aorta.  It  is  directed 
outwards,  passes  between  the  peritoneum  and  the  lumbo-iliac  aponeurosis, 
and  arriving  at  the  external  border  of  the  great  psoas  muscle,  or  even 
beyond  that,  it  bifurcates.  The  anterior  branch  sends  its  ramifications  into 
the  transverse  and  small  oblique  muscles  of  the  abdomen,  whcro  they 
anastomose  with  the  abdominal  ramuscules  of  the  lumbar  and  intercostal 
brandies;  the  posterior  bifurcation,  after  giving  some  vessels  to  the  same 
muscles,  traverses  the  abdominal  wall  a  little  below  the  external  angle  of  the 
ihurn,  in  passing  between  the  small  oblique  and  iliacus  muscles,  to  descend 
within  the  anterior  border  of  the  ilio-aponcuroticus  (tensor  vagina;)  muscle 
and  expend  itself  in  front  of  the  thigh  by  subcutaneous  divisions.  ' 

2  N 
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DISTRIBUTION  OF  THE  EXTERX.VL  AXn 
INTERNAL  ILIAC  ARTERIES  IN  THE  MARE. 

Abdominal  aorta ;  2,  Internal  iliac  artery  : 
'  3  Common  origin  of  the  internal  pudic  and 
the  umbilical  arteries— the  latter  is  cut ;  4. 
Internal  pudic  artery;  5,  Vaginal  artery; 
6  Lateral  sacral  artery ;  7,  Origin  of  the 
criuteal  artery,  which  springs  in  this  instance 
from  the  lateral  sacral,  a  circumstance  most 
frequently  observed  in  the  Ass;  8,  Origin 
of  the  ilio-muscular  artery ;   9,  Origin  of 

iliaco-f^moral  -tcry  7 10  Obt— aij^^^ 
cumflcx  iliac  artery,  ^u*; .  13,  l<emo  ai  «i     X  .      ^.^^  muscular  artery ;  16, 

femoral  and  prepubic  arteries ;  ^  J  Ongm  o  t  ^.^^^^^  _ 

Origin  of  the  saphcna  'Y^f  P.f '  ,Vovu  of  the  great  fcmoro-popliteal  nerve;  SI, 
19,  Femoro-popliteal;  20,  Satellite  •''i-'"/.  '^branch  with  the  saphcna;  2S.  Ex- 
Po'stcrior  tibial  f^^T;  2|. /^s  communica^^  ,UutarneA-e ;  25,  Digital 

ternal  plantar  artery ;  2-1-,  batcimc  aiitij 
artery. 
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FEMORAL  ARTERY.      (Fig.  277,  13). 

The  femoral  artery,  a  prolongation  of  the  external  iliac,  which  changes 
its  name  on  leaving  tiio  anterior  border  of  the  inibis,  at' first  lies  beneath  the 
crural  arch,  beside  a  cluster  of  lymphatic  glands,  iu  the  space  comprised 
butweou  the  pectineal  muscles,  the  long  adductor  of  the  leg,  and  the  iliacus. 
From  this  interstice  it  descends,  accompanied  by  its  satellite  vein,  which  lies 
behind  it,  and  the  internal  sai)hena  nerve,  along  the  pcctineus  and  vastus 
internus,  at  the  posterior  border  of  the  long  adductor  of  the  leg.  It  soon 
leaves  that  muscle,  however,  to  traverse  the  ring  formed  by  the  two  branches 
of  the  great  adductor  of  the  thigh  and  the  oblique  concavity  on  the  posterior 
face  of  the  femur,  and  reaches  the  superior  extremity  of  the  gastrocnemii, 
between  which  it  is  continued,  and  assumes  the  name  of  popliteal  artery. 

On  its  course  the  femoral  artery  distributes, a  certain  number  of  collateral 
branches  to  the  adjacent  parts.  These  are  :  the  prepuhic,  deep  muscular, 
superficial  muscular,  the  small  muscular,  and  sapliena  arteries. 

rreparaiion. — The  anin.al  being  placed  in  the  first  position,  and  the  limb  raised  the 
skill  is  ( aiel'ully  removed  fr(  m  ti.e.  inner  a.-ptct  of  the  tlii^h,  the  external  generative 
organs  in  the  iiigninal  region,  and  the  inferior  abdominal  wall.  'Die  sapliena  vein  is 
first  to  be  exposed,  and  the  branches  of  the  artery  of  that  name  dissected;  next,  the 
prepubic  artery,  which  is  to  be  sought  for  in  the  inguinal  canal,  and  its  branches 
prepared  1  y  dissecting  fiom  their  origin  to  their  termination.  The  excision  of  a  portion 
of  the  adductors  of  the  leg,  and  tlic  gi'cat  adductor  of  the  thigh  will  sufficiently  exposei 
the  femoral  artery  and  its  other  collateral  branches. 

1.  Prepubic  Artery.    (Fig.  275,  4.) 

This  artery  originates  at  the  artificial  line  of  demarcation  which  separates 
the  external  iliac  from  the  femoral  artery,  at  the  superior  extremity  of  the 
latter.  It  therefore  emerges  from  that  vessel  at  the  anterior  border  of 
the  pubis,  and  never  aionc,  but  always  with  the  deep  muscular  branch, 
by  means  of  a  common  and  generally  very  short  trunk,  which  springs  at 
an  acute  angle  from  the  inner  side  of  the  femoral  artery. 

The  prepubic  artery  traverses  the  crural  ring,  opposite  which  it  arises ; 
it  lies  on  the  anterior  face  of  Poupart's  ligament,  behind  the  neck  of  the 
vaginal  sheath,  and  after  a  very  short  course  separates  into  two  branches — 
the  posterior  abdominal  and  external  pudic  arteries. 

Posterior  Abdominal  Artery  (Epigastric  of  Man) — (Fig.  275,  5).  

This  leaves  the  external  pudic  artery  at  an  acute  angle,  enters  the  femoral 
ring  by  crossing  the  direction  of  the  spermatic  cord,  places  itself  between  the 
small  oblique  and  transverse  muscles  of  the  abdomen,  passes  forward 
along  the  external  border  of  the  great  rectus  muscle,  and  finally  enters  the 
substance  of  that  muscle,  where  its  terminal  divisions  anastomose  with  those 
of  the  anterior  abdominal  artery.  The  numerous  collateral  branches  this 
artery  throws  off  on  its  track  principally  go  to  the  rectus  muscle,  or  the 
other  parts  composing  the  inferior  abdominal  wall,  the  skin  included;  the 
superior  branches  communicate  with  the  circumflexa  ilii. 

The  position  this  artery  occupies  at  its  origin,  and  with  reference  to  the 
abdominal  ring,  is  worthy  of  remark;  indicating,  as  it  docs,  that  iu 
strangulated  inguinal  hernia  division  of  the  ring  should  be  made  outward.? 
to  avoid  wounding  the  vessel.  ' ' 

External  Pudic  Artery  (Fig.  275,  6).— This  artery  descends  at  first 
on  the  posterior  wall  of  the  inguinal  canal,  behind,  and  a  little  to  tlie  inside 
of,  the  spermatic  cord  ;  then,  having  passed  the  inferior  ring  of  the  canal  it 

2  N  2 
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bifurcates  into  tho  subcutaneous  cMowinal  artery,  and  tlic  anterior  dorsal 
artery  of  the  lyenis.  . 

The  suhcidancous  ahdonimal  artery  is  directed  forward  on  the  Buperhcial 
face  of  tho  abdominal  tunic,  bordering  in  its  course  the  insertion  of  the 
suspensory  ligament  of  the  sheath.  Arriving  at  the  anterior  extremity 
of  that  ligament,  it  terminates  in  several  subcutaneous  divisions,  one  ol 
which  is  inflected  beyond  tho  umbilicus  to  anastomose  en  arcade  witli 
a  similar  branch  from  the  opposite  artery.  It  gives  off  twigs  to  the  scrotum, 
sheath,  superficial  inguinal  glands,  skin,  &c.  (Fig.  275,  7).  . 

The  anterior  dorsal  artery  of  the  penis  gains  the  superior  border  ot 
that  organ,  after  supplying  one  or  two  scrotal  branches,  and  separates  into 
two  portions  ;  one,  posterior,  meets  the  dorsal  cavernous  artery  of  the  penis 
and  anastomoses  with  it;  the  other,  anterior, longer,  more  voluminous  and 
very  flexuous  during  retraction  of  the  penis,  follows  the  dorsal  boi-der  ot  tJie 
organ  to  its  anterior  extremity,  where  it  enters  the  erectile  tissue  that  iorms 
this  part.  From  the  two  branches  of  this  anterior  dorsal  artery,  there  are 
given  off  as  in  the  posterior  one,  ramuscules  which  penetrate  the  corpus 
cavernosum,  and  the  walls  of  the  urethra ;  they  give,  besides,  some  praeputial 

twigs  (Fig.  275,  8).  •.  •  -u  v 

In  the  FEMALE,  the  external  pudic  artery  offers  a  disposition  which,  if  not 
simUar,  is  yet  analogous  to  that  just  indicated.  As  in  the  male,  this  vessel 
traverses  the  inguinal  canal,  and  after  leaving  it  divides  into  two  branches . 
one  the  anterior,  or  siibcutaneous  ahdominal  artery,  the  other  the  posterior,  or 
mammarv  artery.  The  last,  the  most  voluminous,  represents  the  dorsal 
"17  01  the  peiis.  It  distributes  several  branches  to  the  mammary  tissue 
and  is  prolonged  between  the  thighs  by  a  perineal  branch,  which  termmates 
in  the  inferior  commissui-e  of  the  vulva,  after  gmng  off  glandular  and 
cutaneous  branches. 

■    2  Profunda  Femoris,  Great  Posterior  Muscular  Artery  of  the  Tliigh,  or  Deep 

Muscular  Artery.  (Fig.  277,  Uj. 
Arising  in  common  with  the  prepubic  artery,  the  profunda  femoris  passes 
backward  penetrates  between  the  iliacus  and  the  pectmens  muscles,  after^^  aids 
bSren  he  latter  and  the  external  obturator  muscle.  In  this  way  it  arrives 
benS  Se  deep  face  of  the  adductors  of  the  thigh,  when  it  b-omes  1^^^^^^^^^^ 
behind  the  femur,  and  disappears  m  the  substance  of  the  internal  ana 
noSoi  crural  muscles  by  ascending  branches,  which  anastomose  with  the 
fschiatie  artery,  and  descending  and  internal  branches,  whose  terminal 
rnmifications  open  into  those  of  the  obturator  artery.  .    .  .       .  1  • 

Thrp^cipal  twigs  of  the  coxo-femoral  articulation  are  derived  fi-om  this 

vessel. 

3.  Superficial  Muscular,  or  Great  Anterior  Muscular  Artery.    (Fig.  277,  15.) 

Rmaller  than  the  preceding,  and  commencing  opposite  to  1^"]^ 
1  niJeiv  nisscs  downwards,  outwards,  and  forwards,  runs  between 

n  c  mmon  the  psoas  magnus  and  ili-"^^--- -^-^sTtTrnt  fro^^^^^^^^^^ 
muscles  dins  into  the  interstice  separating  the  vastus  mternus  Irom  tiic 
TtSrSs  of  the  thigh,  andis  lost  in 

Tli^s  vpcisel   therefore,  resembles  the  iliaco-lemoiai  aitcij,  \^u>^u 
observed  to  enter  this  tric;ps  by  penetrating  between  the  anterior  rectus  .uid 
the  vastus  externus. 
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4.  Innominate  or  Small  Muscular  Arteries. 

The  femoral  artery  gives  off  on  its  course  nnmorous  small  branches 
ilestined  for  the  neighbouring  muscles,  though  too  diminutive  to  merit  parti- 
cular descrii)tion.  One  of  these  furnishes  the  mitritice  artery  of  the  femur, 
tlie  largest,  pcrliaps,  of  all  the  arteries  supplying  bones.  Another  (Fig.  277, 
17)  sends  to  tlie  stifle  a  long  articular  branch,  analogous  to  the  great 
anastomoticiis  of  Man,  which  descends  along  the  vastus  internus,  beneath  the 
adductors  of  the  leg,  at  the  interstice  which  separates  these  two  muscles. 

5.  Sapliem  Artery.    (Fig.  277,  16.) 

This  artery,  remarkable  for  its  small  volume,  the  length  of  its  course,  and 
its  connections  with  the  vein  whose  name  it  bearsj  is  destined  for  the  skin  on 
the  inner  side  of  the  thigh  and  leg. 

It  takes  its  origin  at  an  acute  angle,  from  nearly  the  middle  of  the  femoral 
artery,  either  alone  or  in  common  with  one  of  the  principal  innominate 
muscular  branches,  and  becomes  superficial  in  passing  into  the  interstice  of 
the  two  adductors  of  the  leg,  or  in  traversing  one  of  these,  usually  the  short 
one  or  givacilis.  It  lies  on  the  surface  of  this  muscle,  beside  the  saphena 
vein,  and  bifurcates  at  the  angle  of  union  of  the  two  roots  which  constitute 
that  vessel.  One  of  the  branches  accompanies  the  anterior  vein  to  nearly 
the  lower  thii-d  of  the  leg  ;  the  other  follows  the  posterior  vein,  and  usually 
anastomoses  in  the  hollow  of  the  hock,  above  the  calcaneus,  with  a  branch 
from  the  posterior  tibial  artery,  and  which  also  communicates  with  one  of  the 
branches  of  the  femoro-popliteal  artery. 

Popliteal  Artery.    (Fig.  277,  18.) 
. -PreparaizoB—The  preparation  which  has  served  for  Ihe  study  of  tlio  femoral  arterv 
JoplLurmusclT"  ^'""^  gastrocnemius  and 

The  above  name  is  given  to  the  continuation  of  the  femoral  artery. 
Ihis  vessel  follows  a  descending  direction  behind  the  femoro-tibial  articula- 
tion between  the  two  gastrocnemii  muscles,  insinuates  itself  beneath  the 
popliteus  and  bifurcates  at  the  peroneal  arch  after  a  course  of  from  6  to 
b  inches,  to  form  the  posterior  and  anterior  tibial  arteries. 

Ihe  popliteal  artery  emits  on  its  track  :  1,  Th^  femoro-poplUeal  artery  ; 
2  Articular  branches ;  3,  Muscular  branches  chiefly  destined  to  the 
d?vSrTt"r''^''.'  «^y^^i«\it  necessary  to  particularise  one  long 
1  f perforatus,  in  company  with  the  great 
therTtr  to  terminate  superficially  near  the  tendo-Achllis 

a"ty  (Fig  277,Tor'  '  ^""'^  '^^^ 

r1r«i!:?'-^''"T"%^'''"^"r'''*2'^'*^^  only  one  of  these  collateral  branches 
de  ervmg  particular  mention.  Its  origin  indicates ;  the  limit  of  the  femoral 
and  pophtcal  arteries  as  it  is  detached  at  a  right  angle  below  the  liT  of 

tesseir     tkcid"  b't*''  ^*        intei?nediat?  point  of  these  ^two 

vessels.  Placed  between  the  semimembranosis  and  semitendinosis 
muse  es  on  the  one  part,  and  the  long  vastus  on  the  other,  th^veS  s 
directecl  from  before  to  behind,  and  arrives  at  nearly  the  pos  eiSr  border  of 
the  buttock,  where  it  terminates  in  subcutaneous  brancLs  afL  emitti^^^ 
descending  and  ascending  branches.  Among  the  first  of  thesrwhSh  arn 
principally  destined  to  the  gastrocnemii  Siuscles,  somet  mes'  S  s  th 
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satellite  web  of  tl.o  .ciatie  arul  a^n^ 

tUe  external  sapliena  nerve  into  the  ^'f'^^'^'i^^^^^^^^^  of  the 

the  preceding,  a  branch  o    the  poBtenor  ^nd  all 

ascending  ^^--^^-.^nbcteep  ^oS^t  Xb  the'  iLbiatic  arteries  in  the 

TERMINAL  BUANOHES  OF  THE  POPLITEAL  AUTEUV. 

1.  Posterior  Tibial  Artery.    (Fig.  277,  21.) 
-I'ollow  the  indications  furnished  by  figure  277. 

fieial,  and  lying  ^^^^      ,f  "^^^^^^^  Arriving  at  the  apex  of  the 

flexor  ^miscle,  along  with  Its  satd^^^^^^^  ^^^.^^^  along 

OS  calcis,  it  crosses  f^^^'^^^^i^'l^l,,^^  at  the  astragalus  xt 

with  the  sciatic  nerve  passes^^^^^^ 

separates  into  wo  terminal  branches    ^  J^^^^^^^  ^^.^^^^^^  aest.ned  to  the 

Collateral  o  The  medullary  artery  of  the  tibia;  3,  The 

posterior  deep  tibial  muscles    2  ^  l^,.g3  venous  arch, 

tarsal  articular  ^^-^^X^n /near  t^e  inferior  Extremity  of  the  tibia,  to  be 
passes  under  the  P^^^fJ^^^J^  descending  ramuscules  and  ascending  tvngs 
fl^stributed  outside  the  tarsus  by  ciescGiiu   s  A  superficial  ascending 

branch,  arising  orimaiily  fr""" /™ .J""""  i^^^^^  in  (he  hoUow  of  to 
formed  by  the  artery  »   >'   l°^='i,:*:rtery,  ,s  well  as  with  the  sa  elhte 

-;u:rhrrst£j.£^^^^^^^^^^ 

bTSf^p^£^  ,.nehes  0,  the  —  tibi. 

the  outer  side  of      .^5^,?:^^\^',^tX^^  peito^^  -°\'^f 

are  placed,  one  wi  bin,  the  ^f;^''''^^^l  J  extremity  of  the  metatarsus^ 
along  with  the  plantar  nerves  to  ^  J         ^^.^ti,  the  perforating  pedal 

;ti^  they  leave  tl^^  ^^/J^.^J,  ^aTa^^^^^^^^^  "PP-  ^^t-"*-^  '''I 
artery,  and  form  a  kind  of  deep  aicaao  post-metatarsal  fibrous 

-elL  of  tetradactylous  or 

pidact^^^^^^^^  0-1^  ^^"^ 

ramuscules  to  the  ^^^'f  ^^/^f^tl'^Ly  form  in  uniting  with  the  perforating 
From  the  convexity  of  the  aich  tl^^^^^^^^     Ranches:   1,  Two  superficial 

pedal  artery,  a-rise  ^^''Ll'l^i^TZLv^^^^^^^    the  plantar  nerves.  n.id 
Lnominate  and  very  ^^I'^'^.^ienLJ to'^i^o  sesamoid  groove,  who 
r-vPoiiinG  by  the  side  ot  the  ncxoi  i  (F  gs.  277,  24;  2(8,  h), 

Siey  inosciLe  with  the  co  loje^^^    lo^'iar  L^osseous  arteries  dis- 
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artery  wliicli  is  of  considerable  size  in  other  animals.  Placed  within  the 
external  metatarsal  bone,  it  anastomoses,  by  its  inferior  extremity,  with  a 
branch  of  the  metatarsal  pedal  artery.  The  internal  interosseous  flaniar  artery 
may  be  considered,  if  we  would  neglect  the  study  of  analogies,  as  the  continua- 
tion of  the  perforating  pedal  artery,  which  it  rivals  in  volume.  It  descends 
to  the  external  side  of  the  internal  metatarsal  bone,  beneath  tbe  margin  of  the 
suspensory  ligament  of  the  fetlock,  and  terminates  a  little  above  the  tubercle 
of  the  external  metatarsal  bone,  in  uniting  at  a  very  acute  augle  with  the 
metatarso-pedal  artery.  It  gives  off  on  its  tract :  the  medullary  bi'aucli  of 
the  principal  metataisal  bone ;  a  small  branch  to  the  external  interosseous 
artery ;  several  ramnscules  whicb  transversely  cross  the  posterior  boi-der 
of  the  internal  metatarsal  bone  to  supply  the  cellular  tissue,  the  skin,  and 
the  tendons  applied  to  the  median  metatarsal  bone. 

2.  Anterior  Tibial  Artery.    (Fig.  278,  1.) 
Preparation. — Expose  the  artery  by  removing  the  anterior  muscles  of  the  leg. 

The  anterior  tibial  artery  is  the  largest  of  the  two  branches  terminating 
the  popliteal  trunk.  It  traverses  th.e  tibial  or  tibio-peroneal  arch,  and,  with 
its  satellite  veins,  places  itself  on  the  anterior  asjject  of  the  tibia,  down 
which  it  passes  by  following  the  deep  face  of  the  flexor  muscle  of  the 
metatarsus.  On  reaching  the  front  of  the  tibio-tarsal  articulation,  it  loses 
its  name  and  takes  that  of  the  pedal  artery. 

The  anterior  tibial  artery  gives  off  a  great  number  of  collateral  branches, 
which  are  principally  distributed  among  the  tibial  muscles.  One  of  them, 
descending  along  the  fibula,  beneath  the  lateral  extensor  muscle  of  the 
phalanges,  clearly  represents  a  trace  of  the  peroneal  artery  of  Man. 

3.  Pedal  Artery.    (Fig.  278, 1'.) 

A  continuation  of  the  anterior  tibial  artery,  whose  name  changes  on  its 
arrival  in  the  region  of  the  foot,  the  pedal  artery  couz'ses  downward  over  the 
anterior  face  of  the  tibio-tarsal  articulation,  by  bending  slightly  outwards, 
and  passing  beneath  the  cuboid  branch  of  the  flexor  muscle  of  the  metatarsus! 
At  the  second  row  of  tarsal  bones  it  divides  into  two  branches,  which  we 
will  designate  tie  perforating  pedal,  and  the  metatarso-pedal  arteries,^  the 
latter  continued  inferiorly  by  the  digital  arteries,  or  collaterals  of  the  digit. 

The  collateral  branches  emanating  from  this  vessel  are  all  articular 
cutaneous,  and  of  no  importance.^ 

Perforating  Pedal  Artery.— It  crosses  the  tarsus  from  before  to 
behind,  by  passing,  with  a  venous  branch,  into  the  canal  between  the 
cuboid,  scaphoid,  and  great  cuneiform  bones;  it  then  joins  the  arch  formed 
by  the  anastomoses  of  the  two  plantar  arteries— terminal  divisions  of  the 
posterior  tibial  (Fig.  278,  2). 

Metatarso-pedal  or  Collateral  Artery  of  the  Cannon.^  Much 

'  The  vessel  we  have  here  nnmecl  the  ijerforaiimj  pedal  artery  is  only  the  like 
termiuation  of  the  same  artery  in  Man.  The  metatarso-pedal  artery  o\\g\\i  to  be  re«-arded 
as  the  representative  of  one  of  the  dorsal  interossci  arteries,  because  of  its  position^'in  the 
interstice  of  the  middle  and  external  lateral  metatarsal  bones.  The  dorsal  interstice  of 
the  inner  side  also  lodges  an  interosseous  branch,  usually  supplied  by  the  external 
plantar  artery  ;  but  its  diameter  is  so  diminished  that,  in  order  to  avoid  complexity  bv 
introducing  an  almost  useless  element  into  the  didactic  descriptioTi  of  (lie  nosterior 
tibial  artery,  we  have  thought  it  our  duty  to  neglect  its  indication. 

-  One  of  tlicso  may  be  regarded  as  the  analogue  of  the  dormlis  pedis  of  Man 

•'  Kigol  has  designated  this  artery— we  do  not  know  wliy-the  mpcrjicial plantar  artery 
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larger  than  the  preceding,  this  vessel  (Fig.  278  3)  may  be  considered  as  a 
continuation  of  tlie  primitive  pedal  artery.  It  :s  lodged  at  first  m  the 
fissure  situated  outside  the  middle  metatarsal  bono,  in  front  of  the  external 
™Xtarsal  bone  and  afterwards  passes  between  these  two  bones  above  the 
Setle  teSat^  the  latter/reaching  the  posterior  faee  of  the  farst 
tubeicle  teimmam  b^^^^^^^         ^^^^  ^^^^^^  branches  of  the  suspensory 

Ficr  278.  ligament,  above  the  sesamoid  groove,  where  the  vessel 

bifurcates  to  form  the  collateral  arteries  of  the  dvjit. 

The  collateral  artery  of  the  cannon  receives,  a  sliort 
distance  above  this  terminal  bifurcation,  the  internal 
nlantar  interosseous  artery. 

On  its  course  it  gives  off:  1,  Numerous^  anteiior 
ramuscules  for  the  cellular  tissue,  tendons,  ligaments 
and  the  skin  on  the  anterior  face  of  the  nietatarsm  and 
fetlock  •  2  Some  thin  posterior  divisions,  one  ol  whicli 
ascends  within  the  external  metatarsal  bone  to  anastomose 
with  the  external  plantar  interosseous  artery,  alter  tur- 
nishing  several  Hgamentous,  tendinous,  and  cutaneous 
ramuscules  in  the  posterior  metatarsal  region. 

Digital  Arteries,  or  Collateral  Arteries  of  the 
Digit  (Figs.  277,  25;  278,  4  _;  283,  ll).--Eemax-kable 
for  theii-  volume,  these  arteries  carry  blood  to  the 
keratogenous  apparatus  enveloping  the  ungueal  phalanx 
and  fi^m  this  destination  derive  such  unportance  that 
thev  deserve  a  detailed  study.  ,  .      •  i 

Oriam.— The  digital  arteries  succeed  the  terminal 
extremity  of  the  collateral  of  the  cannon,  and  separate 
from  one  another  in  forming  an  acute  angle  below  the 
sesamoid  venous  arch,  above  the  fetlock  joint,  between 
the  two  branches  of  the  suspensory  ligament  behind  the 
inferior  extremity  of  the  principal  metatarsal  bone,  and 
in  front  of  the  flexor  tendons  of  the  phalanges. 

Course  and  Belations.-These  vessels  descend,  one  to 
the  right,  the  other  to  the  left,  from  the  lateral  parts  of 
the    L  acarpo-phalangeal    (and  mdatarso-pMlanged) 
articulation  to  the  internal  face  of  the  basilar  process, 
PKiKciPAL  arteries  ^5,^,3  they  bifurcate  to  form  the  plantar  and  preplantar 

XJrTor  Eoor  -^/-«^^^^™hole  of  this  course,  it  (the  dioital  artery) 
1,  Anterior  tibial  ar-     „  ^   ^     t]^e  flexor  tendons,  on  whose  margin 

fV.  Vf^fZ  S  id  Xe  it  is  maintained  by  loose  connective 
S  pea;.!  ^4^7.  tissue    Behind,  it  is  flanked  by  the  plantar  nerve,  which 

3,  Metatarso-pedal,  

or  collateral  artery  ^  ~~ 

of  the  cannon ;  4,  i,„ff„^  tr.  havp  allowed  it  to  retain  the  name 

Digital  artery;  5,  K  ^vouM  have  been  better  to  ^^^^^^  ^^^.^ 

Anterior  tibial  ar-  given  to     by  Girard-t^ie  Wc^^^^^^ 

tery;  6,  Posterior  not  the  only  instance  m  w^^^^^^^ 

root  of  the  internal  nomenclature         1  =  Tnt  nlJ^Tvnucceeded  in  finding  in  the 

Baphena  vein  ;   7,  unfortunate,  as  ho  ^^''^       J^Jj^^^Jt^rterbi^M       The  aim  of 

Origin  of  the  ex-  Horse  the  real  ^••^Fosenta  ives  determinations 

plexus  of  the  foot,    of  deciding  if  we  are  right. 
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covers  a  portion  of  its  surface,  enlaces  it  witli  numerous  filaments,  and  is  so 
closely  associatetl  with  it  in  all  its  flexuosities  as  to  form  but  a  single  cord 

with  it.  ,     •        .  IT 

"  In  front,  it  is  margined,  though  for  a  short  distance,  by  its  satellito 
vein,  which  for  the  whole  of  its  track  rests  on  the  lateral  faces  of  the  two 
first  phalanges. 

"  At  its  upper  part,  near  its  origin,  and  on  the  lateral  portions  of  tho 
metacarpo-phalangeal  articulation,  the  digital  artery  is  crossed  from  behind 
to  before  by  the  anterior  branch  of  the  plantar  nerve,  and  it  is  covered  for 
tho  whole  of  its  extent  by  the  fascia  which  contiuaes  the  proper  tunic  of  the 
l^lantar  cushion,  whose  lateral  ligamentous  band  cuts  its  direction  obliquely 
from  above  to  below  and  behind  to  before,  at  the  middle  portion  of  the  first 
phalanx.'" 

Collateral  divisions.— These  are  :  1.  At  the  fetlock,  numerous  fine 
branches  distributed  to  the  metacarpo-phalangeal  articulation,  but  par- 
ticularly to  the  sesamoid  sheath,  and  the  tendons  lodged  in  it. 

2.  To  the  environs  of  the  upper  extremity  of  the  first  phalanx,  a  slightly 
ascending  and  sometimes  voluminous  twig,  for  the  tissue  of  the  ergot  (the 
horny  tubercle  behind  the  fetlock). 

3.  Towards  the  middle  of  the  same  bone,  the  vessel  named  by  Percivall 
the  perpendicular  artery,  and  correctly  so,  for  it  arises  at  a  right  angle  from 
the  digital  artery  to  divide  almost  immediately  afterwards  into  two  series  of 
ramifications — anterior  and  posterior.  The  anterior  branches  are  in  nearly 
every  instance  two  principal :  one  ascending,  passing  beneath  the  check 
band  of  the  extensor  tendon,  and  climbing  to  the  capsular  ligament  of  the 
fetlock  joint  to  meet  the  arterial  divisions  furnished  directly  to  that  ligament 
by  the  collateral  artery  of  the  cannon  ;  the  other  descending,  which  reaches 
the  side  of  the  second  phalanx,  where  its  ramuscules  anastomose  with  tho 
coronary  circle  and  the  circumflex  artery  of  the  coronary  substance  (cushion). 
The  posterior  ramifications  consist  most  frequently  of  two  principal  branches, 
— one  ascending,  the  other  descending  ;  these  insinuate  themselves  between 
the  flexor  tendons  and  the  sesamoid  ligaments,  to  be  distributed  to  these 
organs,  but  especially  to  the  synovial  membrane  lining  the  large  sesamoidean 
sheath.  Sometimes  it  is  seen  to  arise  alone  from  the  digital  artery.  It  must 
here  be  noted,  that  the  divisions  furnished  by  the  anterior  branches  of  this 
perpendicular  artery  communicate  with  those  of  the  opposite  side  in  front 
of  the  first  phalanx,  either  above  or  below  the  principal  extensor  of  the 
digit ;  and  that  the  posterior  branches  exhibit  a  series  of  analogous  anasto- 
moses. The  body  of  the  first  phalanx  is  therefore  enveloped  on  every  side 
by  an  arterial  plexus. 

4.  At  different  elevations  on  the  first  and  second  phalanges,  several 
tendinous  and  cutaneous  twigs,  which  are  of  no  importance. 

5.  The  artery  of  the  plantar  cushion,  which  arises  at  the  superior  border 
of  the  lateral  cartilage,  is  directed  obliquely  backward  and  downward,  and 
placed  within  the  posterior  border  of  that  cartilage,  to  be  distributed  to 
the  middle  portion  of  the  complementary  apparatus  of  the  third  phalanx,  as 
well  as  to  the  villous  tissue  and  the  coronet.  The  branch  expended  in  tho 
latter  sometimes  proceeds  directly  from  the  digital  artery;  it  is  a  very 
remarkable  vesssel,  is  inflected  from  before  to  behind,  crossing  the  posterior 
border  of  the  pedal  cartilage,  creeping  on  the  internal  face  or  in  the  textnro 
of  the  skin,  a  little  above  tho  coronet,  parallel  with  that  portion  of  tho 

'  H.  jBouZcy.— '  Traite  do  I'Orgiaiisation  du  I'ud  du  Clieval.'  Puria,  1S51. 
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koratogeiious  apparatus,  and  terminates  by  anastomosing  with  a  branch  of 
the  arterv  now  to  be  noticcfl.  . 

G  Tiie  coronary  circle^  formed  by  two  transverse  branches-one  anteiioi, 
the  other  posterior,  springing  at  a  right  angle  from  the  d.gital  a^'tey, 
the  cartilaginous  plate  of  the  os  pedis -passes  around  the  coronary  bone  to 
eet  the  aimlogous  branches  of  the  opposite  artery  to  anastomose  w,th  them 
kectly  and  by  inosculation.  The  coronary  crcle  therefore  presents  vvo 
d isSct  nor  ions :  one  posterior,  placed  above  the  superior  border  of  the  small 
se?ro  d  ieneath  the  perforans  tendon  ;  the  other  antenor,  more  extensive 
wfvoluArSs,  covered  on  the  sides  by  the  lateral  cartilages  of  the  foot, 
and  S  its  front' or  middle  part  by  the  expansion  of  the  antenor  extensor 

''"T^LttS^^^^^^  P-t-i-  '"^-^'^ 

OVA  tsimll  few  and  of  no  interest.  .      ,n       •  i 

"''Smong  t^    branches  arising  from  the  anterior  portion,  J^^re  is  only  a 
^mui^p  .-^  nntpd  which  are  remarkable  for  tbeir  moae 

:rtstSt"   1.  ir  :o^?^t  origi,.*  nea.-  the  border  of 

"•°Wch  is  fte  ordinary  ^ispositiou  of  tl.  ^^^^^ 

flcial  aroh-tho  circumta  artery  of  'l^^;"'"""-^™^^^^^  °To  altempt 

much  in  differeot  animals  and  eyen       <>  ''^^  and  4 

and  m-e-plantar  imi/iim!  flrfencs"  .mallcst  of  these  t™  terminal 

L  fheprq,!«»ta-  rrf-.^Sr-'tie  tosirScess  of  the  third  ,,hata«, 
branches,    f J        J  ^1°  this  process  from 

lU^arf  eSLnc::rs7oWwith  asat^     nerve  m  the  preplantar 

'^'rii. ».  »....>..>■  desi5»tea  th„  .„.. 

"in  all  treatises  on  '''f?,J°S.i,om..-ol  I"  .ifslinsni* 

s'";;r;«is;-  s:Sitr;£2r;'£:neSiit,:Znn„.i  ..ivi.,.,,,  or  t,.  ,».e™, 

tibial  artery. 
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lissuro  which  it  crosses  from  before  to  behind,  aud  terminates  near  its 
anterior  extremity  by  several  divisions  that  bury  themselves  m  the  os 
pedis.  In  its  course,  it  distributes :  1,  Before  passing  into  the  sub-basilar 
notch,  a  deep  retrograde  branch  destined  to  the  bulb  of  the  heel  and  the 
villous  tissue ;  2,  Immediately  after  leaving  that  notch,  a  second  retrograde, 
branch  whose  divisions  pass  backward,  behind  the  great  circumflex  artery  ot 
the  pedal  bone  ;  3,  During  its  passage  in  the  preplantar  fissure,  several  ascend- 
ing and  descending  branches  which  ramify  in  the  lammal  tissue;  the  first 
anastomose  with  the  descending  divisions  of  the  coronary  circle  and  the 
circumflex  artery  of  the  coronary  cushion. 

h.  The  plantar  ungueal  artery  ought  to  be  regarded  as  a  continuation  ot 
the  digital  artery,  because  of  its  volume  and  direction.  Lodged  at  first, 
with  a°tine  nervous  branch,  in  the  plantar  fissure,  it  afterwards  enters  the 
canal  of  the  same  name,  and  thus  penetrates  into  the  semilunar  sinus  of  the 
OS  pedis,  where  it  anastomoses  by  inosculation  with  the  opposite  artery, 
forming  a  deep  vascular  arcade  which  we  designate  the  plantar  arcade  or 
circle,  or,  after  M.  H.  Bouley,  the  semilunar  anastomosis  (Fig.  283,  12). 

Two  orders  of  branches  emanate  from  the  convexity  formed  by  this 
anastomotic  loop.  The  ascending  order  "  irradiate  in  the  spongy  framework 
of  the  third  phalanx,  and  like  so  many  hair-roots,  escape  by  numerous  open- 
ings from  its  anterior  face,  where  they  form  a  very  intricate  plexus  by  anasto- 
mosing, in  the  texture  of  the  laminal  tissue,  with  the  extreme  divisions  of  the 
anterior  branch  of  the  digital  artery  and  those  of  the  coronary  circle.  •  •  _  •  • 
It  is  to  these  divisions  that  Spooner  has  given  the  name  of  anterior  laminal 
arteries." — H.  Bouley. 

The  descending  order,  much  more  considerable,  named  by  Spooner  (W.  C, 
of  Southampton)  the  inferior  communicating  arteries,  arise  at  a  right  angle  from 
the  anterior  circumference  of  the  semilunar  anastomosis,  traverse  in  a  diver- 
gent manner  the  tissue  of  the  phalanx,  and  make  their  exit  by  the  large  fora- 
mina situated  a  little  above  the  inferior  border  of  the  bone,  where  they  furnish 
a  multitude  of  ascending  ramuscules  which  concur  to  form  tlie  arterial  net- 
work of  the  laminal  tissue.  "Then  they  anastomose  transversely  by  a 
succession  of  little  arcades  which  are  thrown  from  one  to  the  other,  and  in 
this  way  give  rise  to  a  great  circumflex  canal  whicli  follows  the  contour  of  the 
parabolic  curve  exhibited  by  the  thin  border  of  the  os  pedis,  on  its  inferior 
face  " — H.  Bouley.  This  vascular  arcade,  which  we  purpose  naming  the  in- 
ferior circumflex  artery  of  the  foot,  to  distinguish  it  from  the  circumflex  of  the 
coronary  cushion,  is  joined  by  its  extremities  to  the  preplantar  artery,  in  the 
same  manner  that  the  latter  circumflex  is  united  to  the  artery  of  the  plantar 
cushion.  From  its  concavity  it  throws  off  some  fourteen  or  fifteen  con- 
vergent branches,  which  are  destined  to  the  villous  tissue  of  the  sole. 


DIFFERENTIAL  CHAEACTBnS  OP  THE  EXTERNAL  ILIACS  IN  OTHER  THAN  SOLirED  ANIMALS. 

1.  External  Iliac  Arteries  of  Buminanls. 

In  the  Ox,  npnrt  from  tlie  considerable  volume  of  t!io  great  nmscular  arteries  of  the 
tliigli,  the  crural  trunk,  as  well  as  tlie  femoral  and  popliteal  arteries  continuing  it, 
comport  themselves  almost  the  same  ns  in  tlie  Horse.  It  is  only  wlion  wo  rtach  the 
IWHlerior  and  anterior  tibial  (irteries  that  we  find  some  pcculiiuilies  worthy  of  notice. 

Posterior  tihitd  arlerij. — Much  more  voluminous  tlian  tlint  of  Snlip(;ds,this  artery  folUiws 
the  same  truck,  and  terminates  in  an  analogous  manner:  forming  at  its  lower  extremity 
two  plantar  braui-hes,  wliich  aufistomoso  with  the  perforating  pedal  artery  behind  tho 
superior  extremity  of  the  principal  metatarsal  bono,  and  beneath  the  suspensory  ligament. 
But  these  two  brunches  are  far  from  possessing  the  ^anie  volume;  the  intermil  is  in- 
comparably the  largest,  and  appears  to  be  the  direct  continuation  of  tlie  ]iosterior  tiljial 
artery. 
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From  this  anastomosis  results,  as  in  the  Horso,  two  series  of  metatarsal  Iranclt^s—a 
profu'ind  ami  a  supcrjicktl.  i   ■     r  en 

The  profound  branches,  two  or  three  in  number,  form  on  the  posterii^r  lace  oi  uie 
metatarsal  bone,  below  the  suspensory  ligtuncnt,  the  posterior  int  rossca;,  mixea  wiUi 
two  or  throe  rotieuliited  venous  br.mohes,  and  anastomose  by  their  interior  exiremixy 
with  a  perfor.itiug  branch  of  the  collateral  of  the  cannon.  ,      ,    ^  •    n  „ 

The  superfickd  branches,  similar  to  those  which  accompany  the  plantar  nerves  m  tne 
Horse  arc  ot' very  uue.iiinl  calibre:  the  oxtumal  is  so  rudimentary  that  it  often  ebcapcs 
dissection ;  the  internal  in  reality  continues  tlic  plantar  artery  of  ti.e  same  side.  Both  are 
united  to  the  perforating  branch  already  noticed.  .         t      i  p 

Anterior  tibial  artevy'-After  passing  down  along  the  leg  on  its  autero-external  face 
as  in  Solipeds,  tliis  vessel  arrives  on  the  hock,  where  it  lakes  the  name  ot  pedul 
alter,,,  and  furnishes  the  perforating  pedal  artery;  it  is  continued  by  the  m^tatxirw  pedal 
or  collateral  artery  of  the  cannon.  xi   .   <- -rr^vco 

o.  The  perforat.ng  pedal  artery  does  not  differ  from  that  of  the  Uoise. 
h  The  metatar.-o.pedal,  or  collateral  of  the  cannon,  descends,  flanked  by  two  satell  te 
veins,  in  tlie  channel  on  the  anterior  face  of  the  metatarsal  bone,  giving  oil  towards  the 
inferior  extremity  of  tliat  channel  the  perforating  branch  already  spokeu  of,  and  w 
continued  into  tlie  digital  region  as  the  common  digital  artery.  f„,„„,„  r.iprP«1 

The  perforatinq  branch  of  the  collateral  of  the  cmnon  passes  into  the  foramen  pier^^^ 
from  before  to  behind,  across  the  inferior  extremity  ot  the  metatarsal  bone  arriving 
beneath  the  suspensory  ligament,  and  then  divides  into  several  ascending  fxud  descending 
Sc/ 1  C  fast  join  the  deep  and  superticial  posteiior  metatar..al  arterie.  (m^|shed 
bv  1  e  plantar  and  pedal  perforating  arteries.  Among  t^^^  second  we  notice  Jfee  d  g  a 
aiteries  fac-dmile^  in  miniature  of  tliose  which  will  be  described  in  the  anterioi 
^i^mT  tw^l  Sd  descending  on  the  exeentrie  side  of  the  Ph^^'^^S^f  =  "^^f  Vh.! 
mninc'  witl>  n  the'flexor  tendons  to  place  itself  behind  them  on  the  middle  line  ot  he 
Saf  legion,  and  prolonged  into  the  interdigital  space,  where  it  anastomosc-s  with  a 
brunch  of 'the  principal  artery  of  tlie  digits.  ,    .  ,  -u  f  „«r,  rlicrHa 

The  latter  artefy,  the  common  digital,  descends  into  the  space  be  ween  the  d.g.ts 
after  mss^n-  beneath  the  capsular  ligament  of  the  metatarso-phalangeal  articulation,  n 
Se  noter^ompiised  between  the  two  articular  surfaces  of  the  metatarsal  bone  and 
tirmin  tes  above  the  inferior  extremity  of  tlie  fast  phalanx  by  H^o  ungueal  art.r^s 
w  ose  deseiifron  will  be  reserved  until  describing  the  arteries  of  the  anterior  limb 
Tn  tho  number  of  collateral  branehes  emanating  from  this  vessel,  there  may  be  particularly 
J^iSrted  L  lar°  e  oS    which  arises  a  littll  before  the  separation  of  the  two  .mgneal 
arte£!  andl°directed  from  before  to  behind,  dividing  f  f P?f  P^J*,°',JJe 
iuterdi^^ltal  space  into  several  divisions,  the  prmcipal  ot  which  are    1' ° 

principle  they  are  found  to  be  exactly  like  these. 

2.  External  Iliac  Arteries  of  the  Pig. 
The  distribution  of  these  vessels  in  the  Fig  is  remarkably 

3  External  Iliac  Arteries  of  Carnivora. 

^"4;erS"'Sr,.-Tlus  vessel  does  not  give  rise  to  any  branch,  ns  the  cir- 
cumflexa  iUi  comes  directly  from  the  abdommal  aorta. 

1  In  small  Buminants':'^;j7^;:i^^^ 
rudimentary ;  the  saphena  artery  cons  itutes  «'«J  \^^r,  K.cr  absent  som.  time^.  and 
Iiraif  ^S^^S    JSuXfJ^-  B.;;.^.  as  in  the  Carnivora. 
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femoral  ai  teri/.— As  in  the  Horso,  this  gives  off :  1,  Several  muscular  innominate 
branches;  2,  Two  great  muscular  arteries,  the  posterior  of  which  furnishes  the  prepubio 
arleri/ ;  3,  A  saphenal  brunch. 

Ill  the  Bitch,  the  external  pmJic  artery,  omaiifitina:  from  the  prepuhic  division,  presents 
some  peciiliiiritios  in  its  distribution  :  it  givo.^  oil"  a  long  branch  wliicli  is  placed  in  tlio 
texture  of  the  mammre,  and  passes  forward  to  meet  aud  unite  with  tlie  mamillary  brancli 
fnrnishcdby  tlie  internal  thoracic  artery;  it  then  runs  between  the  two  tliiglis  in  a 
liexuous  manner,  and  reaches  tlic  lips  of  tlio  vulva,  where  it  ends  in  numerous  ramusculca 
that  anaslomose  with  the  vidvular  divisions  of  tho  inteinul  pudic  artery. 

The.  saphena  artery  is  as  remarkable  for  its  largo  volume  as  for  its  de^^tination.  It 
descends  on  tho  internal  face  of  the  leg,  furnishing  nnmerons  subcutaneous  divisions, 
and  ti'rmmatcs  at  the  hock  by  several  slenrler  plantar  ticigs,  which  accompany  the  flexor 
tendons.  Among  the  brnnclies  given  off  by  this  vessel  in  its  course,  it  is  necessary  to 
cUstinguish  two:  one  which  follows  the  anterior  branch  of  the  baphena  vein  to  the 
hock,  where  it  communicates  by  "its  terminal  divisions  with  the  tarsal  artery;  the  other 
arises  a  httle  lower,  passes  beneath  the  phalangeal  flexor  muscles,  and  is  expended  on  the 
lioelv  in  articular  and  malleolar  branches.  In  the  latter  branch  we  see  a  trace  of  the 
peroneal  artery  of  Man.  The  sapliena  itself,  considered  as  a  whole,  and  particularly 
towards  its  interior  moiety,  supplements  the  posterior  tibial  artery. 

l  opliteal  artery.— This  artery  gives  an  important  femoro-popliteal  hranch,  and  enters 
tne  tibio-peroneal  arcade  to  constitute  the  aidertor  tibial  arteri/,  after  distributing  on 
Its  course  muscidnr  ramuscules— rudiments  of  the  posterior  tibial  artery  of  other  animals 

I  he  anterior  tibial  artery,  arriving  in  front  of  the  hock,  detaches  the  tarsal  arteri/'- 
a  vohimmous  branch  divided  near  its  origin  into  several  superficial  superior  and  inferior 
branches  It  continues  to  descend,  traverses  from  before  to  behind  the  superior  part  of 
ttie  tlurd  mteimetatarsal  space,  and  terminates  by  an  arterial  arcade  situated  beneath 
tJ  e  nexor  tendons ;  from  this  arcade  emanate  ascenHing  divisions,  which  anastomose 
witJi  the  jdantar  arteries,  and  three  large  descending  or  digital  branches,  which  afi-ect  tlie 
same  disposition  as  tiiree  analogous  principal  arteries  emanating  from  the  superficial 
palmar  arcade  of  the  anterior  limb. 


COMPARISON  OF  THE  EXTERNAL  ILIAC3  OF  MAN  WITH  THOSE  OF  ANIMALS. 

In  Man,  the  external' iliac  forms  the  external  branch  of  the  bifurcation  of  the 
common  ihac  ;  it  extends  to  the  crural  arch,  where  it  takes  the  name  of  femoral  arte". 
It  turnishes  the  circa  mflexa  iln  and  epigastric:  the  latter  resembling,  in  its  distribution 
the  iDosteiior  abdominal  branch  given  olf  by  the  prepubic  artery  in  the  Horse 

i-he  femoral  artery  has  the  same  general  disposition  as  in  animals,  ami  almost  the 
Z'l-t  q  l''^  '^^^ere  is  no  prepubic  artery;  the  divisions  fornished  by  t  S 

tiunk  m  feohpeds  originate  separately  from  tiie  femoral  artery ;  these  are :  the  abdominal 
1/'''^'7^f'^^'-^"«  and  the  external  pudic  aHeri.es~\he  Ze  T,. 

5S  arle^y^SnS"'  '''''''  ^"^^^^     '"^^  ^^'-^1 

Start,.^^:StS:'^         "  bifui.eates,and  constitutes  the^^t 
The  libio-peroneal  trunk  does  not  exist  in  animals  in  which  tlie  peroneal  arterv 

Th  ^^n'l  ™'?'^7'*f';'"T^'1"'=°°^  °f        f^^ble  development  of  he  peronSs^ 
This  trunk  is  short,  and  fiu-nishes  the  nutrient  artery  of  the  tibia,  fh.n  divWes  into  the 
peroneal  and  posterior  tibial  arteries.    The  first  descends  to  the  cvteS  mall e^^ 
along  the  mner  face  of  the  tibia,  and  terminates  in  two  branc  e.  one  of  M  tho 
an  erior  peroneal,  communicates  with  the  dorsal  artery  of  the  tarn  s-^^L^c  i 
pedal.    The  posterior  tibial,  on  reaching  the  concavity  of  the  ca  cis  cons  i tides 
Tot  oHh^'f       ^"r'T  '^^^^  i-'ernalplaJtar  is  toec?  d  fbiZlf  E 

t  e  latter  vessel     Bn  nH  T  ^       T'^tt-"^       ^roat  toe,  or  forms  the  co  ateral  of 
ine  latter  vessel.    Bern  at h  tiie  tarsal  articulations,  the  external  plantar  describe^i  n  nnvZ 
having  Its  con.  ayity  backwards,  and  anastomoses,  at  the  foui^l  ntermetatarsa^ 
with  the  termination  of  the  dorsnlis  pedis  ;  from  this  results  a  pla,  Si  /.rch  wldch  i^^^ 
off,  from  without  to  within:  1,  The  external  collateral  of  the  1  ttlc  toe    2  s  TTC 
mterosseons  plantar  (ov  digital)  arteries  of  the  first,  second,  tldrc   and  fourth  1n£ 
ZtSetZr''  °'  '^'^        ^if--te  to  flnniSrclateiS; 


The  anterior  tibial  artery,  situated  on  the  anterior  face  of  tli«  in+Dvr.c,o«„„  i- 
that  unites  the  tibia  to  the  poroneus,  extends  to  thet'lnl^^VaitroM^^^ 
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Fig.  280. 


m^On  ASPICCT  OF  HUMAN  LEG  AKD  FOOT. 

1,  Tendon  Of  insertion  Of  1^^^^^^ 

tensor  'J^^.^^'f  ^  2',^^^  f  \  Extensor  longns 
turn  patellrc;  3  ,  ^^^^^ 

digitorum;  6,  l'"""'^  '^^^ ^  g,  Annular 
gastroonemms   .ni   sol  ^,^  a\-tery ;  10, 

igamcnt  -  9,  ^"^^^  °i'^„3culating  with  (2) 
Its  recurrent  ^i^°';V°  .  „„,,eviot-  articular 

arteries,  brancnes  ui  i  i  v 

Internal  malleolar  . ™^,i 

ditto,  iuosciTlating  with  ant<^i'°\P":\  . 

.    .  19.  13  Dorsalis  pedis  artcrj  ,1+, 

arterjs  1^,  ^•^i  ^"'^  \k   iWsai  s  hal- 

pedis  into  sole  ot  toot.  ^^^^^^^^^^^ 
arteries  of  the  three  iirst  spacL  . 


POSTERIOR  ASPECT  OF  HUMAN  LF.G 

1,  Tendons  of  inner  ham-string  ;  ^f  ^^ 
'biceps;  3,  Popliteu^n-^;^%5::n 

p'oiii  n  of  fl  xor  longus  poUicis,  xs^th  its 
eidon     9,  Popliteal   artery,  giving  off 
SSara;idn.ls«ilarhr^v.^^^ 

'rnd  art'ery-:i3,  Peroneal  artery ;  U,  1 
tcrior  peroneal. 
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metatiivsal  spiicod,  witli  Ihe  ylanlar  interosseous  nrtorios  by  tlio  anterior  aiid  ixiKterior 
ptr/orating  artericK ;  flnallj',  at  tlu^  base  of  the  toes  Uioy  bifiircale  to  I'lmn  tlic  ciillatmiJ 
arlericn  of  the  toes. 

The  dorsal  collateral  artcrij  of  the  fourth  space  represents 
tlie  vessel  ilescribed  in  the  liorse  by  the  name  of  metatarso-  Fig.  281. 

pedal  artery,  or  collateral  of  tiie  cannon  ;  it  fornid  the  in- 
ternal collateral  dorsal  of  the  fourth  toe,  and  external  collateral 
of  tlic  great  loe. 

The  dorMlis  pedis,  after  giving  off  the  last-named  vessel, 
(lips  into  the  Conrth  space  and  reaches  the  lower  surface  of 
the  foot,  where  it  anastomoses  with  the  internal  plantar  artery. 
In  tliiii  List  portion  of  its  course  it  resembles  the  vessel  we 
have  named  the  perforating  jxdal  in  Solipeds. 

Article  V. — Anterior  Aorta.    (Fig.  282,  1.) 

This  vessel,  the  smallest  of  the  two  trunks  suc- 
ceeding the  coramon  aorta,  is  no  more  than  2  or  2i 
inches  in  length  at  the  most.  It  leaves  the  pericar- 
dium to  jjass  between  the  two  layers  of  the  medias- 
tiiuun  in  an  oblique  direction  from  below  upwards 
and  behind  forwards,  above  the  right  amicle,  below 
the  trachea,  and  to  the  left  of  the  anterior  vena  cava. 
After  furnishing  some  insignificant  twigs  to  the 
pericardium  and  mediastinum,  it  divides  into  two 
branches  which  constitute  the  hracliial  trunks  or 
nxillary  arteries. 

In  the  Pachyderms  and  Carnivora,  the  anterior 
aorta  does  not  exist,  and  the  axillary  arteries  arise 
directly  from  the  aortifi  trunk,  towards  the  point 
from  which  the  anterior  aorta  springs  in  other 
animals. 


ARTERIES  OF  SOLE  OF 
HUMAN  FOOT. 

1,  Under  siirfiice  of  os  cal- 
cis ;  2,  Miisctdus  acces- 
sor! us;  3,  Long  ilexoi- 
tendons;  4,  Tendon  of 
peroneus  longus ;  5,  Ter- 
mination of  posterior 
tibial  artery;  6,Internal 
plantar;  7,  Extern.Tl 
plantar;  8,  Plantar  arch 
giving  off  four  digital 
branches,  three  of  which 
are  seen  dividing  into 
collaterals  for  adjoining 
toes. 


Article  VI. — Brachial  Trunks  or  Axillary 
Arteries.  (Fig.  282,  2,  3.) 
The  brachial  trunks,  terminal  branches  of  the 
anterior  aorta,  are  distinguished  into  left  and  right. 
The  latter  is  much  lai-ger  than  the  former,  because 
it  furnishes  the  arteries  of  the  head.  It  is  also 
named  the  hrachio-cephalic  trunk  (or  arteria  innomi- 
nata). 

Origin.— Thej  separate  from  one  another  at  an 
acute  angle,  the  left  being  a  little  more  elevated 
than  the  right. 

Course  and  clirection.— Both  branches  are  directed  forwards  between  the 
lammfe  of  the  anterior  mediastinum  and  beneath  the  trachea  ;  gaining  tlie 
entrance  to  the  chest,  and  leaving  it  by  turning  round  the  anterior  border 
of  the  first  rib,  under  the  insertion  of  the  scalenus,  they  become  inflected 
backwards  and  downwards,  to  be  placed,  one  to  the  right,  the  other  to  the 
left,  at  the  internal  face  of  the  anterior  limb,  in  the  middle  of  the  nervous 
branches  of  the  brachial  plexus,  and  continue  within  the  arm,  assuming  the 
name  humeral  artery  on  leaving  the  interstice  whicli  separates  the  sub- 
scapularis  muscle  from  the  adductor  of  the  arm. 

_  In  its  thoracic  course,  the  left  trunk  describes  a  curve  wlioso  convcxitv 
IS  upwards,  the  right  taking  a  rectilinear  direction. 

Belations.-'in  studying  tlie  relations  of  the  bracliial  trunks,  we  recogniso 
two  principal  portions:  one  thoracic,  placed  in  the  chest;  tlie  other  axillary 
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tmum.  l''?"8';'°H°°l';°,V  La  aboTO  tto  anterior  veiia  cava.  The  left 
IgSX'Sto";  trloa,  a.a  generally  eorresponas  inwarily 

to  the  thoracic  diict.  vpsscls  accompany  the  corresponding 

&S:rrrrllr;{;rbre£^^^  ...o  p^Warly  by 

the  mcaian,  auterte  tameral,  ''"f  jbeir  conrsc,  oigM  eol- 

DisMon.^^^^^  itn   1  eTof  ic "ovtion :  tbree  «rpe;,  tbe 
lateral  branches,    loiu  arise  '        .    .      k       inferior,  the  internal 

dorsal,  superior  m-HcaZ  and  veHehral  m  mes    ^^^^/J  ^^^^^^.^^  ^ther 

<7.oracic.    Two  are  ^  •^^ach^^^^^  .^^^^^^^^^  cervieal  arteries.  Two 

forwards  ;  these  are  the  external       '''''^^^^^^  g  .upwards  :  they  are 

originate  from  the  axillary  portion  «f  ^^^^^^J^^^^^^^^^  vessel,  the 

the  sMuer- and  subscapular  arteries     Aitei  liumsmn^ 

brLZl  trnnk  is  continned  by  the  l"r^<^S.i  axillary  artery  gives  off, 
.  jS^~^tr^^  ----  - 

studied  in  a  separate  article.  ^^..^      tj^^  left 

J ■       TiiA  Qiihipct  being  placed  on  tne  iigni  bui*,  i^-ii 

S  in  £;;SK^Se^^nt^^^^^  «."^os  .S3,  .0,  a.a  ... 

1  Dorsal  Borso-^nuscular  or  Transverse  Cervical  Artery.    (Fig.  28.  4.) 

CM^^dftined  to  the  mnsdes  of  the  ^^^^  S 
oif  by  the  brachial  t™f,  crosses  o.twaul  y  the  t^^a  h  ^  ^^^^^ 

oesophagus,  gr-eat  ^y-P^*^-*|«  "^^^^^^^  feaches  and  passes  over  the 

proceeding  beneath  the  ^^^^^^^Xht^^^^^  ^nd  places  itself  m  the 

Lond  intercostal  space  bends  si  g^^^^^^^^^  the  scapnla  and  great 

interstice  ^l^^^h  ^^1'^';'^*".%*^?  ^ l^^^^^^^  the  ilio-spinal  muscle  (longis- 
serratus  muscle  from  the  f"^^  sTverar  divergent  branches.  The  majority 
simusdorsi),w'hereatsepara  esanto^^^^^  neck  and 

of  these  ascend  towards  the  \^,.^;\,,,,seles,  the  splenius,  and  the 
shoulders,  by  gliding  l^^^^f^^ fnd 

small  anterior  serratus  on  the  one  P^^*'         ^  f  t„  distributed  to  those 

and  proper  elevator  of  the  shoulder  on  th^^^^^^^  ^^^^^.^^      ,1,  , 

muscles  and  the  integuments  covering  them.  complexus  muscles. 

CclioB  passes  between  '"^^.'^^^'^^^^^^^  it.  and  com- 

parand with  the  superior  ^^^J.^^i^^fjter  vessel,  as  well  as  with  tho 
5,unicates  by  its  ^i'^^^^^^^^^^J"*;  j-^  The  last-nUcd  branch  is  somc- 
vertcbral  and  occipito-musculai  aiteucs. 
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times  long  and  volnminous,  and  partly  supplements  tlie  superior  cervical, 
as  is  exemplified  in  the  specimen  which  served  for  Fig.  282. 

Before  leaving  the  thorax,  the  dorsal  artery  gives  oft'  some  \inimportant 
ramuscules  and  the  subcostal  artery  (superior  intercostal  of  Man).  This 
branch  (Fig.  282,  5)  curves  backwards  and,  with  the  sympathetic  chain,  places 
itself  beneath  the  costo-vertebral  articulations,  against  the  long  muscle  of 
the  neck,  furnishing  the  second,  third  and  fourth  intercostal  arteries  •  and 
the  corresponding  spinal  branches,  and  terminating  at  the  fifth  intercostal 
space  by  either  forming  the  artery  which  descends  into  that,  space,  in 
anastomosing  by  inosculation  with  a  branch  emanating  from  the  first 
posterior  intercostal  artery,  or  by  expending  itself  in  the  spinal  muscles. 
Frequently  the  second  intercostal  and  its  spinal  branch  come  directly  from 
the  dorsal  artery  ;  the  fifth  also  often  arises  from  the  posterior  aorta.^ 

On  the  right  side,  the  dorsal  artery  always  proceeds  from  a  trunk  common 
to  it  and  the  superior  cervical  artery :  a  circumstance  sometimes  observed  in 
the  left.    This  trunk  has  no  relation  with  the  oesophagus. 

2.  Superior  Cervical,  Cervico-muscular,  or  Deep  Cervical  Artery. 

(Fig.  282,  6.) 

This  vessel  arises  in  front  of  the  preceding  artery,  affects  the  same 
relations  in  the  thoracic  cavity,  which  it  leaves  by  passing  between 
the  two  first  ribs,  behind  the  last  costo-transverse  articulation  ;2  it  is 
then  directed  upwards  and  forwards,  passing  beneath  the  inferior  branch  of 
the  ilio-spinal  and  great  complexus  muscles,  courses  in  a  flexuous  manner 
through  the  space  comprised  between  the  latter  muscle  on  one  side,  and 
the  superior  branch  of  the  ilio-spinalis  and  cervical  ligament  on  the 
other,  and  arrives  at  the  second  vertebra  of  the  neck,  where  its  terminal 
divisions  anastomose  with  the  branches  of  the  occipito-museular,  vertebral, 
and  even  the  dorsal,  arteries. 

The  superior  cervical  artery  distributes  in  its  course  :  1,  The  first  inter- 
costal artery  and  the  first  spinal  branch ;  2,  Very  numerous  branches  which 
are  expended  in  the  muscles  and  integuments  of  the  cervical  region,  as  well 
as  in  the  large  ligament  occupying  the  middle  plane  of  that  region  ;  among 
these  branches,  one  longer  than  the  others  traverses  the  great  complexus 
muscle  to  place  itself  between  it  and  the  splenius,  and  which  is  sometimes 
supplemented  in  great  part  by  the  dcjrsal  artery. 

3.  Vertebral  Artery.    (Fig.  282,  7.) 

Arising  at  an  acute  angle  from  the  axillary  artery  at  the  first  intercostal 
space,  and  covered  at  its  origin  by  the  mediastinal  layer,  the  vertebral 
artery  proceeds  forward  and  upward,  within  the  first  rib,  outside  the 
cesophagus,3  the  trachea,  and  the  inferior  cervical  ganglion,  and  is  situated 
at  the  bottom_  of  the  interstice  separating  the  two  portions  of  the  scalenus 
with  the  fasciculus  of  branches  originating  from  the  brachial  plexus,  which 
18  a  little  above  the  vessel.  It  then  passes  beneath  the  transverse  process 
of  the  seventh  cervical  vertebra,  and  traverses  the  series  of  cervical 
foramina,  hidden  beneath  the  intertransverse  muscles,  to  anastomose  in 

'  For  the  description  of  these  arteiies,  see  pao-e  52-1 
space.^'  ''^""^  the  dor,sal  artery,  hy  the  second  intercsla] 

'  On  the  right,  these  relations  with  tlie  oesophagus  aro  not  iirrsont. 
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DISTRIBUTION  OP  THE  AKTEEIOR  AORTA. 

.     o  T„ff  nvilln-v  irterv  3,  Ri?bt  axillary  artery;  4,  Uorsai 
1,  Anterior  aorta;  2  Left  "^^^''^Vmer  or' cervical  artery;  7,  Vertebral  artery; 
'artery;  5,  Subcostal  ■-'7;      g^^^Tn  of  ^^^^  thoracic  arterv;  10. 

8,  8',  Inferior  cervical  artery,  9,  .f  this  arterv ;  11.  One  of 

Srigiu  of  one  of  the  ^^.vna^  or  ^^n^s^  -J 
its  infenor  ramuscules  ^^J  l^^t«^=^^^^  carotid  ar^«T  ;  U',  Accessory  thyro.d 
scapular  artery  ;  ^^^^^         \  S^r^- ■  15  \tloido-inuscular  artery  ;  16,  Occ.pito- 
artery;  aorta;  B,  1^-achea;  c  (Eso- 

muscular  artery  Vv  „nt  f  Sunerior  branch  of  the  ilio-spiual  muscle;  f, 
phagus;B,  Cervical  1.^^^^^^^^^^  .      gplenius  muscle: 

Inferior  branch  of  the  same  ,  c  u  i         j    ,  ,,„tcnor  serratus 

I,  I,  Originating  ;U-neu--  f^^^^^^  .      Great  posterior 

muscles  ;  K  Section   f   he  g  ea    ob  ^^^^       sterno-maxillans  muscle  : 

jr?Or::;tt  u    te    o-prescapularis  muscles  turned  downwards. 
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full  canal  with  the  retrograde  brancli  of  the  occipital  artery,  at  the  atlo-axoid 
articulation,  underneath  the  great  oblique  muscle  of  the  head. 

In  its  track,  it  detaches  at  each  inter  vertebral  space  numerous  branches, 
which  may  bo  divided  into  inferior,  superior,  external,  and  internal.  The 
first  chiefly  pass  to  the  scalenus,  longus  colli,  and  the  great  anterior  rectus 
muscle  of  the  head.  The  second,  which  are  incomparably  larger  and  more 
numerous  than  all  the  others,  arc  destined  to  the  two  complex  muscles,  the 
transverse-spiuous  (semispinalis)  muscles  of  the  neck,  and  to  the  ilio-spinal 
muscle ;  they  anastomose  with  the  divisions  of  the  superior  cervical  and 
occipito-muscular  arteries.  The  external  branches,  are  very  small,  and 
pass  to  the  intertransverse  muscles.  The  internal  branches  enter  the  inter- 
vertebral foramina  to  join  the  middle  spinal  artery. 

i.  Internal  Thoi-acic,  or  Internal  Mammary  Artery.    (Fig.  282,  9.) 

The  internal  thoracic  artery  emerges  from  the  brachial  trunk  at  the 
first  rib,  and  immediately  descends  along  the  inner  face  of  that  bone  to  the 
sternum,  remaining  covered  by  the  pleura.  It  then  bends  backwards,  passes 
under  the  triangular  muscle  and  above  the  sternal  cartilages,  which  it 
crosses  near  the  choudro-sternal  articulation,  and  reaches  the  base  of  the 
xiphoid  appendix,  where  it  ends  in  two  branches  :  one  abdominal,  the  other 
thoracic,  and  which  have  been  named  the  anterior  ahdominal  and  ^asternal 
arteries. 

In  its  course,  the  internal  thoracic  artery  sends  off  collateral  branches 
which  may  be  distinguished  into  superior,  inferior,  and  external.  The 
supeiior  are  always  very  slender,  and  proceed  to  the  pericardium  and 
mediastinum.  The  inferior  (Fig.  282,  11)  are  very  large,  and  traverse  the 
intercostal  si)aces  to  enter  the  pectoral  muscles,  where  they  meet  the  ramifi- 
cations of  the  external  thoracic  artery.  The  external  branches  (Fig.  282,  10) 
follow  tlje  intercostal  spaces  ;  each  generally  divides  into  two  branches, 
which  finally  anastomose  by  inosculation  with  the  terminal  divisions  of  the 
first  seven  intercostal  arteries. 

Terminal  branches  of  the  internal  thoracic  artery. — 1.  Anterior  ab- 
dominal artery. — This  vessel  separates  from  the  asternal  artery  at  an  acute 
angle,  and  passes  directly  backward  to  escape  from  the  chest  by  coursing 
beneath  the  xiphoid  appendix ;  it  then  places  itself  on  the  superior  face  of 
the  rectus  muscle  of  the  abdomen,  which  it  enters,  after  detaching  lateral 
branches  to  the  abdominal  walls,  and  anastomoses  by  its  terminal  ramifica- 
tions with  the  posterior  abdominal  artery. 

2.  Asternal  artery. — This  vessel  glides  within  the  cartilaginous  circle 
formed  by  the  false  ribs,  in  crossing  the  digitations  of  the  transverse  muscle 
of  the  abdomen,  and  terminates  at  the  thirteenth  intercostal  space,  in  which 
it  ascends  to  anastomose  with  the  corresponding  iutercostal  artery.  It 
supplies  in  its  track :  intercostal  branches,  which  comport  themselves  like 
the  analogous  branches  of  the  internal  thoracic  artery  ;  fine  diaphragmatic 
twigs  ;  and  abdominal  divisions,  which  particularly  ramify  in  the  tranverse 
muscle. 

5.  External  or  Inferior  Thoracic,  or  Exiernal  Mammary  Arten/. 

(Fig.  282,  12.) 

Principally  destined  to  the  deep  pectoral  muscles,  this  artery  commences 
fit  an  acute  angle  in  front  of,  but  close  to,  the  preceding,  turns  the  anterior 
border  of  tlie  first  rib,  and  then  passes  back  against  the  internal  face  of  the 
great  pectoral  and  sterno-prescapular  muscles,  in  which  are  expended  its 
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collateral  and  terminal  divisions.    It  gives  off  a  fine  branch  wliich  accom- 
panios  tlio  spur  vein,  and  ramifies  in  tlie  panniculus  carnosus. 

This  artery  sometimes  rises  from  the  suprasternal  vessel ;  its  volume 
is  subject  to  great  variations,  and  wo  have  seen  it  entirely  absent. 

6.  Inferior  Cervical,  or  Trachelo-muscular  Artery.  (Fig.  282,  8,  8'.) 
Originating  opposite  the  two  preceding  vessels,  sometimes  near  the 
external  and  at  other  times  near  the  internal  mammary  arteries,  this  vessel 
iB  at  first  situated  in  the  gulf  between  the  jugulars,  withm  the  sterno-pre- 
scapular  muscle,  and  above  the  glands  at  the  entrance  to  the  chest ;  i  divides 
after  a  short  course  into  two  branches,  which  separate  at  a  very  acute  angle. 
One  of  these,  the  superior  (ascending  cervical  of  Man),  rises  between  the 
mastoido-humeralis  and  subscapulo-hyoideus  muscles,  to  ^^^^f  ^^J^^^' 
tributed,  as  well  as  to  the  glands  at  the  point  of  the  shoulder,  and  the  stemo- 
prescapularis  and  triangularis  scapulas  muscles.  . 

The  inferior  branch  (thoracica  acromialts  of  Man)  descends  in  the  in- 
terstice comprised  between  the  mastoido-humeralis  and  the  Bterno-humeral^ 
(pectoralis  parvus)  muscles,  accompanying  '=«P^;^l^«/7; .  ^  jj'^^^^^^ 
buted  to  these  two  muscles,  the  sterno-aponeuroticus  (pectoraLs  tiansveisus), 
and  the  sterno-prescapularis, 

7.  Superscapular,  or  Superior  Scapular  Artery.  (Fig.  282, 13.) 
A  small  and  slightly  tortuous  vessel,  which  arises  from  the  axillary 
arterv  a  Stle  beforf  it  reaches  the  tendon  of  the  subscapularis  muscle. 
S  S  directed  upwards,  and  enters  the  space  included  between  that  muscle 
an?the  suS^^^  (antea-)  spinatus,  after  sending  off  some  divisions  tof « 
™aSis  muscle.  Its  terminal  branches  are  expanded  in  the  inferior 
StreSy  the  super-  and  subspinati  muscles,  the  tendon  of  the  coraco- 
radiaUs,  and  in  the  articulation  of  the  shoulder. 

8.  Inferior,  or  Subscapular  Artery.    (Fig.  347.) 
This  artery  is  remarkable  for  its  considerable  yolume  ;  it  arises  at  a 
ri^rhT  angle  from  he  axillary  artery,  at  the  space  separating  the  Bubscapularis 
frt  S  acfr^  of  the  Lm.  /ts  oi|gin  indicates  the  ^^^^^  art^cially 

the  forl-arm,  untH  near  the  dorsal  angle  of  the  scapula,  where  it 
terminates. 

?  ^i"'l*r«Mrfoilowmg  the  ioferioi-  bordei-  of  tie  great  dorsal 
.iKrna7tottnS"L,L.owing  off  twigs  into  tie  substauce  of 

passt        Sin  that  a^tle^Wb^^^^^^^ 
L  shoulder,  to 

hranehes,  ■  amves  w^^^^^^  ""o 

T;.TirXed  to  the  Zee  mriscles  above  named,  the  ohliquo  tor  and 
£rt  extoSofof  tie  ore-arn,,  and  to  the  ma.toido-hun>erahs  and  pann.cnlns 


carnosus. 
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3.  Muscular  branches,  wliicli  escape  at  intervals  dui-ing  tbe  course  of  the 
vessel,  and  are  sent  forwards  and  backwards.  The  anterior  jiass  either  to  the 
internal  or  external  side  of  the  scapula,  or  to  both  sides  of  that  bone,  whose 
posterior  border  they  embrace  in  their  bifurcation.  The  internal  divisions 
creep  in  the  fissures  on  the  deep  face  of  the  bone,  throwing  their  ramuscules 
into  the  subscapulars  muscle,  and  even  reaching  the  super-  (antea-)  spinatus, 
as  well  as  the  insertion  of  the  angularis  and  great  serratus  muscles.  The 
external  divisions  traverse  the  large  extensar  of  the  fore-arm,  to  be  dis- 
tributed to  the  super-  and  subspinati  and  the  abductor  muscles  of  the  arm, 
one  furnishing  the  nutrient  artery  of  the  scapula.  The  posterior  hrancJies 
supply  the  abductor  of  the  arm,  and  the  large  extensor  of  the  fore-arm. 


HUMERAL  ARTERY,  OR  TERMINAL  ARTERY  OF  THE  BRACHIAL  TRUNK. 

(Fig.  347,  A.) 

Course. — This,  a  continuation  of  the  axillary  artery,  which  changes  its 
name  after  giving  o&  the  subscapular  branch,  at  first  describes  a  slight 
curve  forwards  to  descend  almost  vertically  within  the  thoracic  limb  by 
crossing  obliquely  the  direction  of  the  humerus,  and  terminates  above  the 
inferior  extremity  of  that  bone  by  two  branches  which  constitute  the  anterior 
and  posterior  radial  arteries. 

Belations. — In  its  course,  the  humeral  artery  corresponds  :  in  front,  to 
the  median  or  ulno-plautar  nerve,  and  to  the  posterior  border  of  the  coraco- 
humeralis  muscle,  which  it  closely  follows ;  behind,  to  the  vein  of  the  arm, 
and  through  it  to  the  ulnar  nerve  ;  outwardly,  to  the  common  tendon  of  the 
great  dorsal  muscle  and  the  adductor  muscle  of  the  arm,  to  the  middle 
extensor  of  the  fore-arm,  and  to  the  humerus ;  inwardly,  to  the  sheath  of  the 
coraco-radialis  muscle,  which  separates  the  pectoralis  magnus  from  the 
artery  of  the  arm,  and  in  which  this  vessel  is  inclosed,  in  common  with  its 
satellite  vein,  the  lymphatic  glands  and  vessels  of  the  arm,  as  well  as  with 
the  nerves  of  the  fore-limb. 

Collateral  branches.— Among  these  may  be  distinguished  four,  which 
merit  particular  mention.  They  are  the  prehumeral,  external  and  internal 
collateral  arteries  of  the  elbow,  and  the  principal  artery  of  the  coraco-radialis 
muscle.  We  need  only  indicate,  besides  these,  several  irregular  ramuscules 
which  go  to  the  latter  muscle,  to  the  coraco-humeralis,  and  to  the  middle 
extensor  of  the  fore-arm. 

_  1.  Prehumeral,  or  anterior  circumflex  artery  of  the  shoulder. — This 
arises  at  a  right  angle,  is  directed  forward,  passes  between  the  two  branches 
of  the  coraco-humeralis,  turns  round  the  anterior  face  of  the  humerus, 
beneath  the  bicipital  groove,  and  terminates  in  the  mastoido-humeralis 
muscle.  Durmg  its  progess  it  gives  off  branches  to  the  scapulo-brachial 
and  biceps  muscles,  as  well  as  to  the  articulation  of  the  shoulder,  -imong 
the  articular  ramifications,  there  is  one  which  ascends  outwardly  on  the 
tendon  of  the  subspinatus,  and  whose  ultimate  divisions  anastomose  with  the 
ramuscules  of  the  posterior  circumflex  artery. 

2.  Deep  humeral,  or  external  collateral  artery  of  the  elbow  —A  very  large 
branch  which  emerges  from  the  humeral  trunk,  by  forming  with  that  artery 
an  almost  right  angle  at  the  common  terminal  tendon  of  the  o'rcat  dorsal 
muscle  and  the  adductor  of  the  arm.  After  a  very  short  course,  it  divides 
into  two  principal  branches;  one  of  these  sends  its  ramuscules  into  the 
body  of  the  large  extensor  muscle ;  the  other  passes  under  that  muscle  in 
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turiiiiig  round  tlio  oblique  flexor  of  the  fore-arin,  along  with  the  radial 
n(n've,  and  reaching  beneath  the  short  extensor,  to  descend,  still  with  its 
satellite  nerve,  in  front  of  the  articulation  of  the  elbow,  wlitro  this  branch 
anastomoses  with  the  anterior  radial  artery  ;  it  supplies  all  the  olccranian 
muscles,  except  the  long  extensor,  as  well  as  the  oblique  flexor  of  the  fore- 
arm and  the  anterior  extensor  of  the  metacarpus. 

3.  E])kon<hjloid,  internal  collateral  of  the  elboio,  or  ulnar  artery.—- 
Smaller  than  the  external  collateral,  this  artery  arises  at  the  nutrient 
foramen  of  tlie  humerus,  and  proceeds  backwards  on  the  internal  face  of 
that  bone,  to  pass  beneath  the  long  extensor  of  the  fore-arm,  by  following  in 
a  more  or  less  flexous  manner  the  inferior  border  of  tlic  middle  extensor ; 
it  then  descends,  at  fii-st  behind  the  cpicondyle,  then  on  the  fore-arm,  which 
it  passes  along  for  its  whole  length,  underneath  the  aponeurotic  sheath  of 
this  region,  between  the  oblique  and  the  external  flexor  of  the  metacarpus, 
accompanied  by  the  ulnar  vein  and  nerve  of  the  same  name,  and  the  tendon 
of  the  ulnar  portion  of  the  perforans  muscle.  Arriving  near  the  carpus, 
this  long  branch  anastomoses  by  inosculation  with  a  branch  from  the 
posterior  radial  artery. 

In  its  antibracbial  course,  this  artery  only  gives  off  very  attenuated 
branches,  whose  study  is  of  little  importance.  But  before  attaining  the 
fore-arm,  it  furnishes  :  1,  The  nutrient  artery  of  the  humerus ;  2,  Articular 
ramuscules  ;  3,  More  or  less  voluminous  muscular  branches,  particularly 
for  the  long  extensor  of  the  fore-arm,  the  middle  extensor,  and  the  sterno- 
aponeuroticus  :  those  which  arrive  in  the  latter  muscle  traverse  it  only  to 
become  subcutaneous  alternately  ;  one  of  them  accompanies  the  principal 
superficial  vein  of  the  fore-arm,  and  sends  ramuscules  into  the  bend  ot  the 
elbow.  Eegular  in  theii-  distribution,  these  different  arteries  present 
numerous  varieties  of  origin,  among  which  it  is  difficult  to  distingmsh  the 
most  constant  disposition.  The  last-mentioned  vessel  and  the  nutrient 
artery  of  the  humerus,  often  emanate  directly  from  the  humeral  trunk.  _ 

4.  Principal  artery  of  the  biceps,  or  coraco-radialis  artery.  —  i-his 
oricrinates  a  little  below  or  above  the  preceding;  opposite  to,  or  m  front  ol 
it,  it  usually  divides  into  two  branches :  one  ascending,  the  other  descending, 
which  enter  the  substance  of  the  muscle. 


1.  Anterior  Badial  Artery.    (Fig.  348,  a.) 

The  anterior  radial  avterj,^  the  smallest  of  the  two  terminal  branches  of 
the  humeral,  separates  itself  at  an  acute  angle  from  the  posterior  artery, 
above  the  articular  condyle  of  the  humerus.    It  descends  on  the  anterior 
face  of  the  ulnar  articulation,  passing  beneath  the  inferior  extremity  ot  the 
flexor  muscles  of  the  fore-arm  and  the  superior  extremity  of  the  principal 
extensor  of  the  metacarpus,  where  it  meets  the  radial  nerve;  m  company 
with  this  nerve  it  extends  on  the  anterior  face  of  the  radius,  below  the 
anterior  extensor  muscle  of  the  phalanges,  to  the  ]niee  where  it  becomes 
very  thin  and  breaks  up  into  several  ramuscules,  which  are  continued  on 
the  capsular  ligament  of  the  carpal  articulations,  after  anastomosing  on 
the  inner  side  with  the  divisions  of  a  branch  fnrnislied  by  the  posterior 
radial  artery,  and  on  the  outside  with  the  ramifications  from  the  interosseous 
artery  of  the  fore-arm. 

>  In  Man  tins  artery  is  absent,  or  raUior  it  is  represented  by  an  insignificant 
nuiscnliir  twig. 
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These  terminal  rftinuscules  of  the  anterior  radial  artery  are  distribnted 
to  the  carpal  articulation,  or  the  sheaths  of  the  extensor  tendons,  and  com- 
muuicato  with  the  dorsal  interosseous  metacar2)al  arteries. 

Tho  collateral  branches  given  oflf  by  this  artery  are  very  numerous,  the 
majority  of  them  being  detached  from  the  superior  portion  of  the  vessel 
near  the  elbow ;  they  are  intended  to  supply  that  articulation,  but  more 
especially  the  muscular  masses  lying  in  its  neighbourhood,  or  covering  it. 

Such  is  the  usual  disposition  of  the  anterior  radial  artery ;  though  it  is 
liable  to  numerous  variations:  principally  in  the  manner  in  which  it  comports 
itself  with  the  interosseous  artery  of  the  fore-arm,  which  may  even  supple- 
ment it  for  the  whole  of  the  middle  and  lower  part  of  its  course.  This  will 
be  noted  in  describing  the  next  artery. 

2.  Posterior  Radial  Artenj.    (Figs.  283,  1  ;  347,  b.) 

This  vessel,  in  its  volume  and  direction,  represents  the  continuation  of 
the  humeral  artery.  It  descends,  along  with  the  ulno-plantar  nerve,  on  the 
internal  ligament  of  the  humero  radial  articulation,  behind  the  terminal 
extremity  of  the  coraco-radialis ;  then  imder  the  internal  flexor  of  the  meta- 
carpus, its  satellite  muscle.  Arriving  at  the  inferior  extremity  of  the  radius, 
it  divides  into  two  terminal  branches ;  which  are,  the  common  trunk  of  the 
interosseous  metacarpal  arteries  and  the  collateral  artery  of  the  cannon. 

The  following  are  the  principal  collateral  branches  furnished  by  the 
l^osterior  radial  artery  : 

1.  At  the  superior  extremity  of  the  radius,  articiilar  ramusculcs  which 
anastomose  with  analogous  branches  from  the  epicondyloid  artery. 

2.  A  little  lower,  large  divisions  destined  for  the  muscles  of  the  posterior 
antibrachial  region,  some  of  them  arising  from  the  next  artery. 

3.  The  interosseous  artery  of  the  fore-arm,  a  considerable  vessel  which 
originates  at  the  same  point  as  the  preceding — the  radio-ulnar  arch,  and 
which  crosses  this  from  within  to  without,  after  traversing  the  posterior  face 
of  the  radius,  beneath  the  perforans  muscle,  to  descend  along  the  lateral 
extensor  muscle  of  the  phalanges,  in  the  channel  formed  outwardly  by  the 
union  of  the  two  bones  of  the  fore-arm.  This  interosseous  artery  furnishes, 
immediately  after  its  exit  from  the  radio-ulnar  arch,  several  branches  to  the 
articulation  of  the  elbow  and  the  antibrachial  muscles.  At  its  tei-minal 
extremity  it  usually  divides  into  a  number  of  branches,  the  majority  of 
which  join  the  branches  sent  to  the  carpus  by  the  anterior  radial  artery.  It 
is  rare  that  it  does  show  some  fine  anastomoses  Avith  one  of  the  divisions  of 
the  latter  artery  in  front  of,  or  outside  the  articulation  of  the  elbow  ;  some- 
times it  directly  joins  that  vessel ;  and  I  have  seen  it,  on  the  contrary,  receive 
the  anterior  radial  artery,  which  it  in  part  supplanted. 

4.  Several  muscular  and  miisculo-cutaneous  ramuscules  without  any  fixed 
arrangement,  arising  from  different  points  of  the  course  of  the  parent  artery, 
below  the  preceding  divisions. 

.5.  A  deep  branch,  also  liable  to  very  numerous  variations,  having  its 
origin  at  tlie  radial  insertion  of  the  perforatus  muscle,  descending  on  tho 
posterior  face  of  the  radius,  chiefly  destined  to  the  carpus,  and  remarkable 
for  the  anastomoses  that  its  internal  divisions  contract  with  the  anterior 
radial  artery,  and  for  those  which  occasionally  unite  its  external  ramifications 
to  the  ultimate  brandies  of  the  interosseous  artery  of  tho  fore-arm  or  the 
epicondyloid  artery  (Fig.  283,  2). 
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First  Terminal  Branch  of  the  Posterior  Radial  Artery, 
or  Common  Trunk  of  the  Interosseous  Mctucar^jal 
U\  I  Arteries.'    (Eig.  283,  5.) 

This  arterial  branch  separates  at  a  very  acute  augle 
from  the  collateral  artery  of  the  caunon.    It  descends 
inside  and  behind  the  carpus,  accompanied  by  the  prin- 
cipal subcutaneous  vein  of  the  limb,  and  with  it  is 
included  underneath  a  superficial  fascia,  whicb  mamtams 
them  in  a  channel  hollowed  on  the  external  face  of  the 
carpal  fibrous  sheath.    It  thus  arrives  within  the  head  of 
the  inner  metacarpal  bone,  where  it  is  inflected  to  the 
outer  side  by  crossing  the  superior  extremity  of  the  sus- 
pensory ligament,  and  between  it  and  the  metacarpal  liga- 
ment the  latter  furnishes  to  the  perforans  tendon  ;  it  anas- 
tomoses by  inosculation  with  a  descending  branch  which 
emanates  from  the  superficial  arch  that,  above  the  carpus, 
unites  the  epicondyloid  or  ulnar  artery  to  the  origin 
of  the  collateral  artery  of  the  cannon  (Fig.  283,  6).  ihe 
loop-like  anastomosis  thus  formed  by  the  radio-palmar 
artery,  exactly  corresponds  to  the  deep  jpalmar  arch  ot 
pentadactylous  animals,  particularly  to  that  of  Man.    W e 
propose  to  name  it  also  the  sulcarpal  arch,  by  reason  ol 
the  position  it  occupies  in  regard  to  the  carpus,  reser- 
ving the  appellation  of  supracariMl  arch  for  the  suim- 
ficial  palmar  arch,  which  is  represented  by  the  anastomosis 
established  between  the  collateral  artery  of  the  cannon 
and  the  epicondyloid  artery.  ,  .      ■>  i 

Four  principal  branches  emanate  from  this  subcarpal 
arch  •  these  are  the  metacarpal  interosseous  arteries,  dis- 
tin'^uished  into  posterior  ov  palmar,  and  anterior  or  dorsal. 

°a  The  posterior  interosseous  arise,  one  on  the  right, 
the  other  on  the  left,  at  the  head  of  the  lateral  meta- 
carpal bones,  each  descending  on  its  own  side,  and  in  a 
flexuous  manner,  along  these  rudimentary  bones  in  the 
angular  groove  formed  by  their  inner  face  and  the  pos- 
,    tenor  face  of  the  principal  metacarpal  bone,  termmatmg 

The  muscles  and  tendons  hare  heen  removed,  only  a  small  portion  of 
the  perforans  tendon  being  left;  the  os  pedis  has  been  chiselled 
away  on  its  plantar  face  to  expose  the  semilunar  anastomosis 
1   Posterior  ridial  artery;  2,  Innominate  carpal  branch ;  3  bnpra- 
'  carpal  arch;  4,  Epicondyloid  (ulnar)  artery ;  o,  Radio-palmar 
artov,  or  common  trunk  of  the  interosseous  metacarpal  ar  eries  ; 
6,  Subcarpal  arch;  7,  7,  Posterior  interosseous  ^^t^^-'P^^ 
7'  7'  Anterior  interosseous  metacarpal  arteries;  8,  8,  1  heir  origin 
9  Collateral  artery  of  the  cannon;  10,  Its  communicating  bninch 
with  th    interosseous  arteries;  11,  U,  Digital  arteries ;  12,  bemi- 

artery;  1/,  uiiginui 

the  same.   
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at  tlie  iuferior  extremity  of  tlie  lateral  bones  by  anastomosing  in  full 
canal  with  a  branch  of  the  collateral  of  the  cannon.  They  furnish  some 
ramifications  to  the  suspensory  ligament  which  covers  them,  and  several 
tendinous  and  cellulo-cutaneous  twigs  ;  one  sujjplies  the  medullary  artery 
of  the  priucijjal  cannon  bono  (Fig.  283,  7). 

h.  The  anterior  interosseous  arteries  arise  from  nearly  the  same  point  as 
the  preceding,  one  outwards,  the  other  inwards,  turning  back  round  the  head 
of  the  lateral  metacarpals  to  place  themselves  in  the  groove  which  separates 
these  from  the  principal  metacarpal  bone,  on  their  external  or  dorsal  face, 
after  having  thrown  off  several  anastomosing  ramuscules  which  communicate 
between  the  two  arteries  in  front  of  the  upper  extremity  of  the  median  meta- 
carpal bone,  or  with  the  terminal  branches  of  the  anterior  radial  and  the 
interosseous  arteries  of  the  fore-arm.  By  their  terminal  extremity,  these  two 
arteries  anastomose  with  a  branch  of  the  collateral  of  the  cannon — that 
which  receives  the  posterior  interosseous  arteries  (Fig.  282,  7',  8). 

The  dorsal  interosseous  arteries,  although  much  finer  than  the  palmar  (in 
Solipeds  these  arteries  are  quite  rudimentary),  nevertheless  furnish  collateral 
divisions  destined  for  the  anterior  tendons  of  the  metacarpus,  the  periosteum, 
the  connective  tissue,  and  the  skin.  They  often  communicate  with  the 
posterior  arteries  by  deep  branches,  which  cross  the  intermetacarpal 
ligaments. 

Variations. — The  existence  of  the  interosseous  metacarpal  arteries,  their 
position,  and  their  anastomoses  with  the  inferior  extremity  of  the  collateral 
of  the  cannon,  are  constant ;  though  this  is  not  the  case  with  regard  to  their 
origin,  or  the  som-ce  from  which  they  arise.  In  the  typical  description  we 
have  given,  we  have  considered  them  all  as  being  furnished  by  the  radio- 
palmar  artery ;  but  it  is  necessary  to  add  that  one  of  the  four,  the  external 
dorsal,  often  comes  directly  from  the  arterial  branch  that,  from  the  supra- 
carpal  arch,  descends  along  the  carpus  to  concur  in  forming  the  suhcarpal 
arch,  by  anastomosing  with  the  radio-pabnar,  or  rather  with  a  branch  of  the 
interosseous  of  the  fore-arm.  It  is  also  necessary  to  add  that  these  meta- 
carpal arteries  sometimes  arise  together  from  one  large  branch  furnished  by 
the  collateral  of  the  cannon,  at  the  superior  extremity  of  the  metacarpus, 
and  which  receives  the  now  rudimentary  radio-jpalmar  artery,  as  well  as  that 
given  off  by  the  supracarpal  arch ;  so  that  we  may  have  two  superposed 
supracarpal  arches.  We  have  met  other  anomalies  which  need  not  be  noticed 
here,  as  they  are  without  interest. 

2.  Second  Terminal  Branch  of  the  Posterior  Badial,  or  Collateral  Artery  of  the 

Cannon}    (Fig.  283,  9.) 

The  collateral  artery  of  the  cannon  continues,  in  its  volume  and  direction, 
the  posterior  radial  artery.  It  passes,  with  the  flexor  tendons,  under  the 
carpal  arch,  and  descends  on  the  inner  side  of  these  tendons,  accompanied 
by  the  internal  plantar  nerve,  to  above  the  fetlock  and  near  the  great 
sesamoid  bones,  where  it  bifurcates  into  the  digital  arteries. 

Collateral  branches. — We  observe  : 

1.  Near  the  origin  of  the  artery,  and  very  often  from  the  posterior  radial 
artery  itself,  a  branch  which  anastomoses  above  the  pisiform  bone  with  the 
epicondyloid  artery,  forming  an  arch  whose  convexity  is  inferior  (Fig.  283,  3), 
and  which  has  been  already  noticed  as  the  supracarpal  or  superficial  palmar 

'  Tills  artery,  the  guperficial  plantar  of  Rigot,  represents  one  of  tlio  metacarpal 
palmar  branches  furnished  by  the  superficial  pahuar  arch  in  Man  and  other  pentadactylous 
animals. 
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arch,  in  contradistinction  to  tlio  suhmrpal  or  deeji  2oalmnr  arch,  tlie  source 
of  the  interosseous  firterics  of  the  metacarpus.  This  ramification  furnishes 
one  or  moi-o  muscular  twigs  that  usually  anastomose  with  the  other  branches 
of  the  posterior  radial  artery ;  and  an  inferior  division,'  which  descends  in 
the  carpal  arch,  within  the  pisiform  bone,  to  the  superior  extremity  qt  the 
metacarpus,  where  it  inosculates  with  the  radio-palmar  artery,  after  detacli- 
ing  several  carpal  ramusculcs,  the  principal  of  which  turns  round  the  inferior 
border  of  the  pisiform  bone. 

2.  On  its  course,  numerous  and  fine  synovial  tendinous  and  cutaneous 

divisions.  .    ,  .,     n  t  -i  ^ 

3.  A  trunk  springing  from  the  terminal  extremity  of  the  vessel,  between 
the  two  digital  arteries,  somethnes  even  from  one  of  these,  which  is  placed 
at  the  posterior  face  of  the  principal  metacarpal  bone,  withm  the  two 
branches  of  the  suspensory  ligament,  and,  passing  upwards,  soon  divides  into 
two  branches  ;  these  anastomose  by  inosculation  with  the  posterior  mter- 
osseous  arteries  of  the  metacarpus,  after  giving  off  on  each  side  two  other 
ramuscules  which  wind  round  the  borders  of  the  middle  metacarpal  bone, 
receiving  the  dorsal  interosseous  arteries,  and  ramify  m  front  ot  the  fetlock, 
on  the  anterior  face  of  the  cannon  bone,  and  in  the  texture  of  the  capsular 
lio-ament  of  the  metacarpo-phalangeal  articulation  (Fig.  283,  10). 

Terminal  hranches.-These  are,  as  we  said,  the  digital  arteries,  whose  dis- 
position almost  exactly  repeats  that  of  these  vessels  in  the  posterior  limb, 
and  which  have  been  described  at  page  551. 


DIFFERENTIAL  CnAKACTEHS  IN  THE  AXILLAEY  ABTEEIES  OF  OTHER  THAN  SOLIFED  A.X1MALS. 

1.  Axillary  Arteries  of  Ruminants. 
These  vessels  comport  themselves  in  their  origin,  course,  an-l  relatioDS,  as  in  golipeds. 
Thp  SDecial  characters  they  present  in  tlieir  dislnl.ution  are  as  loll..ws : 
rDor'a  a7im/  -This  arises  from  a  trunl.  common  to  it  am  ti  e  vertebral  artery, 
aiKl  us^lT  leavel'the  thorax  by  passing  above  the  first  co.to-vertebral  articulation. 

-^rSi:^=tSvSS^^:~r^^^^  a  ...auch  of  the  dorsal 

2  buperwi  f e  itcot  aiic  j  muscular  divisions  of  tlie  vertebral  artery. 

'''TvM  aS.-^^^^^^  terminates  in  the  muscles  of  the 

.eck  aSi  ptLg  through  the  foramen  of  the  axis ;  it  is  remarkable  for  the  considerable 

''"''fmS^^'internal  and  external  thoracic  arfcr/es.-These  do  not  present 

is  liable  to  as  frequent  .      ^crv  follows  the  same  course  as  in  Solipeds  ;  only 

chaniu  l  on  the  outside  of  the  bones  o  t  us  le.n.  ^^^^  ^^^^^.^^^ 

»  Aralo-^ous  to  the  radio-tilnnr  artery  of  Man. 
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anterior  radial  aitory;  the  posterior  travcrse.n  tlio  inferior  radio-ulnur  nr  'li,  to  distriljuto 
the  lunjority  of  its  branches  behind  tbo  carpal  (irlieulal.ions. 

10.  Ratiio-puliii'ir  arturi/. — Ari,-;in<!;,  as  we  liavo  iiJrcady  aeon,  from  tlie  posterior 
radial  artery,  towiirds  the  nppwr  third  of  tlio  fore-arm,  this  branch  <lcscends  to  tiio 
superior  extremity  of  (ho  nietuearpus  ia  following,  as  in  the  Horse,  a  bupi'rfioi:il  eonr.-io 
and  endi  in  four  metacurpnl  interosseous  arb'vies :  three  posterior  w  'palmar,  and  one 
anterior  or  dorsal.    The  posterior  interosseous  artciios  are  very  irrognlar  and  inconstant 
in  tlic^r  disposition;  tlioy  communicat!  with  ouch  otlier  by  several  branches,  and 
anaslomose,  interiorly,  either  with  the  lateral  digital  arteries,  the  collateral  of  (lie  cannon, 
or,  as  is  most  commonly  the  caso,  with  a  branch  of  the  latter  vessel.    'I'hese  interosseous 
arteries  are  distingin'shed  into  external,  middle,  and  internal ;  the  first  two  are  comprised 
between  the  posterior  face  of  the  metacarpus  and  the  suspensory  ligament;  the  third, 
placed  at  the  inner  border  of  that  ligament,  is  more  eonsiderrble  than  the  others,  and  by 
its  volume  and  direction  represents  the  continuation  of  the  radio-palmar  artery.  The 
anterior  interosseous  artery  passes  through  th3  foramen  at  the  superior  extremity'of  the 
metacarpus,  and  arriving  at  the  dorsal  fac3  of  the  bone,  it  bifurcates,  its  ascending 
branch  reaching  the  capsular  ligament  of  the  carpal  articulations,  where  it  anastomoses 
with  the  divisions  of  the  anterior  radial  and  interosseous  arteries  of  the  fore-arm  -  the 
descending  is  lodged  in  the  anterior  groove  of  the  metacarpal  bone,  and  joins  a  perforatino- 
branch  of  the  collateral  artery  of  the  cannon— a  branch  which  crosses  the  foramen 
pierced  towards  the  inferior  extremity  of  the  bony  iliaphy.sis.  If  it  is  desired  to  ascertain 
the  signification  of  these  interosseous  arteries  in  their  relation  to  the  elements  composin'^ 
the  foot  of  Kuminants,  we  readily  recognise:  in  the  posterior  median  artery  ""the 
interosseous  palmar  of  the  two  great  digits;  in  the  posterior  lateral  arteries'  the 
interosseous  palmar,  intermediates  to  these  middle  digits,  and  the  rudimenlarv  lateral 
digits  represented  by  the  ergots  or  dew  claws  ;  and  in  the  single  anterior  artery  the  dor.sal 
interosseous  of  the  two  great  digits.    We  may  even  prove,  by  a  more  minute  examination 
the  existence  of  dorsal  interosseous  arteries  corresponding  to  the  lateral  palmar  inter-  ' 
osseous  vessels.  ' 

11.  Collateral  artery  of  the  cannon.— This  artery  follows  the  same  track  as  in  tlie 
Morse  as  far  as  the  lower  third  or  fourth  of  the  metacarpus.  Arrived  at  this  point  it 
ab:indon.s,  as  m  the  Horse,  a  branch  whose  divisions  commnnicate  with  the  interosseous 
SeraT(Fi"  ^^l'^^"""*^™^^^  arteries,  threa  in  number:  a  middle  and  two 

a.  The  comriiunicatinci  hrancli  with  the  metacarpal  interosseous  arteries  very  often 
arises  from  the  internal  digital  artery.  ^ 

nn.Lw?„'ip"^^'f!  ^"^'"T       '^^'J^'^T  suspensory  ligament,  and  ascends  on  the 

posteiioi  face  of  the  metacarpus,  breaking  up  into  a  number  of  branches  which  nearly 
nil  jom  the  precited  arteries,  or  even  the  lateral  digital,  in  affecting  a  variable  and 
comphcated  disposition  which  ,t  is  needtes  to  notice  here.  One  of  these  branches -a 
tm^  perforating  arter,,  traverses  the  inferior  extremity  of  the  cannon  bone,  and  asce  nds 
n  Its  antermr  groove  to  join  the  anterior  interosseous  artery,  after  detaching  ramu 'ciUes 
to  the  metacarpo-phalangeal  articulation.  --aoniiij,  lamu.cuits 

o,ul'J^?  f%/<aZ  artery  represents,  by  its  dimensions,  the  oontinuatiou  of  the 

collateral  artery  o  the  cannon,  and  is  a  very  voluminous  vessel.    It  is  at  fiilt  hiflected 
backaards  and  outwards  to  be  placed  on  the  posterior  face  of  the  perforatus  tendon  Then 
t  descenrs  into  the  mterdigital  space  bypassing  behind  the  great  selnS  sh^^^^^^^^ 
beneath  he  hgament  uniting  the  two  claws.    Beaching  the  i.fferior  cxtSv  oTtl  o 
first  phalanx,  it  divi.les  nto  two  mujneal  arteries,  one  for^ach  di.^^t  whS  aTetflectod 

Several  collateral  branches,  remarkable  for  the  richness  of  their  ivlim-fcnC  .r,=  „ 
from  this  median  artery  of  the  digits  and  its  terminal  divfll^^Tl'm^^ 
these  are :  1,  At  the  middle  of  the  first  phalanx,  two  short  transverse  bra'  01^^-0.  it  hi 

traverses  the  interdigital  .space" fi^mleSd  Io1oJSe,X'",„L"S 

of  the  common  extensor  of  the  phalanges,  whence  it  ran  ifin7r,n  h  .     .    •  tendons 
the  digits  by  ascending  along  Ihe  anterior  mXn^  4"^^  "aT.d"Li^  « 
descending  b..anch  ot  the  perforating  artery  which  crosses  the  infer  ^  cTtrc   itv^^  /^ 
metacarpus:  3,  A  double  branch  analogous  to  the  artery  of  tlie  p hmtar  c  h1  on  ?u° 
Horse,  having  its  origin  at  the  terminal  extremity  of  the  digilal  ar  c rv  r  ' 

the  ungneul  -'tory,  oithcr  on  one  side  or  both,  anieon.nuinicSg;!;!^*™^^ 


572  THE  ARTERIES. 

with  its  liomolocue-  it  is  directed  backward  and  downward  on  the  bulb  of  the  heel, 
re  it  fSnrnfauu«to:notic  arch  wilh  the  lateral  ^^^^^^li^^  ^i:;^:^ 
of  this  arch,  which  is  turned  downwards,  there  escape  f ,  '"f'^^  "'^^^'^^^^^^ 

"r't"  r'sr  f'S'if ti?  si,i'r;  i  t  .t":ne«'t; 


digital  artery 

2.  Axillary  Arteries  of  the  Pig. 


'l  5S?S'antM^^^^  the  two  carotid  arteries,  rising  singly  from  nearly  the 

same  point  ,        ^         remarkable  for  the  complication 

2.  Dii'ectly  0Prt^>^f  ^'^^J^fT^^recte^  and  backwards,  on  the  side 

attendmg  its  mode  ot  di^^tribution   it  is  clue^^^^^^^^^  ^^^^^^  ^.^^^ 

of  the  trachea  and  longus  colh,  "losses  tne  iniervai  vicinity  of  the  nape 

and  elevates  itself  into  tire  deep  ^™lj;/„tr '1^^^^^^^^^  Near  its  origin 

of  the  neck.  It  evidently  ^^^^''^'^'^^^J^J'^^^^^^  is  exactly  the  same  as  in  the 

it  gives  off  the  vertebral  artery  whose  2° J  .^J,7°Xh  ascends  into  the  muscles  of 
Horse.    Beyond  this,  i  detaches  the  do,. ai  a^to^^^^^  supplies,  before 

;iv»Sx,Kc^^^^^^^^^^^  p^-^  -p^-- 

extremities  of  the  third,  f  "^Jj '^^^^^^jJJ^^i;^^^^^^   than  the  first  rib,  a  voluminous  inferior 

7,.™emZ  or  su&.cap«tor  oWems  •  ^an  ^i^^^^^  a  disposition  essentially 

its  origin  to  the  distribution  of  ^^^^  ,"^^^^^7^^: '^^^tg .  the  second  courses  upwards  in 
resembling  that  observed  m  this  vessel  in  Kuminants  tne^ 

the  space^etween  the  «^t«°^P"l«,f^;„^^tnuS t  ^ P  ti^ck  of  the  vessel,  while 

two  terminal  branches,  one  of  which  cont  imes  t  .e  pn  ramifications  into  the 

the  other  passes  ^-^-^^ /.^i^^ ^^^^^^  1,  The  great  dorsal 

antero-external  muscles  of  the  shouiaer  imi  f  ig„anian  muscles:  2,  A  volu- 
artery,  throwing  a  part  of  its        J^^^^^^^.^   of  the  divisions  given  off,  iu  the 

STbyThfdS^'MiJJi^^^^^^^^  ^' 

Swh^h'closely  ripi.=ents  the  supers  disposition  of  the 

b.  The  Ze/t  brac7uaZ  trun/^  only  f  "f ? ^  7™. i^^^j^  |,^ve  distinct  origins;  the  two 

3  Axillary  Arteries  of  Carnivora. 
furnish  successively,  apart  irom  luc;  .   ,      j  i 
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coshil  or  superior  intercostal  arteries  :  the  first  passes  between  the  two  antcu'ior  ribs  ;  the 
sccoud  in  fiout  of  the  first ;  the  third  across  the  internal  face  of  the  first,  second,  iind 
third  ribs  near  their  cartilages,  where  it  emits  ascending  and  descending  intercostal 
blanches. 

2.  The  vertebral  artery,  anastomosing,  as  in  Solipeds,  with  a  retrograde  branch  from 
the  occiisital  artery ;  it  supplements,  iu  very  great  part,  the  superior  cervical,  whose 
volume  is  diminutive,  iind  which  is  only  distributed  to  the  posterior  part  of  the  neck. 

3.  The  inferior  cervical  artery,  giving  off  the  pectoral  blanches. 

4.  Tlie  internal  tlioracin  artery,  remarkable  for  its  large  volume,  and  for  a  superficial 
division  chiefly  destined  to  the  mamraiB,  which  joins  an  analogous  branch  from  the 
external  pudic  artery, 

5.  An  external  thoracic  blanch,  whose  origin  more  resembles  tl.at  of  the  super- 
scapular  artery,  wiiich  appears  to  be  absent. 

6.  The  subscapular  artery.  After  fui-nishing  this  vessel,  the  brachial  trunk  is  pro- 
longed by  the  humeral  artery,  which  we  will  now  examine  in  detail. 

HuMEHAL  Artery. — Placed  at  first  immediately  beiiind  the  coraco-radiul  or  biceps 
muscle,  this  vessel  descends  beneath  the  round  pronator,  and  divides  at  the  superior 
extremity  of  the  radius  into  two  terminal  branches ;  tiiese  are  the  iilnar  und  radial 
arteries. 

It  detaches  on  its  coiirse  collateral  branches,  analogous  to  those  which  Lave  been 
described  for  Solipeds,  and  among  whicli  is  a  thin  vessel,  a  vestige  of  the  anterior  radial 
artery,  that  passes  beneath  the  terminal  extremity  of  the  biceps  to  supply  the  muscles 
covering,  anteriorly,  the  articulation  of  the  elbow. 

Ulnar  artery. — Much  smaller  than  the  radial,  this  vessel  transmits,  near  its  origin, 
tlie  inlerosseom  artery,  which  sometimes  proeeeds  directly  from  the  humeral  artery,  and 
whose  calibre  always  exceeds,  in  animals,  that  of  the  ulnar  artery.  The  latter  is  directed 
obliquely  outwards  and  downwards,  passing  mjder  the  perforans,  and  gains  the  internal 
face  of  the  anterior  ulnar  or  oblique  flexor  of  the  metacarpus,  wheie  it  lies  beside  the 
ulnar  nerve,  to  descend  with  it  inside  the  imciform  bone,  and  join  the  posterior  interosseous 
artery,  or  one  of  its  terminal  branches.  On  its  track  it  gives  off"  a  number  of  muscular 
or  cutaneous  branches,  several  of  which  anast  imose  with  the  internal  collnteral  artcrv 
of  the  elbow,  as  well  as  with  divisions  of  the  radial  artery. 

Interosseous  artery. — This  artery  is  placed  between  the  cubitus  and  radiu.^,  under- 
neath the  square  pronator,  and  is  prolonged  to  the  lower  tiiird  of  the  foie-arm,  where  it 
separates  into  two  branches — tlie  anterior  and  posterior  interosseous  arteries,  after 
abandoning  on  its  way  several  branches,  mostly  anterior,  which  enter  the  antibrachial 
muscles  by  traversing  the  space  comprised  between  the  two  bones  of  the  fore-arm  the 
principal  escaping  by  the  radio  ulnar  arch.  ' 

The  anterior  interosseous  artery,  after  passing  between  the  radius  and  ulna,  descends 
on  the  anterior  face  of  the  carpus,  where  its  divisions  meit,  inwardly,  the  collateral 
ramuscules  of  the  radio-palmar  artery,  and  outwardly,  the  arborisations  of  a  branch  from 
the  posterior  interosseous  artery,  forming  witti  these  vessels  a  wide-meshed  plexus 
from  which  definitively  proceed  several  filaments  that  join  the  dorsal  interosseous 
metacarpal  arteries. 

The  posterior  interosseous  artery  may  be  regarded,  by  its  volume  and  direction,  as  the 
continuation  of  the  iuterosseous  trunk.  After  emerging  from  beneath  the  square  pronator 
it  detaches  an  internal  flexuous  branch  anastomosing  with  the  radio-palmar  artery  tlieii 
several  external  musculo-cutaneous  branches;  after  which  it  is  placed  within  the 
pisiform  bone,  where  it  divides  into  two  branches,  after  receiving  the  ulnar  artery  The 
smallest  of  these  branches  anastomoses  by  inosculation  with  the  superficial  palmar  arch  • 
the  other,  larger  and  deeper-seated,  is  carried  in  front  of  the  flexor  tendons,  beneath  the 
aponeurosis  covering  the  interosseous  muscles,  across  the  superior  extremity  of  these  and 
so  forming  the  deep  palmar  arch,  which  unites  with  a  thin  filament  from  the  l  adio-palmar 
artery.  This  arch  supplies,  with  some  ramuscules  destined  to  the  muscles  of  the  hand 
(or  paw),  eufht  interosseous  metacarpal  arteries :  four  posterior  or  palmar,  which  are  united 
by  their  mferior  extremity  with  the  collaterals  of  tlic  digits,  after  giving  several  divisions 
to  the  muscles  of  the  hand ;  and  four  anterior  or  dorsal,  traversing  the  superior  extremity 
ot  the  intermetacarpal  spaces,  like  the  perforating  arteries  in  Man,  joining  the  anterior 
interosseous  branches  of  the  fore-arm,  an  1  descending  afterwards  into  the  intermetacariml 
spaces  to  unite  with  the  collateral  arteries  of  the  digits  at  the  metacarpo-phalauo-eal 
articuliilinns.  ^    ^  ii^uj^uui 

Radial  artery :  the  posterior  radial  of  the  other  animals.    Lying  aloneside  thp 
ong  flexor  of  the  thumb  and  the  perforans  muscle,  this  artery  follows  the  innir  face  of 
the  perforatus  muscle,  and  curving  outwards  to  be  united  to  a  branch  from  the  posterior 
antdirachial  mterodseous  artery,  forms  the  superficial  palmar  arcade,  from  which  escape 


THE  MlTEItlES. 


ARTERIES  OF  THE  HUMAN 

FORE-ARM. 
,  Lower  part  of  biceps;  2, 
luner  condyle  of  luimerns  ; 
3,  Deep  portion  of  proniitor 
ri'idli  teres;    4,  Supinator 
lontrus;    5,  Flexor  longus 
pollicis;  6,  Pronator  quad- 
ratvis  ;  7,  Flexor  prohmdus 
digitortxin;  8,  Flexor  carpi 
ulnaris;    9,  Annular  liga- 
ment ;  10,  Brachial  artery  ; 
11,    Anastoniotica  longus 
magna,   inosculating  above 
with  the  inferior  prol'uuda, 
nnd  below  with  the  anterior 
ulnar  recurrent ;  12,  Radial 
artery  ;  i:"!,  Kadial  recurrent 
inosculating  with  the  supe- 
rior profunda;   14,  Super- 
ficialis  voliB ;  15,  Ulnar  ar- 
tery ;  16,  Superficial  jialmar 
arch,    giving     oil'  digital 
branches  to   three  fingers 
:vnd    a    half;    17,  Magna 
],ollicis  and  radialis  indicis  ; 
'20,  Posterior  interosseous. 


fdur  bvanolics— tho  palmar  or  culhtleral  of  He  iWjih. 
'J'iioso  arc  at  fii«t  situated  b(:t\vc<;ii  tlie  perforutu.s  and 
IHTl'omn.s  teiidoiiK,  and  r.  acli  the  HUijerior  extremity  of 
the  interilif,'ital  spaccH,  wliere  they  receive  the  metacarpal 
interosseons  arteries,  and  coiiipoit  themselves  in  tJie  fol- 
lowing manner:  the  iiitc.rnul  goes  to  tlie  tliumb;  the 
secojtfZ— counting  fiora  within  outwards— gains  the  coii- 
oi  ntric  side  of  the  index ;  the  third,  the  largest,  divides 
into  two  blanches  which  lie  alongside  the  great  digits; 
the  last  goes  to  the  external  digit. 

coJirArasoN  of  the  axillary  auteuies  in  max  with 

THOSE  OF  ANIMALS. 

The  arteries  of  the  thnrncic  limbs  and  liead  arise  sepa- 
rately from  the  arch  of  the  aorta ;  cousetiiiently,  in  Man 
there  is  no  anterior  aorta. 

The  vessel  of  the  limb  that  represents  the  axillarv  of 
animals  is  here  resolved  into  two  portions  :  the  stibclatian 
artery  and  axillary  artery. 

The  SUBCLAVIAN  artery  has  not  the  same  origin  on 
both  sides;  on  the  riglit  it  arises  from  the  aorta  by  a  trunk 
common  to  it  and  the  carotid  of  that  side— the  hrachio- 
ceplialio  trunk  {arteriu  innominuta) ;  wliile  the  left  is 
detached  separately  from  the  most  distant  part  ot  the 
aortic  arch.  The 'subclavian  vessels  extend  to  the  in- 
ferior border  of  the  clavicles,  and  funii-sh  seven  impoitant 
collateral  branches,  which  are  present  in  the  domesticated 
animals.    They  are :—  ,  .     ,        ^  ,    ,  r 

1.  'J'he  vertebral  artery,  situated  m  the  vertebral  tora- 
mina  of  the  cervical  vertebrte,  as  far  as  the  axis;  there  it 
anastomoses,  as  in  Solipeds,  with  a  branch  of  the  carotid 
enters  the  spinal  canal  by  the  foramen  magnum,  and 
unites  with  its  fellow  at  the  lower  border  ot  the  pons 
Varolii  to  form  the  basilar  artery  which,  in  the  Horse, 
comes  from  the  cerebro-spinal  artery  of  the  occipital. 

2  The  inferior  thyroid,  whose  origin  and  some  bi  anches 
we  find  in  the  ascending  branch  (ascending  cervical)  of 
the  inferior  cervical  artery  in  the  Morse.  •  .  4. 

3.  The  internal  manimary  artery  divides  into  two 
branches  at  the  xiphoid  appendix  of  the  sternum. 

4.  The  superior  intercostal  artery,  whose  analogue  we 
see  in  Solipeds,  in  the  subcostal  branch  of  the  dorsal. 

5.  The  superscapidar  artery,  present  m  all  animals 
and  disposed  in  the  same  manner. 

6  'I'he  transverse  cervical  (transverfa  colli),  representee! 
by  the  extra-thoracic  branches  of  the  dorsal  artery. 

7.  The  deep  cervical  (cervicaUs  profunda)  corresponas 
to  the  superior  cervical  in  the  Horse.  _ 

The  axillary  artery,  or  extia-thoracic  portion  of  the 
subclavian  trunk,  extends  to  the  external  border  of  the 
pectoral  muscle,  where  it  is  continued  by  the  humeral 
arterv.  The  axillary  gives  oft":  the  thoranca  acromialis 
resembling  the  descending  branch  of  the  inferior  cervical 
artery  of  large  quadrupeds  ;  the  external  mammary  :  suh- 
srapidar  ;  and  posterior  and  anterior  ctrcumjlcx,  branches 
of  the  preceding  in  Solipeds.  .  ,^f,,,^c 

Humeral  (Brachial)  AnTEin-.-This  ^^'terj  cxtnid» 
from  the  external  border  of  tlie  pectoral  muscle  to  the 
bend  of  the  elbow:  here  it  divi.les  into  two  terminal 
branches— the  ulnar  and  railial.  ,     ,       1  „ 

In  its  cour.se  it  gives  oft'  several  muscular  branches, 


18,  Posterior  ulnar  recurrent;  19,  Anterior  intciwoous ; 
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and  an  external  au'l  iiileriial  collai.eml.  of  the  dhow  (nollntemlis  uliiaris  superior  and 
inferior).  In  the  lower  tliinl  of  tlio  ann,  the  bracliial  artery  is  coniprisod  bctweou 
the  Inncliialis  anticms  anil  inner  bonier  of  the  bioc])s ;  so  that,  durin^jj  llexion,  and 
(',<i]ct'ially  active  and  forci'd  flexion,  of  th  j  fore-arm  on  the  arm,  in  vigorous  subjects,  the 
circiilnt'on  is  arrested  in  the  vessels  of  tiic  hand. 

The  railiul  nrtery  of  Man  is  I'opri  sented  in  the  Horse  by  the  jiosterior  radial  artery. 
It  is  directed  downward  and  a  little  inward,  sui)posing  tlie  hand  to  be  in  a  state  of 
pronation;  it  crosses  the  carpus  in  front  of  the  trapoziniu  and  scajjlioides,  at  the  bottom 
of  the  anatomical  snutl'-box,  and  beneath  the  llexor  tendons  of  the  iihalanges  forms  the 
deep  palmar  arch,  finally  anastomosing  with  a  branch  of  the  ulnar  at  the  hypothenar 
eminence.  Along  its  course  it  furnishes  mufscular  branches:  the  curpea  anterior ;  radio- 
palmar,  which  pusses  outwards,  and  imites  with  a  branch  of  the  ulnar  artery  to  form  the 
■inperficial  palm  ir  artery ;  the  dorsalis  pollicis ;  the  carpea  2^1'sterior,  wliivh  concurs  in 
the  formntion  of  the  dorsal  arch  of  the  carpus  that  gives  origin  to  the  dorsal  interosseous 
branches. 

The  ulnar  artcrij,  formed,  in  Solipeds,  by  the  anterior  radial,  passes  dowuwnrd  and 
outward;  it  is  at  first  covured  by  the  groat  pronator  muscles,  great  and  small  palmar, 
and  superficial  flexor ;  lower,  it  is  only  protected  by  the  antibracliial  aponeurosis  anil 
the  skin.  On  the  anterior  face  of  the  carpus,  it  passes  within  the  pisiform  bone,  and 
anastomoses  with  the  radio-palmar  ai-tery,  whence  results  the  supei'flcial  palmar  arch. 
It  gives  rise  to  two  recurrent  arteries  that  ascend  to  receive  the  collateral  vessels  of  the 
elbow,  then  to  a  trunk  seen  in  animals,  and  which  divides  into  the  anterior  and  posterior 
interossex. 

The  three  arches  that  exist  in  the  vicinity  of  the  carpus,  the  constitution  of  which 
has  been  already  given,  are  distributed  in  the  following  manner: 

The  superficial  palmar  arch  is  situated  at  the  surface  of  the  flexor  tendons ;  from  its 
convexity  it  emits  four  or  five  metacarpal  branches:  the  first  reaches  the  external 
border  of  the  little  finger  as  the  external  collateral  of  that  organ;  the  other  four 
are  lodged  in  the  interosseous  spaces,  aud  wlien  they  reach  the  roots  of  the  fingers 
they  bifurcate  and  constitute  the  external  or  internal  collateral  arteries  of  the  five  fingers. 
The  deep  palmar  arch  furnishes :  articular  branches  to  the  wrist,  the  perforating  hrauches 
wiiich  crois  tlie  interosseous  spaces  to  uiiite  with  the  dorsal  interosseaa ;  the  pahnar 
interossex,  wliich  join  the  superficial  interosseaj  before  their  division  into  collateral 
bi'auches.  Lastly,  the  car^xd  dorscd  arch  gives  off  tlie  dorsal  interossex,  which  receive 
perforating  filaments  above  and  below  the  metacarpus,  and  are  expended  in  the 
articulations  and  skin  of  the  fingers. 


AiiTicLE  VII.— PiiiMiTivE  (oil  Common)  Caeotjd  Arteries 
(Figs.  282,  14  ;  286,  1.) 

Origin. -Those  two  vessels  (named  from  Kapa,  tie  bead)  arise  from  the 
right  axillary  artery,  at  a  sliort  distance  from  its  origin,  by  a  common 
trimk,  the  cephalic,  which  is  detached  at  a  very  acute  angle,  and  is  directed 
forward  beneath  the  inferior  face  of  the  trachea,  and  above  the  anterior  vena 
cava,  to  terminate  near  the  entrance  to  the  chest  by  a  bifurcation  that 
commences  the  two  common  carotids. 

Course. — Each  of  tliese  arteries  afterwards  ascends  in  the  midst  of  an 
abundant,  though  dense,  connective  tissue,  along  the  trachea,  at  first  beneath 
tliat  tube,  then  at  its  side,  and  finally  a  little  behind  its  lateral  plane 
Each  carotid  arrives  in  this  way  at  the  larynx  and  guttural  pouch,  ^vhcre  it 
divides  into  three  branches. 

Belaiions.—lu  its  course,  this  vessel,  independently  of  the  connection 
between  it  and  the  trachea,  affects  the  following  relations 

Throughout  its  entire  length,  it  is  accompanied  by  the  cord  tint  results 
from  the  union  of  the  pneumogasfcric  nerve  with  the  cervical  portion  of  tlio 
sympathetic,  and  by  the  recurrent  nerve  ;  the  latter  is  placed  bidow  or  in 
front  of  the  vessel,  from  which  it  is  somewhat  distant  in  the  lower  part  of 
the  neck ;  the  first  is  situated  above  or  behind  the  artery,  and  lies  close  to 

it. 

It  also  corresponds :  behind,  in  its  upper  two  thirds,  to  tlie  longus  colli 
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aud  tlie  rectus  anticus  major;  outwardly,  to  tbe  scalenus,  towards  the 
inferior  extremity  of  the  'neck,  and  to  tlie  subscapulo-hyoideus,  which 
separates  the  artery  and  jugular  vein  in  the  middle  and  superior  part.  But 
near  the  entrance  to  the  chest,  these  two  vessels  are  in  direct  relationship, 
the  vein  below  and  the  artery  above. 

It  is  also  to  be  noted,  that  the  glands  at  the  entrance  of  the  chest  are  in 
contact  with  the  carotids,  and  that  the  left  artery  corresponds,  besides,  to 

CoLLATEKAL  Brakches.— The  branches  furnished  by  the  common  carotid 
on  its  course  are  somewhat  numerous,  but  they  are  of  such  inconsiderable 
diameter  that  their  successive  emission  docs  not  sensibly  vary  the  calibre 
of  the  vessel  from  which  they  emanate ;  so  that  the  carotids  represent,  from 
their  origin  to  their  termination,  two  somewhat  regular  cylindrical  tubes 
These  collateral  branches  are  destined  either  to  the  muscles  of  the  cervical 
region,  or  to  the  oesophagus  and  trachea.  Two  of  them,  the  thjro-laryngeal 
and  accessory  thyroid  arteries,  will  occupy  us  in  a  special  manner.  _ 

THYiiO-LAKYNGEAL  Artery  (Fig.  282,  14").— This  vessel,  which  corre- 
sponds exactly  to  the  superior  thyroid  artery  of  Man,^  arises  from  the 
common  carotid  at  a  short  distance  from  its  termination,  a  little  behind  tlie 
larynx  or  above  the  thyroid  body  ;  it  passes  on  that  organ,  into  which  at 
enters  by  two  principal  branches  that  turn  round  its  superior  extremity  and 
anterior  border,  after  sending  two  branches  to  the  larynx-a  superior,  des- 
tined also  to  the  pharyngeal  walls;  and  an  inferior,  much  more  considerable, 
wHch  is  exclusively  distributed  to  the  laryngeal  apparatus. _  ,,..,1 
It  sometimes  happens  that  the  thyro-laryngeal  ai;tery  is  found  divided 
from  its  origin  into  two  quite  distinct  branches,  each  furnishing  a  laryngeal 
and  a  thyroid  division,  as  in  figure  286,  S.^      _  .  ^    ,  .         +i  „ 

We  have  already  remarked  the  disproportion  that  exists  between  the 
considerable  calibre  of  the  branches  sent  by  this  artery  to  the  thyroid  body, 
and  the  slender  volume  of  that  organ  ;  so  that  it  will  at  present  suf&ce  to 
remind  the  student  of  this  peculiarity.  „v     mi       •  • 

Accessory  TnYBOin  Artery  (Figs.  282  14' ;  286,  2).-The  ongin  of 
this  vessel  precedes  that  of  the  first;  it  is  much  smaller,  and  enters  the 
thyroid  body  by  the  posterior  or  inferior  extremity  of  this  glandiform 

This  artery  often  sends  only  some  excessively  fine  ^^^^''^^I'^^^J^^^ 
thyroid    gland,   and  expends   itself  almost    entirely  m    the  ceivical 

""""te'bminai.  Branches. -The  three  branches  which  terminate  the  common 
carotid  are  the  occipital,  and  internal  and  external  carotid  arteries;  tl^e/atte 
L  incLnarably  larger  than  the  other  two,  which  only  appear  to  be  collateral 
twSs  from  the  principal  vessel.  It  is  these  branches  which  distribute  the 
bloS  to  the  wious  parts  of  the  head.  We  will  devote _  three  special 
pSfgrShs  to  their  sturdy;  but  theii-  preparation  will  previously  demand 
some  notice. 

.  We  would  have  given  it  tl>e  same  name  if  we  could  have  found  the  true  repre- 
'"T  wTregard  it  as  the  analogue  of  the  middle,  thyroid  of  Man. 
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Preparatim  of  the  arleriea  of  the  head. — After  onrofuUy  removing  the  skin,  dissect  the 
suporficial  arteries  of  one  side— tlmt  is,  the  external  maxillury,  niaxillo-niuscular,  the 
tempoinl  tiiink,  and  .tlie  posterior  auricular  arteries,  excising  the  jmrotid  to  expose  the 
origin  of  the  three  last-named  vessels.  On  the  opposite  side,  tlie  deep  arteries  are 
prepared,  after  disposing  of  the  hrauch  of  the  maxilla,  as  in  the  preparation  of  the 
muscles  of  the  tongue ;  the  orbital  and  zygomatic  processes  being  removed  in  three 
sections  with  the  saw,  as  in  figure  280,  which  will  serve  as  a  guide  in  the  dissection  of 
all  these  arteries. 

OCCIPITAL  AETEEY.     (Fig.  286,  6.) 

The  occipital  artery  is  a  slightly  floxuous  vessel,  lying  beside  the  upper 
third  of  the  internal  carotid.  It  ascends  beneath  the  transverse  process 
of  the  atlas  in  passing  behind  the  guttural  pouch,  between  the  maxillary 
gland  and  the  straight  anterior  muscles  of  the  head.  It  then  insinuates 
itself  between  the  small  lateral  straight  muscle  and  the  inferior  arch  of  the 
above  vertebra,  to  pass  through  its  anterior  foramen,  and  terminate  by  two 
branches,  after  coursing  along  the  short  fissure  which  unites  this  foramen 
with  the  superior.  Jn  its  track,  this  artery  is  crossed,  outwardly,  by  the 
pneumogastric  and  spinal  nerves,  and  the  occipital  nerve  of  the  great  sym- 
pathetic, and  is  accompanied  by  the  divisions  of  the  inferior  branch  of  the 
first  pair  of  cervical  nerves. 

The  two  terminal  branches  of  the  vessel  are  the  occipito-muscular  and 
cerebrospinal  arteries. 

The  collateral  branches  are  three  in  number,  and  in  the  order  of  their 
emission  are  named:  1,  The  prevertebral  artery;  2,  The  mastoid  artery;  3, 
The  atloido  muscular  artery. 

Collateral  Branches. — 1.  Preveetebeal  Aeteet  (Fig.  286,  9). — The 
smallest  of  all  the  branches  emanating  from  the  occipital,  this  artery  is 
detached  at  a  very  acute  angle,  and  immediately  divides  into  several 
filaments,  some  muscular,  the  others  meningeal.  The  majority  of  the  fixst 
pass  between  the  occipito-atloid  articulation  and  the  small  anterior  rectus 
muscle  of  the  head,  and  expend  themselves  either  in  that  muscle,  or  the 
great  rectus ;  the  second,  generally  two  in  number,  are  always  very  slender, 
and  reach  the  dura  mater  by  entering,  one  through  the  posterior  foramen 
lacerum,  the  other  by  the  condyloid  foramen. 

2.  Mastoid  Artery  (Fig.  286,  8) .—  This'  vessel  arises  at  an  acute 
angle  above  the  preceding,  and  goes  towards  the  mastoid  foramen  by 
creeping  on  the  external  surface  of  the  styloid  process  of  the  occipital  bone, 
beneath  the  small  oblique  muscle  of  the  head.  It  enters  the  parieto- 
temporal canal  by  this  foramen,  to  anastomose  by  inosculation  with  the 
spheno-spinous  artery. 

In  its  course  it  describes  a  curve  downwards,  and  throws  off  a  laro-e 
number  of  collateral  branches.  Among  these  are  some  which  originate 
before  the  artery  ehters  its  bony  canal,  and  which  are  destined  for  the 
muscles  of  the  nape  of  the  neck.  Others  arise  in  the  interior  of  this  canal 
and  escape  from  it  by  the  orifices  that  cribble  the  temporal  fossa,  to  expend 
themselves  in  the  temporal  muscle.    Some  ramuscides  reach  tlie  dura  mater. 

We  have  seen  the  mastoid  artery  arise  directly  from  the  common 
carotid,  and  furnish  a  parotideal  branch. 

3.  Atloido-musoulae  or  Eeteogeade  Artery   (Fig.  286,  7).  This 

branch  is  not  constant,  and  when  it  does  exist  it  presents  a  variable  volume  It 
is  detached  from  the  occipital,  underneath  the  transverse  process  of  the  atlas 
by  forming  with  the  parent  branch  a  right,  or  even  an  obtuse  angle  •  it  is 
directed  backwards,  traverses  tlie  inferior  foramen  of  the  process  of  the 

2  p 
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iitlas,  places  itself  beneath  the  atlo  axoid  nnisclc,  and  in  a  flexuous  ma,nner 
advances  to  meet  tlio  vertebral  artery,  wLicli  it  directly  joms,  alter  gmug 
off  some  brandies  to  the  great  oblique  and  ncighboxu-ing  muscles,  ihis 
anastomosis  is  the  means  of  establishing  a  collateral  communication  between 
the  vertebral  artery,  and  tlio  divisions  furnished  by  the  common  carotid  ;  so 
that  these  two  arteries  can  mutually  assist  or  supplant  each  other. 

TeKMINAL  BuANCHES.— 1.  OCCIPITO-MUSCULAK  AuTKUY  (i<  Ig.  2«b,  iU>— 

Covered  at  its  origin  by  the  great  oblique  muscle,  the  occipito-muscular 
artery  is  directed  transversely  inwards  to  the  surface  of  the  posterior 
straight  (recti)  muscles,  and  soon  separates  into  several  branches— ascending 
and  descending-mixed  with  the  nervous  divisions  of  tho_  first  superior 
cervical  branch,  all  of  which  are  destined  to  the  muscles  and  integuments  of 
the  occipital  region.    The  descending  branches  anastomose  with  the  ter- 
minal divisions  of  the  superior  cervical  artery.  i      +1  ^ 
2  Ceuebko-spinal  Artery. -This  vessel  enters  the  spinal  canal  by  the 
anterior  foramen  of  the  atlas,  traverses  the  dura  mater,  and  divides  into  two 
branches  on  the  inferior  face  of  the  spinal  cord.    Of  these  two  branches,  the 
anterior  is  united,  by  convergence,  with  the  analogous  branch  of  the 
oppo^^^^^^^  a  ter^on  its  aWl  at  !he  middle  of  the  length  of  the  bulb  (medulla 
oblongata),  and  so  forms  the  hasilar  trunk;  the  other  passes  backwards  and 
constitutes  the  origin  of  the  median  spinal  artery,  by  anastomosing,  aftei  a 
S  course,  with  the  corresponding  branch  of  the  other  cerebro-spmal 
artery     T^^^^  results  from  this  distribution  a  kind  of  vascular  lozenge 
sSd  at  the  lower  face  of  the  medulla  oblongata  which  receives  in  its 
Se  the  two  cerebro-spinal  arteries.    This  regular  arrangement  is  not 
Lwever,  always  observed!  these  arteries  may  unite  at  the  posterior  extremity 
nf  fTii<5  lozenee.  as  is  shown  in  figure  285. 

iST«U.-This  is  a  single  vessel  which  creeps  m  a  somewhat 
flexuous  Inner  on  the  inferior  fate  of  the  medulla  oblongata,  beneath  the 
vLTeral  Trchnoid  membrane,  and  passing  over  the  annular  protuherance 
rnuns  Varolii),  terminates  at  the  anterior  border  of  this  port.on  of  the 
ShairistLius,  by  anastomosing  with  the  two  posterior  cerebral  arteries 
(Fig.  285,  11,  11).  . 

?^i~d;\TpTexlus  ramuscules,  which  enter  the  substance  of  the 
medulkoblongata  and  the  pons  Varolii,  or  are  distributed  to  the  roots  of  the 
■nPTVpq  emanating  from  the  medulla  oblongata. 

T  ThTpoZrior  cerebellar  arie>ies,  vessels  liable  to  numerous^  anomalies 
in  tLr  oriSn  ;  they  usuaUy  arise  from  the  basilar  trunk  at  a  right  angle 
hpWl  tS  pXioi- border  o  the  pons  Varolii,  and  bend  outwards  one  to 
L  'ght  throther  to  the  left,  by  gliding  along  the  surface  of  tlie  bidb 
rmedulla  oblongata),  whose  external  border  it  thus  reaches,  and  is  hen 
nflected  bacSV  beneath  the  cerebellar  plexus  choroides,  whence  they 
"pS  their  raniifications  on  the  lateral  and  posterior  paxts  of  the  cere^ 

^^^^he  anterior  — ^^^T^^!^^ 
rSrZeteL^^^^^^^^  ^rtirbasilar  trunk,  in  front  of  the  pons 

rning  ro"  ^^^^ 
r?wobS:nches  anastomosing  .ith  the  internal  carotid  artery;  these 
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branches  arc  not  constant,  and  aro  most  frequently  met  with  in  the  Ass. 
They  begin  at  the  basilar  trunk,  in  front  of  the  posterior  border  of 
the  annular-  protuberance,  traverse  the  dm-a  mater  to  enter  the  cavernous 
sinus,  and  join  the  carotid  arteries  at  their  second  curvatiu-e. 

Posterior  Cerebral  Arteries. — These  terminate  the  basilar  trunk,  and 
sepai-ate  into  right  and  left  of  it,  behind  the  pisiform  tubercle  (Fig.  285,  11). 
They  first  proceed  forward,  receiving  posterior  communications,  -then  pass 
outward  and  upward,  to  turn  roimd  the  cerebral  peduncles  and  reach  Bichat's 
fissure.  On  their  course,  they  furnish  a  multitude  of  hair-like  twigs  that  enter 
the  substance  of  the  peduncles ;  but  the  principal  branches  they  give  ofi"  are 
flexuous,  and  dii-ected  either  towards  the  great  cerebral  fissure,  where  they 
terminate,  to  the  posterior  extremity  of  the  hemisphere  of  the  cerebrum,  or  its 
interior,  to  the  plexus  chorides  more  particularly,  or  even  to  the  cerebellum. 
The  disposition  and  number  of  these  branches  are  very  variable. 

Median  Spinal  Artebt. — A  very  long  vessel,  lodged  in  the  inferior 
fissui-e  of  the  spinal  cord,  and  measuring  the  whole  extent  of  that  organ, 
which  it  follows  from  before  to  behind.  It  is  from  this  artery  that  are 
given  off  the  branches  which  cover  with  their  arborisations  the  medullary 
tissue,  or  penetrate  its  substance.  This  emission,  which  ought  soon  to 
exhaust  the  artery,  does  not  sensibly  diminish  its  diameter,  as  it  receives  on 
both  sides,  during  its  course,  numerous  additional  filaments.  Two  series  of 
ramuscules,  in  fact,  emanate  either  from  the  vertebral,  intercostal,  lumbar, 
or  sacral  arteries,  and  enter  the  spinal  canal  by  the  intei'vertebral  foramina, 
and  go  to  join  this  artery.  Generally,  however,  they  do  not  pass  to  the 
sjjinal  cord  until  they  have  anastomosed  with  each  other  outside  the  dura 
mater,  so  as  to  form  on  the  floor  of  the  vertebral  canal  two  lateral  conduits 
placed  beside  the  venous  sinus,  and  united  by  transverse  anastomoses  ;  tliis 
disposition  is  most  evident  in  the  cervical  region  of  the  Ox  (Fig.  288). 

INTERNAL  CAROTID  ARTERY.     (FigS.   285,  8  J   286,  5.) 

One  of  the  terminal  branches  of  the  common  carotid,  the  internal  carotid 
ascends  at  first  to  beneath  the  base  of  the  cranium,  outside  the  anterior 
rectus  muscles  of  the  head,  and  bends  forward  to  reach  the  lacerated 
foramen.    In  this  primary  portion  of  its  course,  it  is  suspended  in  a  par- 
ticular fold  of  the  guttural  pouch,  margined  by  the  superior  cervical 
ganglion,  accompanied  by  the  cavernous  branch  of  the  sympathetic  nerve, 
and  crossed  in  various  directions  by  the  nerves  which  form  the  guttural 
plexus.    On  arriving  at  the  middle  of  the  occipito-spheno-temporal  hiatus, 
it  enters  the  cavernous  sinus,  and  in  the  interior  of  that  cavity,  where  it  is 
bathed  in  venous  blood,  describes  two  successive  and  oi)posite  curvatures  • 
the  fii'st  looking  forwards,  occupies  the  carotid  fossa  of  the  sphenoid  bone  : 
the  second,  with  its  convexity  posterior,  at  which  the  internal  carotid 
receives  an  anastomosing  branch  from  the  basilar  trunk :  .  which  branch  is 
voluminous  and  nearly  constant  in  the  Ass  ;  but  is  rare  and,  when  present 
very  slender  in  the  Horse.    After  the  last  inflexion,  the  two  internal  carotids 
communicate  by  a  very  large  transverse  branch,  which  is  always  flexuous 
often  ^  reticulated,  and  leave  the  cavernous  sinus  in  crossing  the  dura  mater' 
to  gain  the  cranial  cavity.  ' 

These  arteries  are  then  placed  at  the  sides  of  the  pituitary  gland,  within 
the  superior  maxillary  nerve,  proceed  from  behind  forward,  and  terminate 
in  two  brandies  before  reaching  the  optic  nerve.    One  of  these  branches 

2  r  2 
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constitutes  tlie  posterior  communicatinfj  artenj ;  the  otlior  soon  bifurcates  to 
form  tlio  middle  and  anterior  cerebral  arteries. 


Fig.  285. 


ARTERIES  OF  THE  I3RAIN. 

C,  Chiasma  of  the  optic  nerves  ;  M,  M'™''  ^^'^  '  °^  P'^^^^^^^^  arteries;  2,  Median 
gl.nd;three-fourt^.sh..^^^^^^^^^ 

.arteries  arrive  in  the  muklle  f  f^^T^vA^' ^^^^^^^  »  '° 

6,  Anterior  ditto  ;  7,  ^-^^-^.^f  ^S;,"  of  the  pituitary  gland  ;  9, 

the  cavernous  sinus  -  8,  Intel nal  caionu  iutornal  carotids 

Transverse  reticulated  f-^i^^^^^'^i^  J  ^n  o  X  internal  carotid;  11,  H, 
^iieir:effleS:1;aS^^^ 

-^^£':j^S:^Critt;r^:;i^ -.tor,,  U,  rostenor  com- 
municating  artery. 
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Posterior  Communicating  Arteuy. — This  vessel  is  inflected  backward  on 
tlie  side  of  the  pituitary  gland,  and  anastomoses  behind  it  with  the 
posterior  cerebral  artery. 

Middle  Cerebral  Artery. — This  vessel  separates  itself  from  the  an- 
terior cerebral  artery,  external  to  the  chiasma  of  the  optic  nerves,  is  lodged 
in  the  fissure  of  Sylvius,  passing  through  it  in  a  flexuous  manner,  and  at  its 
extremity  separates  into  several  branches  which  ramify  on  the  lateral  and. 
superior  faces  of  the  brain,  and  anastomose  by  their  terminal  divisions  with 
the  posterior  and  anterior  cerebral  arteries. 

Anterior  Cerebral  Artery. — This  enters  immediately  above  the  com- 
missure of  the  optic  nerves,  and  proceeds  inwards  to  unite,  in  the  middle 
line,  with  the  opposite  artery,  forming  with  it  a  single  vessel.  This  median 
artery  (or  arteria  corporis  callosi)  enters  the  longitudinal  fissure  of  the  brain 
by  bending  round  the  anterior  extremity  of  the  Corpus  callosum,  and,  after 
a  short  coui'se,  divides  into  two  branches  which  pass  from  before  to  behind, 
one  to  the  right,  the  other  to  the  left,  on  the  internal  face  of  the  hemispheres, 
a  short  distance  from  the  corpus  callosum,  and  near  the  posterior  extremity 
of  that  great  commissure.  The  branches  emitted  by  these  arteries,  either  in 
their  track  or  at  their  termination,  anastomose  with  those  of  the  posterior  and 
middle  cerebral  arteries,  as  well  as  with  the  lobular  branch  of  the  ophthalmic. 

Before  uniting  in  a  common  trunk,  the  two  anterior  cerebral  arteries 
receive  the  meningeal  branch  of  the  ophthalmic,  the  calibre  of  which  often 
even  surpasses  that  of  these  vessels. 

external  carotid  artery.    (Fig.  286,  12.) 

This  artery  ought  to  be  considered,  because  of  its  volume  and  direction, 
as  the  continuation  of  the  common  carotid.  It  is  directed  forward,  arrives 
at  the  posterior  border  of  the  great  branch  of  the  os  hyoides,  passes  between 
it  and  the  great  hyoid  muscle,  and  is  inflected  so  as  to  form  an  elbow  which 
is  turned  forward,  and  afterwards  ascends  vertically  to  near  the  neck  of  the 
condyle  of  the  inferior  maxilla,  at  the  posterior  angle  of  the  hyoid  branch 
There  it  bifurcates  to  give  rise  to  the  superficial,  temporal  and  internal 
maxillary  arteries. 

In  the  first  part  of  its  course — that  is,  from  its  origin  to  the  hyoid 
bone,  'the  external  carotid  artery  responds  :  inwardly,  to  the  guttural  pouch 
and  the  glosso-pharyngeal  and  superior  laiyngeal  nerves ;  outwardly,  to  the 
outer  belly  of  the  digastric  muscle,  and  the  hypoglossal  nerve. 

In  its  second  portion,  it  is  comprised  between  the  guttural  pouch,  the 
parotid  gland,  the  great  branch  of  the  os  hyoides,  and  the  inner,  side  of 
the  posterior  border  of  the  inferior  maxilla. 

The  collateral  branches  this  artery  furnishes  are  three  principal :  the 
glosso-facial,  maxillo-muscular,  and  posterior  auricular:  Bnt  it  also  gives  off 
others  of  less  importance,  which  are  distributed  to  the  guttural  pouch,  the 
guttural  glands,  and  the  parotid  gland.  .  ' 

1.  External  Maxillary,  Facial,  or  Glosso-facial  Artery.    (Fig.  286,  13.) 

It  originates  from  the  external  carotid,  at  the  point  where  that  vessel 
passes  beneath  the  great  hyoid  muscle,  and  is  immediately  inflected  downwards 
on  the  side  of  the  pharynx,  between  the  posterior  border  of  tlie  large  branch 
of  the  hyoid  bone  and  the  above  muscle.  It  passes  in  proximity  to  tho 
anterior  extremity  of  the  maxillary  gland,  crossing  Wharton's  duct  outwardly 
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and  loaves  tlio  deep  situation  it  at  first  occupied,  to  become  more  superficial 
in  the  submaxillary  space,  where  it  rises  on  the  surface  of  the  internal 
ptervEoid  muscle,  and  is  directed  forwards  to  the  maxillary  fissure,  i  urumg 
round  this  fissure,  it  climbs  on  the  face,  in  front  of  the  masseter  muscle,  to 
above  the  maxillary  spine,  where  it  terminates  m  two  small  branches. 

In  its  lone  and  complicated  course,  the  glosso-facial  artery  describes 
a  semicircle  upwards,  and  is  very  naturally  divided,  for  the  study  _ot 
its  relations,  into  three  portions :   a  deep,  an  intermaxillary,  and  a  lacml. 
The  fii-st,  or  deep  portion,  accompanied  in  its  superior  moiety  by  tlie  glosso- 
pharyngeal nerve,  responds,  outwardly,  to  the  internal  masseter  (internal 
pterygoid)  muscle;  inwardly,  to  the  guttural  pouch,  the  hyo-pharyngeal 
muscle  hvpo-lossal  nerve,  middle  tendon  of  the  digastricus,  the  basio- 
X  sus,  oral  of  Wharton,  and   the  subscapulo-hyoideus.  .  The  in  er- 
maxiUary,  or  middle  portion,  is  bordered  by  the  glosso-facial  vein  lies 
Tgainst  the  pterygoideiis  internus,  and  is  in  contact  with  the  submaxillary 
glands.    The  facial,  or  terminal  part,  is  lodged,  at  its  commencement,  in  the 
maxillary  fissure,  in  front  of  the  glosso-facial  vein  and  the  P/^f    duct ;  it 
Ascends  with  these  two  vessels  along  the  anterior  border  of  the  masseter 
on  the  maxillo-labial  and  buccinator  muscles,  beneath  the  subcutaneous  and 
™l"co4abial  muscles  and  the  ramifications  of  the  facial  nerve,  which 
nernendicularly  crosses  the  direction  of  the  artery.  . 
^    Tee  imAL  BRANOHES.-The  external  maxillary  artery  terminates  in  two 
Bmall  birches  which  separate  from  each  other  at  an  obtuse  angle,  one  being 
Sted  upwards,  the  other  downwards.    The  ascending  branch  passes 
t"thf  surfacTof  he  elevator  muscle  of  the  upper  lip  below  the  lachrymal 
muscle  and  anastomoses  with  the  divisions  of  a  palpebral  branch  emanat^g 
from  the  supermaxillo-dental   artery  (Fig.  286,  19).     iHe  descenmng 
Wch  goes^i  the  false  -stril  and  the  entrance  to  the  nasal  cavi^^^^^^ 

^t 

of  these  latter  branches.  This  arises  from  the  glosso- 

be  its  commencement,  it  always  duectea  iorw  a  ^  describing 
pharyngeus  muscle  and  the  great  branch  of  the  l^J^^^^^^ 

walls  of  the  pharynx.  08R^^^     As  considerable  in  volmue  as  the 

2.  Lingual  Artekt  (Fig.  286,  15).-- As  consioeri 

parent   branch,  this  artery  is  ncrv'e,  it 

file  extremity  of  the  hyoid  7'^"-  ^JiJ^^I^'jir,^^^^^^  of  the  os 

TySra^f  SK^^  '''''''  " 
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ARTERIES  OF  TIFE  HEAD. 

1,  Common  carotid  artery;  2,  Accessory  thyroid  artery;  3,  4,  Thyro-larynceal 
artery,  divided  into  two  branches;  5,  Internal  carotid  artery;  G,  OcciiJlt-il 
artery;  7,  Atloi<lo-miiscvi1ar  artery  at  its  exit  from  the  inferior  foramen  of  the 
.itlns:  S,  Mastoid  artery;  0,  Provertohral  arterv  ;  10.  Occipito-mnscnlar  artery  • 
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intoi'stico  Lctwoon  the  gouio-glossus  and  basio-glossiis  muscles,  where 
it  moots  tlie  branolios  of  tlio  lingual  and  hypoglossal  nerves. 

riexuous  in  its  course,  in  order  to  adapt  itself  to  the  elongation  of  tlie 
tongue,  the  lingual  artery  emits  a  very  great  number  of  collateral  branches, 
which  escape  perpendicularly  from  the  entire  periphery  of  the  vessel; 
but  chiefly  above,  below,  and  on  the  inner  side,  to  ramify  in  the  muscles 
and  integuments  of  the  tongue.  ,         .  •    .  , 

Running  parallel  to  each  other,  the  two  lingual  arteries  communicate  by 
five  transverse  ramuscules,  and  join  at  their  terminal  extremity,  which 

becomes  very  slender.  ,  .     r„,  .  , 

3  Sublingual  Artery  (Fig.  28G,  16).— This  artery  has  its  origin 
at  the  anterior  extremity  of  the  maxillary  gland,  and  runs  forward  along  the 
external  surface  of  the  mylo-hyoideus  muscle,  which  it  afterwards  crosses 
towards  the  posterior  extremity  of  the  sublingual  gland.  It  then  follows 
the  inferior  border  of  this  gland,  sending  into  it  numerous  branches, 
and  after  giving  some  filaments  to  the  genio-glossus  and  genio-hyoideus 
muscles,  is  prolonged  on  the  sides  of  the  frjenum  linguaa,  where  it  ends  by 
fine  ramuscules  in  the  buccal  mucous  membrane.  .  .  , 

Among  the  branches  this  artery  detaches  before  attaining  the  sublingual 
eland  it  is  necessary  to  distinguish  those  which  are  destined  to  the  mylo- 
hvoid'eus  muscle,  some  of  which,  the  descending  are  thin  and  irregular; 
the  others,  ascending,  being  long,  thick,  and  paraUel  to  each  other. 

Sometimes  this  artery  does  not  reach  the  sublingual  gland;  it  then 
remains  for  the  whole  of  its  extent,  external  to  the  mylo-hyoideus  muscle, 
and  sends  its  terminal  divisions  to  the  vicinity  of  the  symphysis  of  the 
chin  In  this  case,  the  gland  receives  a  special  branch  from  the  lingual 
artery,  a  circumstance  which  is  usual  in  Man,  in  whom  this  artery  is  named 

*^'r  CoCaky  ok  I™ob  Labial  (Fig.  286,  17).-Springing  from  the 
glosso-facial  artery  at  an  acute  angle,  shortly  before  that  vessel  arrives 
at  the  maxQlo-labial  muscle,  the  inferior  coronary  artery  passes  under  that 
muscle  ^nd  following  its  direction,  descends  into  the  tex  ure  of  the  lower 
Z  Xveit%.  mixed  up  with  the  ramifications  of  the  cental  nerve 
and  where  it  terminates  by  forming  a  very  fine  anastomotic  arch  with 

^^^Tftlt-tcrft'Sltstr'^^^^^^  to  the  buccinator  and  maxiUo-labial 
muscks  and  "  the  tLues  of  the  lower  Hp,  to  which  it  is  chiefly  destined 
Si  its  passage  near  the  mental  foramen,  it  receives  the  inferior  dental  artery 

^^'VX^o'^AtT^T^^^^^  Labial  Aktkuv  (Fig,  286,  18>-Smaller 
than  the  preceding  vessel,  and  often  altogether  rudimentary  thi^  ai-tery 
Sltached  from  ^the  pri^^^       ^^^'^^  ^"g^*  angle,  above  the 

11    Terminal  extremity  of  the  vertebral  artery  joining  the  atloido-muscular 
Jh^irE^ternal  Irotid  artery;  13  ^^^^^S:^^^'^^  ^^^^^ 
ryngeal  artery;  l^,  ]^  ^^t^'':^^,y    19,  Superior 

inferior  labial  artery;  18,  .  90  Inferior  terminal  branch 

terminal  branch  of  the  external  "J'-^-'^'l'^^T  "^f  ;^^-';^„\"'^'^'°cu^  artery;  2+, 
of  ditto;  21,  MaxiUo-musculai-  arteiy^^^^^^^^^  2,"  Inferior  auricula; 

Superficial  temporal  trunk;  2^'  ^"bz) gomatic  auei)  ,  09,  Fasciculi 

art'ery;  27  Internal 
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origin  of  the  pyramidal  muscle  of  the  nose,  (supcrnmxillo-naealis  magnus), 
aud  sometimes  below  that  muscle.  It  subsequently  gains  tlio  upper  lip, 
along  with  the  infra- orbital  branches  of  the  superior  maxillary  nerve, 
by  passing  between  the  supernasalis-labialis  and  the  pyramidal  muscle  of 
the  nose ;  it  then  terminates  in  forming  an  arcli  by  inosculation  with  the 
palato-labialis  artery. 

The  branches  it  gives  off  pass  to  the  external  ala  of  the  nose  aud  the 
textm-es  of  the  upper  lip.  Some  are  expended  in  the  muscles  just  named, 
and  in  the  alveolo-labialis. 

2.  Maxillo-muscular  Artery.    (Fig.  286,  21.) 

The  maxillo-muscular  artery  is  a  vessel  that  does  not  aj)pear  to  have  its 
representative  in  Man,  It  emerges  from  the  external  carotid,  above  the 
point  where  it  is  included  between  the  large  branch  of  the  os  hyoides  and 
the  stylo-hyoid  muscle,  lifemarkable  for  the  very  obtuse  angle  it  forms  at 
its  origin  with  the  principal  vessel,  it  descends  behind  the  posterior  border 
of  the  inferior  maxilla,  covered  by  the  parotid,  gland.  It  then  divides 
into  two  branches  :  a  deep  one,  which  goes  to  the  internal  pterygoid  muscle, 
after  fui-nishing  some  ramuscules  to  the  neighbouring  organs ;  and  a 
superficial  one,  which  tiu-ns  round  the  posterior  border  of  the  maxilla, 
and  emerging  from  beneath  the  parotid  gland,  above  the  insertion  of 
the  sterno-maxillaris  muscle,  plunges  into  the  masseter,  and  expends  itself 
in  the  body  of  that  muscle  by  several  branches  which  anastomose  with  the 
divisions  of  the  subzygomatic  artery. 

3.  Posterior  Auricular  Artery.    (Fig.  286,  22.) 

Third  collateral  branch  of  the  external  carotid,  the  posterior  auricular 
artery  arises  at  a  very  acute  angle  above,  and  a  little  behind,  the  preceding 
vessel.  It  ascends  beneath  the  parotid  gland,  behind  the  base  of  the  concha 
of -the  ear,  crosses  the  cervico-auricular  muscles,  and  reaches  the  extremity 
of  the  cartilage  by  passing  underneath  the  skin  which  covers  its  posterior 
plane. 

In  its  course,  it  emits  several  ascending  auricular  branches,  which  arise 
at  different  elevations  and  cover  the  concha  with  their  divisions.  Among 
these  we  ought  to  distinguish  the  first  (Fig.  286,  23) ;  this  has  its  origin  at 
the  temporal  trunk,  and  soon  divides  into  two  branches :  one,  profound, 
after  sending  a  very  thin  filament  into  the  middle  ear  by  the  stylo-mastoid 
foramen,  passes  between  the  external  auditory  canal  and  the  mastoid 
process  to  enter  the  subconchal  adipose  tissue  and  the  internal  scuto- 
am-icular  muscle;  the  other,  superficial,  imbedded  in  the  parotid  tissue, 
proceeds  to  the  external  side  of  the  concha,  aud  buries  itself  in  the  interior 
of  that  cartilage,  along  with  the  middle  auricular  nerve,  after  abandoning 
some  external  ramuscules. 

From  these  auricular  branches  there  also  escape  a  multitude  of 
parot  ideal  twigs. 

4.  Superficial  Temporal  Artery  or  Temporal  TrunJc.  (Fig.  286,  25.) 
This  is  the  smallest  of  the  two  terminal  branches  of  the  external  carotid. 
After  a  short  ascending  course  between  the  parotid  gland,  the  guttural  pouch," 
and  the  neck  of  the  maxillary  condyle,  behind  whicli  it  is  situated' 
this  artery  is  divided  into  two  branches  :  the  anterior  auricular  aud  the 
subzygomatic. 
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Antkuiou  Auriodlar  Artery  (Fig.  286,  2G).— This  vessel  appeai-s  to 
be,  uot  ouly  by  its  volume,  but  also  by  its  direction,  the  continuation  of  the 
temporal  trunk.  Embraced,  near  its  origin,  by  the  facial  nerve  and  snb- 
zygomatic  branch  of  the  inferior  maxillary  nerve,  it  rises  behind  the 
tomporo-maxillary  articulation  and  superoondyloid  process,  beneath  the 
parotid  gland,  to  the  temporal  muscle,  into  which  it  passes  after  emitting 
parotideal  twigs  and  auricular  branches,  one  of  which  penetrates  to  the 
interior  of  the  concha,  while  the  others  are  expended  in  the  anterior 
muscles  of  the  ear  and  the  integuments  covering  these  muscles. 

SuBZYGOMATio  AiiTERY  (Fig.  286,  25.)— More  considerable  than  the 
anterior  auricular,  this  artery  disengages  itself  from  beneath  the  parotid 
gland  by  turning  round  the  posterior  border  of  the  maxilla,  along  with  the 
nervous  anastomosis  which  gives  rise  to  the  subzygomatic  plexus,  and  is  placed 
above  that  anastomosis,  beneath,  and  to  the  outside  of,  the  afore-mentioned 
condyle.  There  it  ends  in  two  branches  of  equal  volume  :  a  superior  or 
superficial,  and  an  inferior  or  deep,  both  of  whicli  ramify  in  the  substance 
of  tlie  masseter  muscle,  and  anastomose  with  the  divisions  of  the  maxillo- 
muscular,  or  with  the  masseter  branches  of  the  external  maxillary  arteries. 

The  superior  branch,  or  transverse  artery  of  the  face,  goes  towai-ds  the 
anterior  border  of  the  massetor  muscle  in  a  flexuous  manner,  close  to 
the  zygomatic  ridge.  At  first  lying  on  the  superficies  of  the  masseter, 
it  afterwards  buries  itself  in  that  muscle. 

The  inferior  branch,  or  masseteric  artery,  dips  m  among  the  deep 
fasciculi  of  the  masseter  muscle,  to  which  it  is  distributed,  along  with 
the  masseteric  nerve.  Near  its  origin,  it  communicates  _  with  the  deep 
posterior  temporal  artery  by  a  fine  ramuscule,  which  passes  mto  the  sigmoid 
notch.  In  Man  and  some  animals,  this  artery  comes  from  the  internal 
maxillary. 

5.  Internal  maxillary  or  Gutturo-maxillary  Artery.  (Fig.  286,  27.) 
Situated  at  first  immediately  within  the  maxillary  condyle,  below  the 
articulation  of  the  jaw,  this  artery  passes  to  the  inner  side  towards  the 
entrance  of  the  subsphenoidal  (or  pterygo-palatme)  canal,  by  describing 
two  successive  curvatures  :  the  first  backwards,  the  other  forwards  After 
being  thus  shaped  like  an  S,  it  travels  forward  along  the  subsphenoidal 
canal  to  the  orbital  hiatus,  and  then  reaches  the  maxillary  hiatus  to  enter 
the  palatine  canal,  where  it  is  designated  the  palato-labial  artery. 

In  order  to  study  its  relations,  the  course  of  this  artery  may  be  divided 
into  three  portions:  a  posterior  or  guttural,  a  middle  or  sphenoidal  and  an 
anterior  or  infra-orbital.  The  posteidor  portion  lies  on  the  internal  face  of 
the  external  pterygoid  muscle,  covered  inwardly  by  the  guttural  pouch,  and 
crossed  outwardly  by  the  inferior  maxillary  nerve  and  some  of  its  branches 
ThrmidTle  divis'io/is  enveloped  by  the  bony  walls  of  the  subsphenoidal 
canal.  The  anterior  portion,  along  with  the  superior  maxillary  nerve 
passes  across  the  space  separating  the  orbital  from  the  maxillary  hiatus,  by 
cr^BCping  along  the  palate  bone,  beneath  a  considerable  mass  of  fat. 

CoL?ATKRfL  BuLcHES.-The  artcrics  given  off  by  the  internal  maxillary 
on  its  course  are  eleven  principal.  Five  arise  from  the  first  portion  of  the 
Wrtrbeiow,the  inferiol  dental. nd.  the  group  of  pterygoid  axtencs; 
Ihiee  above  the  tympanic,  spheno-spinous,  and  deep  podenor  temporal 

Two  eSapc  from  the  siperioi- portion  of  the  interosseous  or  sphenoic^d 
division    These  are  the  deep  anterior  temporal  and  ophthahmc  artcncs.   1  oui 
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commence  from  the  tliircT  section  of  tlio  nrtery  :  two  inferior,  the  buccal  and 
palatine ;  and  two  upper,  the  superior  dental  and  the  nasal. 

1.  Inferior  Dkntal  Auteuy  (Fig.  286,  28).— This  vessel,  also  named 
the  maxillo-clental  arteri/,  is  detached  at  a  right  angle  from  about  the  middle 
of  the  first  curvature  described  by  the  internal  maxillary.  It  travels 
forward  and  downward  between  the  two  pterygoid  muscles,  afterwards 
between  the  internal  one  and  the  maxillary  bone,  entering  with  the  inferior 
maxillary  nerve  into  the  dental  canal,  through  the  whole  extent  of  which  it 
passes.  Arrived  at  the  mental  foramen,  it  separates  into  two  branches  :  a 
deep  one,  which  continues  the  interosseous  course  of  the  vessel,  to  be 
distributed  to  the  roots  of  the  tusk  or  tush,  and  the  three  adjoining  incisor 
teeth ;  the  other  superficial,  generally  very  slender  and  even  capillary, 
issuing  by  the  mental  foramen  with  the  terminal  branches  of  the  maxillary 
nerve,  and  anastomosing  with  the  inferior  coronaiy  artery. 

Before  jjenetrating  the  maxilla,  this  artery  furnishes  divisions  to  the 
internal  pterygoid  and  mylo-hyoid  muscles. 

In  the  interior  of  the  maxillo-dental  canal,  it  gives  off  diploic  branches 
as  well  as  twigs,  destined  to  the  roots  of  the  molar  teeth  and  the  alveolar 
membrane. 

2.  Pterygoid  Arteries  (Fig.  286,  29). — It  may  be  said,  in  a 
general  manner,  that  the  two  pterygoid  muscles  borrow  their  arteries  from 
all  the  vessels  passing  near  them,  though  there  are  two,  and  sometimes  three, 
branches  more  especially  intended  for  them.  These  branches,  or,  properly 
speaking,  pterygoid  arteries,  arise  from  the  middle  of  the  second  curvature  of 
the  internal  maxillary,  either  at  an  acute  or  right  angle,  and  enter  the 
pterygoid  muscles,  after  a  short  course  forward  and  downward  on  the 
external  tensor  palati  muscle ;  this  and  its  fellow,  the  internal  muscle,  also 
receiving  some  branches. 

3.  Tympanic  Artery  (Fig.  286,  30). — Avery  thin  and  small,  but  constant 
artery,  gliding  along  the  surface  of  the  guttural  pouch,  accompanying 
the  tympano-lingual  nerve,  and  penetrating  the  tympanic  cavity  by  a  foramen 
situated  at  the  base  of  the  styloid  process  of  the  temporal  bone  {the  fissura 
Glaseri).  It  throws  off  ramuscules  to  the  wall  of  the  guttural  pouch 
and  the  trigeminal  nerve  ;  these  often  arise  directly  from  the  trunk  of  the 
internal  maxillary  artery,  besides  the  tympanic  branch. 

4.  Spheno-spinous  or  Great  Meningeal  Artery   (Fig.  286,  31).  

Commencing  at  an  obtuse  angle,  opposite  the  pterygoideal  vessels,  this 
artery  lies  against  the  sphenoid  bone,  near  the  temporal  insertion  of 
the  tensor  palati  muscles,  is  directed  backwards  and  upwards,  enters  the 
cranium  by  the  anterior  lacerated  foramen,  outside  the  inferior  maxillary 
nerve,_  passes  beneath  the  dura  mater,  and  soon  after  engages  itself  in 
a  particular  foramen  in  the  parieto-temporal  canal,  where  it  anastomoses  by 
inosculation  with  the  mastoid  artery. 

Before  penetrating  this  canal,  the  spheno-spinous  artery  gives  off 
a  meningeal  branch,  whose  ramifications,  destined  to  the  dura  mater,  stand 
in  relief  on  that  membrane,  and  creep  along  in  the  small  grooves  channeled 
on  the  inner  surface  of  the  cranium. 

The  volume  of  this  vessel  is  subject  to  the  greatest  variations,  and 
is  always  in  an  inverse  proportion  to  that  of  the  mastoid  artery. 

5.  Deep  Posterior  Temporal  Artery  (Fig.  286,  32).— This  arises  at 
a  right  angle,  immediately  before  the  entrance  of  the  internal  maxillary 
artery  into  the  subsphenoidal  canal.  Then  it  ascends  on  the  temporal  bono 
in  the  temporal  muscle,  passing  in  front  of  the  temporo-maxillary  articula- 
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tion,  which  it  turns  round  to  bo  inflected  backwards,  Tliis  vessel  com- 
municfttes  with  the  masseteric  artery  by  a  lino  division,  which  traverses  the 
sigmoid  notch  of  the  maxillary  boue.  „„x     n    •    •  i. 

6  Deep  Anterioh  Temporal  Aeteuy  (Fig.  28G,  33).— Springing  at  a 
right  angle,  like  the  preceding,  in  the  interior  of  the  Bubsphenoidal  canal 
this  artei-y  escapes  by  the  superior  branch  of  that  conduit,  ascends  against 
the  bony  wall  of  the  temporal  fossa,  along  the  anterior  border  of  the  temporal 
muscle  in  which  it  is  almost  entirely  expended.  It  gives  some  ramuscules 
to  the  'adipose  tissue  of  the  temporal  fossa.  Its  terminal  extremity  arrives 
beneath  the  internal  parieto-aui-icular  muscle,  ramifies  mit,  and  in  the  skin 

of  the  forehead.  ^,  .  ,  i  -u  x 

7  Ophthalmio  Aetery  (Fig.  286,  34).— This  vessel  has  a  soniewhat 
sincriilar  arrangement.  After  being  detached  from  the  internal  maxiUary  m 
the  subsphenoidal  canal,  in  front  of  the  deep  anterior  temporal  artery  with 
which  it  is  sometimes  united,  it  penetrates  by  the  orbital  hiatus  to 
the  bottom  of  the  ocular  sheath;  it  then  enters  the  cranium  by  the  orbital 
foramen,  after  describing  a  loop  opening  backwards  and  downwards  which 
passes  between  the  muscles  of  the  eye,  beneath  the  superior  rectus,  and 
above  the  optic  nerve  and  the  sheath  formed  round  it  by  the  posterior  rectus 

Entering 'the  cranium,  the  ophthalmic  artery  passes  inwards  along  a 
groove  in  the  ethmoidal  fossa,  and  terminates  by  two  branches  :  a  meningeal 

""^CouLal  IrancUs. -In  its  orbital  track  the  ophthalmic  artery 
emits  numerous  collateral  branches,  which  arise  from  the  convex  side  of  the 
iZ  described  by  this  vessel.  These  are:  the  muscular  arteries  of  the 
eye!  tTcaiary; central  artery  of  the  retina,  supra-orhUal,  and  lachrymal 

Tri  its  cranial  portion,  it  fui-nishes  the  cereiraZ  tranches. 

T^e  m::^rZteries\f  the       have  a  destination  sufficiently  mdicated 
bv  their  name     Their  number  and  mode  of  origin  vary.      ihey  are 
uIuauHwo  principal,  which  arise  directly  fi-om  the  OP^^^^^^- 
others  of  a  smaUer  size  furnished  by  the  lachrymal  and  supra-orbital 

^""TlTciliary  arteries,  destined  to  the  constituent  parts  of  the  globe  f^e 
eve  but  chiefly  to  the  choroid  coat,  the  ciliary  processes,  and  the  ms, 
aS'long  tHn  branches,  emanating,  for  the  most  part,  from  the  muscular 

^'*'we  only  mention  the  centralis  retinse  artery  here;  as  it  and  the  cQiary 
arteries  will  be  described  when  we  come  to  study  the  visual  apparatus. 

TZTwrlorhitd  artery  ascends,  with  the  nerve  of  the  same  name,  against 
the  inner  Cll  of  the  ocular  sheath,  to  gain  the  supra-orbital  foi-amen 
mss  n^trugh  that  orifice,  it  is  distributed  to  the  frontal  and  supra-orbital 
Sel  the  orbicularis  of  the  eyelids,  external  temporo-am.ciJaris  muscle. 
^  woll      to  the  integument  of  the  frontal  region  (Fig.  286,  35). 

divisions  of  the  anterior  cerebral  artery.  detaching  ramuscules 

Terminal  branches.— Tho  meningeal  branch,  alter  cletacning  lai 
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to  tlie  dura  mater,  and  particularly  to  the  falx  cerebri,  anastomoses  on  the 
median  line,  below  tlie  process  of  the  crista  galli,  with  that  of  the 
opposite  side,  and  afterwards  joins  the  anterior  cerebral  artery.  _ 

The  nasal  branch  traverses  the  cribriform  plato  of  the  ethmoid  bone,  and 
divides  into  a  number  of  ramuscules,  wliich  descend  either  on  the  ethmoidal 
cells,  or  on  the  middle  septum  of  the  nose,  where  their  ramifications  form 
arterial  tufts  of  a  pleasing  aspect. 

8.  Buccal  Arteuy  (Fig.  286,  37). — The  buccal  artery  emerges  at  an  acute 
angle  from  the  internal  maxillary,  a  short  distance  in  front  of  the  orbital 
hiatus,  and  descends  obliquely  between  the  maxillary  bone  and  the  superior 
insertion  of  the  internal  pterygoid  muscle,  terminating  in  the  posterior 
part  of  the  molar  glands,  and  in  the  alveo-labial  and  maxillo-labial  muscles. 

In  its  course  it  gives  some  insignificant  ramuscules  to  the  pterygoid 
muscles,  as  well  as  the  masseter,  and  a  long  adipose  branch  to  the  cushion 
in  the  temporal  fossa.  The  latter  sometimes  comes  directly  from  the 
internal  maxillary  artery. 

9.  Staphylin  Artery  (Fig.  286,  38). — A  very  thin  filament,  which 
accompanies  the  posterior  palatine  nerve  in  the  groove  of  the  same  name, 
and  is  distributed  to  the  soft  palate. 

10.  Superior  Dental  Artery  (Fig.  286,  39). — This  vessel,  which  is 
also  named  the  supermaxillo-dental  artery,  enters  the  superior  dental  canal, 
arrives  near  its  inferior  or  infra-orbital  opening,  and  then  divides  into  two 
thin  branches.  One  of  these  continues  in  the  same  coiirse  in  the  super- 
maxillary  bone,  to  supply  arterial  blood  to  the  alveoli  of  the  foremost 
molars,  the  tusk,  and  the  incisor  teeth  ;  the  other  passes  out  of  the  canal 
with  the  terminal  divisions  of  the  superior  maxillary  nerve,  and  com- 
municates on  the  forehead  with  a  ramuscule  from  the  external  maxillary 
artery. 

On  its  way,  the  superior  dental  artery  emits  several  collateral  branches, 
the  majority  of  which  commence  in  the  interior  of  the  dental  canal,  and 
pass  either  to  tlie  alveoli  of  the  posterior  molars,  the  tissue  of  the  bone,  or 
the  membrane  lining  the  sinuses.  One  of  these  branches — the  orbital,  and 
tlie  largest — escapes  from  the  principal  artery  before  its  entrance  into  the 
supermaxillary  canal,  creeps  along  the  floor  of  the  orbit  towards  the  nasal 
angle  of  the  eye,  whence  it  descends  on  the  forehead,  after  giving  ofi" 
some  divisions  to  the  caruncle  of  the  eye,  the  lachrymal  sac,  and  the  lower 
eyelid. 

11.  Nasal  or  Spheno-palatine  Artery. — Situated,  at  first,  at  the 
bottom  of  the  maxillary  hiatus,  this  artery,  springing  at  a  right  angle  from  the 
parent  trunk,  traverses  the  nasal  foramen,  and  separates  into  two  terminal 
branches — an  external  and  an  internal — in  ramifying  on  the  walls  of  the 
nasal  cavity. 

Terminal  Branch  op  the  Internal  Maxillary  Artery.  Palato- 
Labial  or  Palatine  Artery.  (Fig.  148,  3.)— A  continuation  of  the 
internal  maxillary,  this  vessel  at  first  traverses  the  palatine  canal,  follows 
the  palatine  groove  to  near  the  superior  incisors,  is  then  inflected  inwards 
above  a  small  cartilaginous  process  (Fig.  148,  4),  and  unites  on  the  median 
line  with  the  artery  of  the  opposite  side,  forming  an  arch  whose  convexity 
is  forwards,  and  from  which  proceeds  a  single  trunk  that  passes  into  the 
incisive  foramen. 

The  palatine  arteries,  in  their  advance,  furnish  a  series  of  branches 
destined  to  the  anterior  part  of  the  soft  palate,  tlie  membranes  on  tlic  roof  of 
he  moutli,  and  the  gums  and  upper  tcetli. 
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Tho  siiiglo  trunk  wliich  results  from  their  anastomoses  is  placed,  im- 
mediately after  its  exit  from  tlie  incisive  foramen,  directly  beneatli  the 
buccal  mucous  mombrano,  and  at  onco  divides  into  two  principal  branches 
—a  right  and  left;  these  arc  lodged  in  tho  tissue  of  the  upper  lip,  and  pass 
back  to  meet  the  coronary  arteries,  witli  which  they  anastomose  by  inoscula^ 
tion,  after  throwing  off  on  their  track  a  great  number  of  branches  destined 
to  the  muscles  and  integuments  of  the  lip  and  nostrils. 


DIFFEllENTUL  CHABACTEE8  IN  THE  CAKOTID  AETEEIE8  OP  OTHER  THAN  SOLIPED  ANIMALS. 

1.  Hie  Carotid  Arteries  in  Carnivora. 

In  the  Don,  the  carotids  arise  singly  from  the  bracluo-cephalic  trunk,  and  ascend 
beneath  the  transverse  process  of  tlic  atlas,  along  the  trachta,  foUowmg  a  cuurse 
pxactiv  like  that  pursued  by  these  vessels  in  the  1-Ioise.  -  •.    i  ^r, 

Amo  g  the  collateral  b/anches  furnished  by  them,  may  be  distinguished  the  %ro- 
lanimeal  artcr,,,  remarkable  for  its  enormous  calibre,  its  descendmg  in  front  of  the 
latcXobe  of  the  thyroid  gland,  and  its  termiuation  in  the  median  isthmus  of  that 

^'^""The  terminal  branches  of  the  carotid  are,  as  in  Solipeds:  1,  The  oc«p/<aZ ;  2,  The 
internal  carotid  ;  3,  The  external  carotid,  the  continuation  of  the  primitive  vessel. 

Spital  ABTEUY.-Inconsiderable  i.i  volume,  this  vessel  arises  in  front  of  the 
anterS  bo^defof  the  transverse  process  of  the  atlas,  passes  into  the  notch  on  its 
border"  and  divides  into  two  branches-the  occlpito-mnscular  and  the  cerebro-sp.nal 

Tiilts  course  it  gives  off  branches  analogous  to  those  which  emanate  fi-ora  the  pre- 
^eil  z  aitoy  0  the  Horse  It  also  gives  a  ^nastoid  artery,  ^\dch  only  sends  one  very 
Zall  b/anch  into  the  parieto-temporal  canal,  and  is  destined  almost  exclusively  to  the 
dTep  mntcles  of  the  neck.    In  addition,  the  occipital  throws  off  a  retrograde  artery,  which 

'^tll^^^^.^Steoc.ijni^  a,  tery  in  Carnivora  is,  therefore,  almost  identical 

^^'*?™rCAr^^^  -aches  the  posterior  opening  of  the  carotid 

P^-°°Ex™  t:^^^^^^^^  arterial  branch  terminates,  as  m  Solipeds,  by 

prevertebral  of  the  Horse,  and  which  ascends  in  a  flexnous  manner  on  the  side  of  th. 
^It.i^:;:^':^'^  the  ^n^  with  the  superior  nerve  of  that  org.n, 

same  vessel  in  the  Horse.  ,i;„;^p,i  into  two  branches  above  the  inferior 

round  the  inferior  border  ot  '%\^/,2cs"mo^^^^  ^ve  ca^i  readily  per.  eive 

onthefacebyascenduigana  desceml  ngb  a^^^^^^^^^^^^^  g^,^  ^^^^^  „3 

the  two  coronary  arteries,  and  the  two  twigs  vnicn  we 

terminal  branches  of  the  vc.-scl.  j„+nnhin<r  mrotidcal  and  miisculo-cutaneous 

5.  The5;o«/cnor««nc„Zar  ar  ery  a  ei  -"^^^^^^  concha,  and  is  .Hrected 

torior  or  anterior  auricular,  and  which  come  to  n>eot  them. 
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Superficial  temporal  artery. — Aftor  a  brief  course  behind  the  temporo-niaxil  Inry  nrticulii- 
tion,  this  vessel  bit'urcatos:  its  posterior  or  auricular  hranoh  anastomosing  with  a  division 
of  the  posterior  aiu-iciilar,  but  not  before  it  lias  tent  raniusculos  to  the  interior  of  the 
concha,  and  furnisiieil  some  nuisculn-cntaneous  twigs.  The  other,  the  anterior  or  temporal 
branch,  glides  benoiith  the  aponeurosis  of  the  temporal  muscle,  above  the  upper  margin 
of  tlie  zygomatic  arch,  anil  winds  upwards  and  inwards  aronnil  the  outline  of  tiie  orbit, 
to  terminate  on  the  face  by  annstoniosiug  rnmnseules,  either  with  the  infra-orbitnl  branch 
of  the  superior  dental  artery,  or  with  tlie  facial.  In  its  subaponeurotic  course,  it  gives 
divisions  to  the  temporal  muscle.  Above  the  orbital  arch,  it  emits  several  snperflciid 
ascending  and  internal  twigs,  one  of  the  principal  of  which  comminiieates  by  ramuscuios 
with  the  posterior  aiuicular  artery,  the  auricular  branch  of  the  superficial  temporal,  and 
with  the  homologous  ramusculcs  from  the  opposite  side. 

Internal  manllarij  artery. — Tlie  course  pursued  by  this  vessel  is  similar  to  that  it 
follows  in  the  Horse.  After  describing  an  S  curvature  between  Ihe  condyle  of  the 
maxillary  bone  ami  external  j)terygoid  muscle,  it  traverses  the  subsphenoidal  canal, 
and  passes  oiifside  the  internal  pterygoid  towards  the  maxillary  hiatus,  where  it  is  con- 
tinued by  the  superior  dental  artery. 

a.  The  following  are  the  principal  collateral  branches  emitted  by  tliis  vessel : 

1.  The  inferior  dental  artery. 

2.  The  deep  posterior  temporal  artery,  -which  furnishes  a  masseteric  branch  that 
traverses  the  sigmoid  notch  of  Ihe  m.ixillary  bone  to  enter  the  masseter  muscle. 

3.  A  fine  tympanic  tivig. 

4.  The  spheno-spinous  artery,  almost  entirely  destined  to  the  formation  of  the  plexus 
of  tlie  cerebral  arteries. 

5.  Several  pteryyoid  arteries. 

6:  The  opUhalmic  artery,  which,  before  entering  the  ethmoidal  fossa  by  the  orbital 
foramen,  gives,  independently  of  the  branches  noted  in  Solipeds— except  the  supra-orlital, 
which  is  absent— a  fasciculus  of  particular  branches.  These  penetrate  the  cranium  by  the 
gi-cat  sphenoidal  fissure,  accompanying  the  motor  and  sensory  nerves  of  the  eye,  to  join 
the  internal  carotid  and  spheno-spinous  arteries. 

7.  The  deep  anterior  temporal  artery. 

8.  A  stapliylin  artery,  more  voluminous  than  that  in  the  Horse. 

9.  The  palatine  artery. 

10.  A  luccal  and  an  alveolar  artery,  whose  principal  divisions  enter  Duvernoy's  gland 
I).  The  superior  dental  artery,  which  terminates  the  internal  maxillary,  and  furnishes 

an  orbital  and  an  infra-orhital  branch,  as  in  Solipeds.  The  latter,  remarkable  for  its 
volume,  emerges  from  the  supermaxUlary  canal  with  the  infra-orbital  nerves  to  join  the 
divisions  ot  the  external  maxillary  artery  on  the  face,  and  in  the  tissue  of  the  upper  lip. 

2.  Carotid  Arteries  in  the  Pig. 

There  is  nothing  particular  to  notice  regarding  the  com'se  of  th;>se  vessels  which  we 
know  arise  separately  from  the  brachio-cephalic  trunk. 

Occipital  artery.— In  its  distribution,  it  greatly  resembles  the  same  vessel  in  the  Horse 
and  Dog.  Its  most  important  branches  are  the  following :  1,  A  very  smal  1  retronrade  arlern 
anastomosing  with  the  vertebral ;  2,  A  branch  which  mounts  into  the  musdes  of  the 
neck,  representing  the  mastoid  artery;  3,  Several  occipitnl  twigs,  which  pass  with  the 
principal  artery,  by  the  anterior  foramen  of  the  atlas.  This  artery  is  expended  in  a 
complete  manner  in  the  muscles  of  the  neck,  and  without  sending  a  cerebro -spinal  branch 
to  the  interior  ot  the  spinal  canal.  ^  u,iuiu,inji 

Internal  carotid  artery.-Atter  furnishing  a  large  meningeal  artiry,  this  vessel  enters 
the  cranium  by  the  posterior  lac^erated  foramen,  and  there  divides^  to  form  7 Zeau 
admirable,  analogous  to  that  of  Euminants,  and  of  which  a  description  wHl  be  2ven 
hereafter.  The  cerebral  arteries  arising  from  this  reseau  differ  but  little  from  thole  of 
Solipeds :  these  are  the  posterior  cerebral  arteries,  which  give  rise  to  the  basilar  trank 
and  originate  the  mechan  spinal  artery.  oasuai  iiunic, 

Exterucd  carotid  artery.-Thi^  to  pass  between  the  pterygoid  musr-les 

and  the  branch  of  he  maxil  ary,  in  describing  several  inflexions,  and  anives  TlJie 
maxillaiy  hiatus,  without  exhibiting  in  its  course  any  sensible  distinction  betTO  t  le 
external  carotid  properly  called  and  its  continuation,  the  internal  maxillary  aiterv 

Among  the  branches  it  supplies,  we  notice  :  ^  -""-xy. 

1.  The  lingual  artery,  more  voluminous,  perhaps,  than  in  the  other  animals 

2.  A  branch  analogous,  in  its  origin  at  least,  to  the  glosso-facial  artery  of  the  Horse 
'^:if^^t;i$:^:r^  "       .ntermaxiHary  space,  and  ^2^^^^ 
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3.  The  posterior  aurimlar  artery,  noticoablc  for  its  gmit  length  and  considerable 

^"'T."  The  tramverm  arlmj  of  the  face  and  the  anterior  auricular  artery,  arising  separately 
beside  ea-.  h  other,  and  extremely  slender. 

5.  Several  deej)  temporal  and  masseteric  arteries. 

(i.  rterygoid  hrawhes. 

7  An  enormous  buccal  hrancli.  ,    .    t  ? 

8  The  ophthalmic  artery,  concurring  to  form  the  r^seau  admirable. 

9.  A  small  orlntal  branch,  coming  from  the  superior  dental  artery  in  bolipeds  and 

Carnivora.  ,         .     ,    ,  7     /  ■ 

10.  The  nasal,  palatine,  and  superior  dental  arteries. 

3.  Carotid  Arteries  of  lluminants. 

A  In  the  Sheep,  which  will  serve  as  a  type  for  this  description,  the  carotid  artenes 
arise  by  a  common  trunk  from  the  right  axillary  artery,  as  in  S^lipcds.  Arriving  in  the 
ceXlfc  re.non,  towards  the  upper  part  of  the  neck,  they  furnish  a  thyronl  and  a 
iZjngeal  hPanch,  then  give  off  a  very  slender  occipital  artery,  and  are  continued  from  this 
noiiit  by  the  external  carotid.  .       j.  .  1   i  „„,  ^ 

^   Thlintcrnal  carotid,  properly  called,  is  absent,  and  we  will  see  immediately  how  it  is 

Sterv.-Having  given  some  ramuseules  to  the  anterior  recti  muscles  of  the 
head  and  a  smaUmeningeaf  branch  which  enters  the  cranium  by  the  posterior  lacerated 
foinmen  this  vessel  passis  into  the  condyloid  foran.en,  which  also  afiords  a  passage  to 
IhV  hvnoSsIl  nerve,  places  itself  beneath  the  dura  mater,  and  is  inflected  backward  to 
oncn  ffi  the  anterior  extremity  of  the  collateral  artery  of  the  spine,  at  the  supenor 
foinmen  of  the  atlas.  The  branch  resulting  from  Ihis  junction  emerges  by  that  forameru 
0  iT^stributed  in  the  muscles  of  the  neck,  where  its  divisions  resemble  those  of  the 
nn^-inito-muscular  and  atloido-muscular  branches  in  the  liorse.         ,    .  ^    ^,  .. 

In  tinveS  the  condyloid  foramen,  the  occipital  artery  sends  into  the  parieto- 
temnlil  S  by  a  peculiL  bony  conduit  (see  page  5G),  a  very  small  filament  whic 
^  I  rthnted  to  the  .1  ira  mater,  in  anastomosing  with  a  bl  anch  ot  the  posterior  auncu lai. 
{  cimunicat  s  aflei  ils  entrance  into  the  cranial  cavity,  with  the  r^seau  admiralle 
'Af™roS^^^  as  in  the  Horse,  by  the  superficial  temporal  and 

l^SS^SS  S^is  nf  l^J^n=d  .ith  ^at  of  the  occipital 

^'^%\he  Unaual  aWer;/,  furnishing  a  collateral  branch  which  exactly  represents  the 
sul^neMoi  ll^J^^  is'divided  into  two  branches,  which  resemble  the  sabhngual  and 
ranine  arteries.  ,  , 

which  penetrates  the  aqueduct  01  i  ^,'"^'1"  » '    •  ^,  .      ^  tempore- parietal 

svrpsri;^^^^^^  ----  - 

to"--^^:i2,;trn«iScip^^^^^^^^  , 

™T^"smaU  maSr^^^^^^^^  -niifying  entirely  in  the  internal  pterygoid  and 

''''^::fSZm^^\rtery.-T^i^  vessel  divides,  almost  at  its  origin,  into  three 


branches 
1 


Tposterior,  supplying  the  ^erminat      by  the  coronar,  or 

forehead.  „^+;r,cr m»Wrt!Ze /emwraZ  of  Man.    This  vessel  detailics 

3.  A  median  artery,  representing  the  middle  t^^po^ai  ^^^^  „ 

some  divisions  to  the  temporal  ^'^  t-^:J:,nJrtL  hJof  the  cr  " 

palpebral  branch  rising/rom  the  .amc  po  nt  a^^  ^^^^  j^^^^^^ 


cranium 
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Internal  maxillary  artery. — It  does  not  traverse  tlio  subsplienoidal  canal,  as  tliat 
bony  passage  does  not  exist. 

The  following  are  its  principal  branches : 

1.  The  inferior  dental  artery,  which  emits  some  pterygoid  ramuscules. 

2.  The  spheno-spinous  artery,  arising  from  the  same  point  as  the  preceding,  often  in 
common  with  it,  giving  also  some  pterygoid  branches,  and  entering  the  cranium  by  the 
oval  foramen  to  aid  in  the  formation  of  the  r^seau  admirable,  in  a  way  to  be  indicated 
hereafter. 

3.  The  deep  posterior  temporal  artery,  which  detaches  a  masseteric  artery. 

4.  The  deep  anterior  temporal  artery. 

5.  The  bticcal,  principally  destiued  to  the  masseter  muscle. 

6.  The  ophthalmic  artery,  longer  than  in  the  other  animals,  forming  a  loop  before 
traversing  the  orbital  foramen,  and  giving  a  supra-orbital  branch  and  a  fasciculus  of 
muscular  and  ciliary  arteries.    Near  the  point  where  the  originating  trunk  of  this 

Fig.  287. 


THE  EESEA0  ADMIRABLE  OF  THE  SHEEP,  SEEN  IN  PROFILE. 
1,  Carotid  artery;  2,  Occipital  artery;  3,  Lingual  artery;  4,  Maxillo-muscular 
artery  ;  5,  Posterior  auricular  artery  ;  6,  Superficial  temporal  artery  ;  7,  Anterior 
auricular  artery;  8,  Middle  temporal  artery;  9,  Transverse  artery  of  the  face  • 
10  Internal  maxillary  artery;  11,  Inferior  dental  artery;  12,  Spheno-spinous 
artery;  13,  Deep  posterior  temporal  artery;  14,  Deep  anterior  temporal  arterv ' 
15,  Commencement  of  the  originating  arteries  of  the  reseau  admirable;  16,  Ence^ 
phahc  reseau  admirable;  17,  Trunk  of  the  encephalic  arteries  arisin<r  from  the 
reseau  admu-able ;  18  Ophthalmic  artery;  19,  Ophthalmic  reseau  admirable;  20 

?rr%T^if         °  f^'^'T  °^  Supra-orbital  artery;  22,  Blicca 

artery;  23  Superior  dental  artery;  24,  Orbital  branch  of  the  latter ;  2.5 
Falatme  artery ;  26,  Nasal  artery.  '  ' 


fasciculus  is  detached,  the  ophthalmic  artery  shows  on  its  course  a  very  curious  an-nuo-p 
ment  which  has  not  yet  been  noticed,  we  believe  :  this  is  a  veritable  X^al  Tex,  sTn  a 
gangliomc  form,  in  principle  exactly  disposed  as  that  about  to  be  described  (Fi--  2^7  T-)', 
7.  Ihe  originating  arteries  of  the  reseau  admirable,  usually  con-sisting  of  two  prinpi,^ni 
vessels,  arising  with  the  ophthalmic,  passing  backward  through  the  s^  prnXno X 
canal  and  ramifying  in  a  special  manner  to  form  a  mass  of  reliculartSr  EilTj  Li 
the  reseau  admirable  (Fig.  287,  16).  'wigs,  ciesigimted 

This  network  is  a  small  ovoid  mass,  elongated  from  before  to  behind  placed  bonmtl. 
the  diu-a  mater,  on  the  side  of  the  sella  turcica,  within  the  superior  max  iCrirve  a, 
composed  of  a  multitude  of  fine  arterial  divisions  which  anastomose  witl/eacJi  ^thS 
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in  an  oxtvo.nely  c..,M  nmnnor.  ^^^iJ-^^^^^^^J^^^ 
sphenoidal  canal,  rccciv..  ^Ik,  gcneralms  a  <^^^  ^j^^,.^  ^ 

cliiioi.l  process,  is  mconimunicaUon  •^i;\'';'^"X7fm^^  reconstitute  Ih- m- 

itselF.    Towards  its  middle  part,  and  '£^0  *  ^  "iel  ernol  caroM  of 

selves  into  a  single  ^^^if^^^^^^^  dividing  into  three  branched 

Sohpeds  (F  g.  287,  17),  y"'^",  ,,„„teHoj-  cerebral  arlerie»  ;  the  latter  anastomoses,- by 
These  are  the  «»  em.  -»M^a^^^^^^^^^^  '^.^^^  behind  the  pit.ntary 

convergence,  with  the  lioino  ogous  «      ^  •         ^      ^^.j^ich  contmues  it. 

gland,  to  fo""/l'e  bas.  ar  trunk  a^^  ^,„e  of 

This  singnlur  disposition  ot  the  ^eiies  oi  i  .  ^^^o^n  jf  ^e  were  desirous  of 
r,seau  -'^-^'^aMe  i^^^^  \yj^^^^  cUpJi"  U  to  a  ly.npliatic  gland,  whose 
&:^:::XZSr^S^^A  the  on;,^««*4  ar^cne«  with  the  «^;.e«o-.p«o«, 
Sthre^StJby  the  o4-tin^^^^^^^^^^^^  a  considerable 

8.  Next  conies  the  supenor  f'f"''  '~  superficial  divisions, 

volume,  and  terminates  on  the  '^^ter  or  sni face  of  the  head  by  ,o  g     p       ^^^^  ^^^^^.^^ 

Some  of  these,  tbe  ascenduig^ -^^^^^^^ 
^^Ct^:::^^  -me  ves.el,  and  with  the  superior  coronary 

:  artery.  .         ™-       4-Vin  «f/<!n7  and  nalaiive  arteries,  which  tenninaie  the 

!.      9.  The  last  to  be  given  off  are  the  ,  the  nasal  artery  is  disposed 

as  in  the  Horse ;  the  palatine  goes  entirely  tx)  the 
palide.^^  the  0*,  we  find  all  the  peculiarUiea 
just  enumerated,  save  with  the  following  difier- 

■""T  A  little  above  the  origin  of  the  lingual 
artery,  the  external  carotid  gives  rise  to  an 

Zt/nal  maxillary  artery,  ^>  i«l^,  ^^^^f^^^Hn 
the  inferior  border  of  the  maxillaiT  bone,  m 
company  with  its  satellite  vein,  and  terminates 
on  the  forehead,  as  in  the  Horse,  after  supply- 
ins  the  coronary  avtevies.  _  .  -1  i„,i 
^2  Ihe  maxiUo-muscular  artery  is  distributed 
to  Ihe  two  masseters— to  the  external  as  well  as 

^^"^^Thf transverse  artery  of  the  face  does  not 
form  the  coronary  arteries  as  these  come  fron^ 
the  external  maxillary;  it  is  altogether  ex-, 
nended  in  the  masseter  muscle.  " 
^  4  The  anterior  auricular  artery  sends  an 
enormous  branch  into  the  temporo-parietal  cai.al 
by  t™e  orifice  situated  behind  the  supercondyloid 

^'°5''The  opUhalmia  artery  and  the  generating 
arteries  of  the  r^seau  admirable  proceed  from  a 

The"ia«  itself  shows  some  differences^ 
We  do  not  find,  as  in  the  Slwep  l«tera 
elouKated  lobes   almost  independent  of  each 
S  but  a  circular  mass  surroundu^^^^^^ 


THE  KESEAU  ADMIRABLE  OF  THE  OX; 
POSTERIOK  FACE. 

1    Jieseau  admirable;  2,  Trunk  of  the 
'  originating  arteries  of  the  rescau  ad- 
mirahle;  3,  Spheno-spinous  ni-t"T? 
Trunk  of  the  encephalic,  or  inteina 
carotid  arteries;  5,  Branches  of  he 
occipital  passing  to  the  rescan  admv- 
ahle;    6,    Interspinal   artena  canal, 
formed  by  the  intervcrtcbrnl 
branches. 


t a  circular  muao  ou..w"-.—"o  „„„„^ 
tnrcica  Besides,  the  occipital  arteries  concur 
^  formation,  knd  pass  into  its  posterior  part 
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animals.  'I'lio  vessels  in  the  (iiin  of  the  sloth  are  so  disposeil  that  the  annual  can  remain 
suspended  hy  it  for  long  periods,  and  a  similar  arrangement  is  noted  in  tlie  legs  of  birds, 
such  as  tlie  swan,  goose,  &o.,  which  stnnd  for  a  long  time.  Around  the  Horse's  foot  the 
arteries  brcalc  up  into  numerous  divisions,  and  we  know  that  this  animal  can  remain 
in  a  standing  attitude  for  months,  and  even  years.  'J'lie  rete  ophthahnicuvi  of  birds  is 
arnmged  like  the  rete.  mirahUe.  The  same  object  is  sometimes  attained  by  great  tor- 
tuosity, as  we  have  already  seen  in  the  description  of  several  of  the  arteries.  Perhaps 
the  most  marked  example,  liowever,  is  to  bo  found  in  the  carotid  artery  of  the  Seal, 
which  is  nearly  forty  times  longer  than  the  space  it  has  to  traverse.) 


COMP^VBISON  OP  THE  CAROTID  AETErvIES  OP  MAN  WITH  THOSE  OP  ANIMALS. 

The  common  carotirh  of  Man  have  a  separate  origin,  the  right  arising  from  the 
arteria  innominata,  the  loft  from  the  arch  of  the  aorta.  At  the  inferior  border  of  the 
thyroid  cartilage,  tliey  terminate  by  only  two  branches  :  the  external  nnd  internal 
carotids;  the  occipital  artery  is .butia-divisiou  of  the  former. 


12  10 

I 


ARTERIES  OF  TUE  FACE  AND  HEAD  OF  MAN. 

1,  Common  carotid;  2,  Internal  carotid;  3,  External  carotid;  4,  4,  Occipital 
artery;  5,  Superior  thyroid  artery ;  G,- Trapezius ;  7,  Lingual  .irtery  ;  8,  Sfern'o- 
mastoid;  9,  Facial  artery;  10,  Temporal  artery,  dividing  into  iinterior  and 
posterior  branches;  11,  Submental  branch;  12,  Transverse  facial  artery;  13, 
Inferior  labial  branch  ;  15,  Inferior  coronary,  and,  17,  Superior  coronary  branch  •' 
10,  Lateral  nasal  branch;  21,  Angular  branch.  ' 

iNTEitNAL  CAnoTin  A UTEHY.— Contrary  to  what  is  observed  in  animals,  tlie  internal 
carotid  is  a  little  larger  than  the  external,  a  difference  which  is  explained  in  Man  by 
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the  predominance  of  the  cranium  over  the  face.    Tliis  vessel  doscnbes  a  flexuous  course 
until  it  reaches  the  carotid  foramen  in  the  petvom  ^'""f       forms  two  curves  mU^^^ 
cavernous  sinus,  penetrates  the  dura  mater  and  divides  at  tire  fissure 
four  branches,  ^hich  are,  as  inSoUpeds:  the  poslenor  "'^^^^^^^ 
middle  cerehral  and  ar/en;  of  the    choroid   jylexm.     The    mtcrnal  carotid  nas  an 
^^no  •L^t  colttom^^^  ophlhalmic  artery,  that  arises  fro.rx  Jlio  convexity  of 

the  cirve  t?^  caioti  m^^^  insicle  the  anterior  clinoid  process  at  bottom  of  the 
orbit    If  it  differs  at  its  origin,  yet  this  ve.sel  has  a  distribution  analogous  to  that 

E^L^KAf  SnoTiB  AKTEav.-In  its  origin,  course  and  termination,  the  external 
-r^t^£t::S:^r^^"^^^  thyro-laryngcal  of 

^°^TThe  lingual  artery,  which  furnishes  a  sublingual,  and  takes  the  name  of  ranine 
at  its  termination.  ^^^^^^^  ^^.^^  ^.^^^  ^^^^^^  ascendens,  analogous  to  our 

pharyngeal,  and  the  submental. 
4  The  posterior  auricular  artery. 

'■^Z:^1£SS^'S«^  iow.,<.-  the  .phen«-p..a.i«.  ~  of^rS 
into  which  it  passes  and  terminates  as  the  spheno-spmous  f 'ery    It  Uoes  not  g^^^ 
ihe\phthalmi'c  artery,  that  vessel  coming  ft.m  t^e  -^^-f  -^e  .^^^   a  ^^^^^^^ 

or  palato-labial  artery. 


THIED  SECTION.. 
The  Veins. 


CHAPTEE  I. 

GENERAL  CONSIDERATIONS. 

r>^.r«T-rinTj  — The  veins  are  the  centripetal  vessels  of  the  circulatory 
Definition.- ihe  veins  ^^^^^  ^^.^^        ^^^^  ^^^^ 

lilt)  ma,  ...^  ^x.Q  yeins  of  the  general  Circulation. 

auricle  :  these    e  the  «       J        ^^^^^  commencing  by  a  capillary 
There  are,      i^t^^Giill  network.    Sometimes  a  thii-d  system  of  veins 

the  vena  port,  offers  a  certain 
has  been  clesciiDea  ioi  ,  general  circulation,  as  it 

SsTn     ctilCrp?-  f     interi£o,  the  live,  .nd  ,y 
worf  XXteS  r  .rterie,  or  the  oelb  of  the  erecfle  t,ss„es, 
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form  a  series  of  convergent  ramifications  which  repeat,  in  a  general  manner, 
but  in  an  inverse  sense,  the  arterial  ramifications  whose  com-se  they  for 
the  most  part  follow.  A  certain  number,  nevertheless,  are  placed  at  some 
distance  from  the  arterial  trunks,  beneath  the  external  tegumentary 
membrane,  where  they  are  disposed  in  a  vast  network  which  constitutes 
the  superficial  veins  of  the  body.  Apart  from  this  peculiarity,  we  have 
nothing  more  to  say  with  regard  to  the  situation,  direction,  relations,  and 
anastomoses  of  the  veins  than  has  been  already  made  known  in  studying 
the  arteries.  It  is  only  to  be  remarked,  that  the  anastomoses  of  the  venous 
system  are  more  numerous,  larger,  and  more  complicated,  than  those 
of  the  arterial  system  ;  that  they  also  communicate  with  more  voluminous 
trunks ;  and  that  they  very  often  join  the  deep  to  the  superficial  veins. 
At  certain  points  (external  genital  organs,  bladder,  rectum),  the  anastomoses 
are  so  numerous  as  to  constitute  veritable  venous  -  plexuses.  These  are  more 
especially  met  with  in  regions  where  the  circulation  is  exposed  to  be  more 
or  less  hindered,  either  from  the  displacement  of  organs  or  variations  in 
their  volume. 

With  regai'd  to  form,  we  also  find  a  close  analogy  between  the  veins 
and  arteries.  The  majority  of  the  fii-st,  at  least,  represent — as  do  the  second 
— cylindrical  tubes,  slightly  knotted,  it  is  true,  on  those  parts  of  their  track 
which  correspond  to  their  valves ;  the  only  exceptions  are  found  in  the 
venous  dilatations  of  the  dura  mater — polyhedral  spaces  which  are  designated 
sinuses.  On  the  other  hand,  veins  offer  the  same  collective  form  as  the 
arteries ;  the  general  volume  of  the  venous  ramifications  being  as  much  more 
developed  as  they  are  distant  from  the  heart,  all  the  branches  collected  at 
last  into  an  imaginary  single  canal  would  form  a  hollow  cone  whose  apex 
would  correspond  to  the  auricles. 

It  is  only  in  comparing  the  two  orders  of  vessels  with  reference  to  their 
number  and  capacity,  that  we  can  discover  any  sensible  difference.  The 
veins  are  more  numerous  than  the  arteries,  as  a  great  number  of  the  latter 
are  accompanied  by  two  of  the  former,  and  the  subcutaneous  veins  have  no 
representatives  in  the  arterial  system.  All  the  veins  being,  besides,  much 
more  voluminous  than  the  corresponding  arteries,  it  follows  that  the  total 
capacity  of  the  venous  system  much  surpasses  that  of  the  arterial  tree,  and 
that  we  may  boldly  consider  the  relation  of  two  to  one  as  being  the  approxi- 
mative expression  of  this- difference. 

When  the  veins  are  compared  with  the  arteries,  it  is  remarked  that  the 
relations  between  the  length  of  the  trunks  and  branches  are  reversed.  In 
the  arteries,  the  trunks  are  large  and  the  branches  short ;  in  the  veins,  on 
the  contrary,  the  branches  are  relatively  much  longer  than  the  trunks. 
This  disposition  favours  the  flow  of  the  blood  in  the  veius,  at  whose 
commencement  we  do  not  find,  as  in  the  arteries,  a  propelling  organ. 

Another  arrangement  to  answer  the  same  end,  in  opposing  the  influence 
that  atmospheric  pressure  might  have  on  the  veins,  is  the  attachment  of 
these  vessels  to  the  walls  of  the  cavities  they  pass  tkrough ;  this  is  observed, 
for  instance,  at  the  entrance  to  the  thorax. 

This  disposition,  so  favourable  to  the  circulation  of  the  blood,  becomes 
a  constant  source  of  danger  to  the  sui-geon,  by  its  permitting  the  intro- 
duction of  air  into  the  circulatory  system  when  a  vein  is  opened. 

Inteunal  Confoumation.— The  interior  of  the  veins  is  remarkable  for 
the  presence  of  valvular  folds,  whose  disposition  resembles,  in  principle,  that 
of  the  sigmoid  valves  of  the  heart.  These  veins  ofi"cr :  an  adherent  border 
attached  to  the  walls  of  the  vessel ;  a  free,  semilunar  border ;  a  concave 
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face  turned  towards  tlio  beart  wLeii  the  valves  are  tense ;  and  a  convex  face 
whicli,  on  the  contrary,  looks  towards  tlie  ro<.ts  of  the  veins.  _ 

These  valves  arc  often  isolated,  and  sometimes  joined  «\ 
according  to  some  authorities,  they  are  even  found  four 
™sed  in  a  circular  manner.    All  the  veins  are  not  provided  with  them 
auangea       "  more  or  less  numerous,  ihey 

Td  t^S^^^nltZ  numerous,  very  4ge,  and  very  complete  m  the  veins 

"^^Thetotion  of  these  valves  is  to  favour  the  course  of  the  blood  and 
Inose  its  reflux  from  the  heart  towards  the  organs.    Applied,  as  they 
to  oppose  "^^^i^g  i3   ti,eir  concave  face  during  the  regular  and 

have  thi-ee  tunics.  <.r,itliAHnl  laver  of  elongated  cells, 

The  internal  tunic  is  composed  of  ^^^.^^V^^'VaWb     Tn  the  small 

The  exlerml,  or  adtenMwM  tumc,  iB  ioimecl 
some  longMmal  feBoiouli  of  »°^^  ^ mater,  the  two 

/iZamenis  of  the  great  sympathetic.                 aenei-allv  unaccompanied  by 

(As  remarked,  the  superficial  ''fll,^^/^^^^^^^^  and  at  the 

arteries;. they  usually  pass  ^^^-eni^^^^^  tbi-ough 

most  convenient  situations-geneiall^  those  best  j  ^^^^^ 

the  underlying  ^--^^^  bSnf  o^^^^^^^ 

frequently  accompanied  .^^  ^iti^  a  large  nmnber  of  arteries 

vnth  them,  particularly  m  the  ext^^mities^^  w  „  ^^^^  ^ 

there  are  two  veins,  one  on  each  side,  ^^^J'^'^^^^^^  frequently  repeated 
arteries  have  only  *™t;ded  to  compenTate  for  the  thinness  of 

communications  are  ^^^^^^^^^  ;  this  they  cannot 

theii-parietes,  which  exposes  to  obstiucti^^^^  ,     ^^^^^  ^^^^^^^^^^ 

?riTr '^riiv^  s-^^^^^^^^ 
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nodulated  appearauce.  Eemak  foxmd  longitudinal  muscular  fibres  in 
the  adventitia  of  the  large  veins  of  the  Ox  and  Sheep,  but  chiefly  in  the 
hepatic  portion  of  the  posterior  vena  cava  and  the  veins  of  the  liver.) 

Injection  op  thr  Veins.— To  reniler  tlie  dissection  and  study  of  the  veins  more  easy, 
tliey  ou"-ht  to  bo  filled  witli  tallow  or  any  other  solidifiable  matter,  like  the  arteries.  But 
to  iittivin  this  result  the  same  mode  of  procedure  cannot  be  employed  as  for  them. 
Instead  of  c;ui.sing  the  injecting  mnterial  to  flow  from  the  trunk  into  the  branches,  it  is 
necessary  to  propel  it  froui  the  brunches  towards  the  trunk,  because  of  the  presence  of 
the  valves;  this  is  to  be  done  by  successively  fixing  the  canula  into  several  venous 

branches.  .  •  r  . 

Four  injections  generally  sufiSce  to  fill  the  whole  venous  system  in  a  satisfactory 
manner.  The  first  is  made  from  the  alveolar  vein,  beneath  the  mass(  ter  mu.-cle ;  .the 
second  from  a  digital  vein  of  one  or  both  anterior  limbs,  or  from  the  side  of  the  fodt, 
after  having  destroye-d  by  a  stylet  the  few  valv(3S  which  are  sometimes  found  towards  the 
point  of  union  in  this  vein  ;  or  from  the  side  of  the  heart.  The  third,  from  the  posterior 
digital  veins,  in  the  same  way ;  the  fourth,  by  an  intestinal  vein.  If  any  important  veins 
arc  empty  after  these  four  injections,  a  case  of  frequent  occurence,  tliey  can  be  directly 
injected. 


CHAPTEE  II. 

VEINS  OF  THE  LESSEE  CIRCULATION,  OE  PULMONAEY  VEINS. 

Tub  pulmonary  veins  comport  themselves  iu  the  same  manner  as  the 
corresponding  arteries.  They  are  lodged  in  the  substance  of  the  lung  (com- 
mencing in  the  capillaries,  upon  the  walls  of  the  intercellular  sjiaces  and  air- 
cells,  joining  to  form  a  single  trunk  for  each  lobe),  and  collect  in  from  four 
to  eight  trunks,  which  open  into  the  roof  of  the  left  aui-icle,  after  emerging 
fi'om  the  ]>ulraonary  organ  immediately  above  the  origin  of  the  bronchi. 
As  they  are  destitute  of  valves,  they  readily  allow  the  blood  to  flow  towards 
their  roots.  It  is  they  which  carry  to  the  left  heart  the  fluid  thrown  into 
the  lung  by  the  right  ventricle,  to  be  submitted  to  the  revivifying  influence 
of  the  atmosphere. 


CHAPTER  III. 

VEINS  OF  THE  GENERAL  OR  SYSTEMIC  CIRCULATION. 

These  vessels  bring  to  the  right  aui'icle  the  blood  which  has  been  dispersed 
in  the  texture  of  organs,  by  the  ramifications  of  the  great  ai'terial  tree. 

They  open  into  the  auricle  by  forming  three  groups :  the  group  of 
coronanj  or  cardiac  veins  ;  the  anterior  vena  cava,  and  the  posterior  vena  cava. 

Article  I. — Cardiac  or  Coronaet  Veins. 

There  are  several  small,  and  one  large  or  great  coronary  vein. 

Small  Cardiac  Veins. — -These  are  the  almost  insignificant  vessels,  un- 
determined in  number,  which  come  from  the  walls  of  the  right  ventricle  and 
open  directly  into  the  corresponding  auricle  at  the  coronary  groove. 
(Among  these  may  be  included  the  debatable  venee  Thehesii,  a  multitude  of 
minute  venules  said  to  arise  in  the  structure  of  the  heart  and  open  directly 
into  its  cavities.) 

Great  Cohonary  Vein  (Figs.  258,  5  ;  259,  o,  p). — This  vein  is  formed 
by  two  roots  :  one  is  lodged  in  the  right  ventricular  groove,  and  accompanies 
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the  cardiac  artery  of  the  same  side;  the  other  follows  at  first  the  left 
ventricular  groove,  ascends  nearly  to  the  pulmonary  artery,  and  ib  then 
iuflectcd  hackwards  hy  placing  itself  in  the  coronary  groove  ^jong  with  the 
horizontal  hranch  of  the  left  cardiac  artery.  Tunnng  round  the  base  of  the 
posterior  ventricle,  it  joins  the  right  root,  near  the  uppei-  extremity  of  its 
Sve  The  common  trunk  resulting  from  this  junction  after  a  short  coui;se, 
opens  hita  the  right  auricle,  below  and  within  the  embouchure  of  the  posterior 

''''"lu  their  track,  the  two  branches  of  the  coronary  vein  receive  branches 
which  escape  from  the  auricular  and  ventricular  walls. 

The  bZcMai  veins,  ramifying  on  the  bronchi  like  the  arteries,  whose 
satellites  they  are,  also  open  into  the  great  coronary  vem,  very  near  its 
rmboSure,lfter  becoming  a  single  vessel,  which  is  sometimes  thrown 
dii-ectly  into  the  auricular  cavity. 

Article  II.— Anteriob  Vena  Cava.    (Figs.  258,  r ;  259,  d ;  293.) 

This  is  a  voluminous  ti-unk,  which  ought  to  be  considered  as  the  corres- 
T3ondin- vein  of  the  anterior  aorta.  It  extends  from  the  entrance  of  the 
chest  o  the  right  auricle,  into  the  roof  of  which  it  is  inserted.  It  is  com- 
prised between  the  two  layers  of  the  anterior  mediastinum,  and  lies 
^.c^r.^^,       fvncliea  to  the  right  of  the  anterior  aorta. 

Fo  u  W^^^^^  ^^<i        axillary  veins-o^emng  m 

common  Selpace  comprised 'between  the  two  first  ribs,  constitute  the 

rolixtrL  Abtlitents.  affluent  vessels  which  the  anterior  vena 

cava  xectCin  "s  course  are:  the  internal  thoracic,  vertelral,  superior 

X3  Y..K.^A  satel^  of  the 
arter^  of  the  same  name,  this  vein  opens  into  the  anterior  vena  cava,  at  its 

it  b^rs.  ^   dorso-muscular  ai-tery,  and,  like 

Ta!*!?  A  WtddeX?— lyunite  to  form  a  single  trunk 

(FigB.  258,  n ;  293).  ^.  9fiq  p-  293\— This  is  a  long 

,   ^    GEEiT  VKNA  AZYGOS  (I?*-  ^JS        fj^'^^^/^^teta,  and  extends 

7:^^:^:it::±t:isz^°:'^irz.,o. ...  ^^^^^ 

into  the  right  auricle.  maintained  against  the  bodies 

In  its  course,  the  great  vena  azygos      Tofal  nleura^  it  runs  along- 
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aorta.'  The  terminal  extremity  of  its  inflection  crosses  the  oesophagus  and 
Irachoa  to  the  right,  and  is  included  between  these  two  tubes  on  the  one 
side,  and  the  right  layer  of  the  mediastinum  on  the  other. 

Its  routs  are  some  branches  emerging  from  the  spinal  and  psoas  muscles, 
and  which  are  not  usually  in  direct  communication  with  the  posterior  vena 
cava,  as  in  Man  and  the  other  animals. 

During  its  progress,  it  receives  the  first  lumbar  and  the  satellite  veins 
of  all  the  aortic  intercostal  arteries,  right  and  left.  But  when  the  small 
vena  azygos  is  prolonged  backwards  beyond  the  posterior  extremity  of  the 
subcostal  artery,  that  vessel,  as  we  have  already  seen,  forms  the  confluent  of 
a  certain  number  of  left  posterior  intercostals. 

JUGtJLAB  VEINS. 

The  jugular  is  a  satellite  vein  of  the  carotid  artery. 

Origin. — It  commences  behind  the  inferior  maxilla,  below  the  articula- 
tion of  the  jaw,  by  two  large  roots  :  the  superficial  temporal  trunJc  and  the 
internal  maxillary  vein,  which  correspond  to  the  two  terminal  branches  of 
the  external  carotid  artery  fFig.  290). 

Situatian — Direction. — This  vessel  passes  downward  and  backward, 
Ijdged  at  first  in  the  substance  of  the  parotid  gland,  afterwards  in  the 
muscular  interstice  designated  the  jugular  channel,  and  which  is  comprised 
b-jtween  the  adjacent  borders  of  tlie  levator  humeri  (mastoido-humeralis)  and 
sterno-maxillaris  muscles.  Eeachiug  the  inferior  extremity  of  the  neck,  it 
terminates  in  the  following  manner  (Fig.  290)  : 

Termination. — On  arriving  near  the  entrance  to  the  chest,  the  two 
jugulars  unite  in  forming  a  vessel  named  the  confluent  of  the  jugulars.  This 
confluent,  into  the  sides  of  which  open  the  two  axillary  veins,  is  comprised 
between  the  two  fii-st  ribs,  and  situated  below  the  trachea,  in  the  middle  of  the 
lymphatic  glands  at  the  opening  of  the  chest.  Fixed  by  fibrous  bands  to  the 
neighbouring  parts,  and  particularly  to  the  two  first  ribs,-  the  walls  of  the 
jugular  confluent  do  not  collapse  when  the  venous  system  is  in  a  state  of 
vacuity  :  an  anatomical  peculiarity  which  it  is  necessary  to  understand,  in 
order  to  explain  the  manner  in  which  air  obtains  an  entrance  into  the  circu- 
latory system  when  the  jugular  or  axillary  veins  are  opened,  as  well  as 
affording  an  indication  how  to  prevent  this  serious  accident. 

Belations. — At  its  upper  extremity,  the  jugular  vein  is  surrounded  by  the 
parotideal  tissue.  For  the  remainder  of  its  extent,  it  is  covered  externally 
by  the  subcutaneous  muscle  of  the  neck,  and  by  the  branches  of  the  cervical 
plexus  which  creep  on  the  external  surface  of  that  muscle.  Inwardly, 
its  relations  vary  as  we  consider  its  situation,  above  or  below :  above,  it 
responds  to  the  subscapulo-hyoideus  muscle,  which  separates  it  from  the 
conomon  carotid  and  its  satellite  nerves;  in  its  inferior  moiety,  it  is  in 
direct  relation  with  that  vessel,  which  is  above  it,  as  weU  as  with  the  trachea, 
and  even,  though  only  on  the  left  side,  with  the  cesophagus. 

CoLLATERAi  AFFLUENT  VESSELS. — The  Collateral  veins  which  go  to  the 
jugular  from  its  origin  to  its  termination,  are :  1,  Maxillo-muscular  veins; 
2,  Posterior  auricular  vein  ;  3,  Occipital  vein  ;  4,  External  maxillary,  or  glosso- 
facial  vein ;  5,  TJiyroid  vein ;  6,  Cephalic  vein ;  7,  Parotideal  and  innominate 
muscular  hranches. 

A.  Maxillo-mtjsoulab  Veins. — Two  in  number,  corresponding  to  the 

'  Sometimes  the  azygos  is  situated  between  the  aorta  and  the  thoracic  duct.  When 
the  latter  lies  to  the  left  side,  it  is  in  direct  contact  with  the  posterior  aorta. 
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brandies  of  tlie  artery  of  tlie  same  name,  and  entering  the  jugular  close  to 
its  origin,  either  separately,  or  after  forming  a  conmion  trunk  (Fig.  290). 

B.  PosTEiuou  Auricular  Vein. — A  voluminous  vessel  wliich  commences 
•on  tlie  conclia,  and  descends  on  the  external  face  of  the  parotid  gland,  near 
its  posterior  border,  where  it  is  joined  by  numerous  divisions  from  tlie 
parotid  lobules.  It  opens  into  the  jugular  vein,  generally  a  little  below,  and 
opposite  to,  the  maxillo -muscular  vessels,  though  it  is  sometimes  lower,  and 
even  beyond  the  occipital  vein  (Fig.  290). 

0.  Occipital  Vein. — The  occipital  vein  corresponds,  in  every  respect,  to 
its  fellow  artery.  It  offers  two  roots :  an  anterior,  which  originates  at  the 
posterior  extremity  of  the  subsphenoidal  confluent ;  and  a  posterior,  com- 
mencing beneath  the  transverse  process  of  the  atlas,  and  formed  by  thi-ee 

principal  branches.  -^i   -i-       t.  i 

Among  the  branches  of  the  latter  root,  one  passes  with  the  retrograde 
artery  through  the  posterior  foramen  of  the  atlas,  and  constitutes,  as 
it  were  the  origin  of  the  vertebral  vein  ;  the  second  communicates  with  the 
occipito-atloid  sinuses,  by  traversing  the  atlas  near  its  middle;  the  third 
satellite  of  the  cerebro-spinal  artery,  comes  also  from  these  sinuses,  and 
receives  the  venules  which  accompany  the  ramifications  of  the  occipito- 

muscnl^^aitei^y^  Maxillary  or  Glosso-eacial  Vein.— A  satelHte  of  the 
artery  of  the  same  name,  this  vessel  begins  on  the  forehead  by  two  roots  :  a 
superior  and  inferior,  analogous  in  every  point  to  the  terminal  branches  of 
the  artery.  It  descends  along  the  anterior  border  of  the  masseter  muscle, 
laLs  the  maxillary  fissure,  into  which  it  is  inflected  placing  itself  between 
the  artery  and  Stenon's  duct;  then  proceeds  backwards  and  downwards 
on  the  internal  pterygoid  muscle,  always  accompanied  by  ^l^''^-^-^''^ 
artery  until  near  the  anterior  extremity  of  the  maxillary  gland,  ^hen 
It  leaves  it  to  follow  the  inferior  border  of  that  gland,  and  enters  the  jug^ilar 
after  crossing  the  sterno-maxiUaris  muscle  outwardly,  and  forming  with  the 
latter  veS  an  angle  which  is  occupied  by  the  inferior  extremity  of  the  parotid 

^^'lS£/o/l>-n.-Of  the  two  branches  which,  by  their  union  constitul^ 
the  origin  of  the  external  maxHlary  vein,  the  inferior,  a  f 
the  nasal  branch  of  the  corresponding  artery,  possesses  no  interest.  The 
XerfoT  or  angular  vein  of  tke  !ye,  merits  particular  -t-^^^^^^^^^^^ 
sometimes  practised  on  it.  It  arises  near  the  f  ^^'^If  "S^\f  ,  ^w 
and  creeps  to  the  external  face  of  the  elevator  muscle  of  the  upper  lip,  below 

*'^ffi";.-Bi   its   progress,,  the   — ^^ary 
receives  a  great  number  of  affluents,  the  principal  of  which  aie  tl^e 

opens  Lo  CLrn.!  maxillary  vein  aud  its 

open  into  the  cavernous  smus  m  the  interior  of  the  cianuun. 
1  we  have  also  scon  it  send  ^-to  the  subsph^djl  «.n^^^^ 
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Before  traversing  the  oculnr  slirath,  aud  towards  the  maxillary  hiatus, 
this  veiu  receives  the  superior  dental  and  the  confluent  of  the  nasal  veins : 
vessels  which  emerge  from  the  bony  orifices  traversed  by  the  arteries  of  the 
same  name — that  is,  the  maxillo-deutal  canal  and  the  nasal  foramen.  It  also 
receives  the  confluent  of  the  palatine  veins,  which  pass  by  the  palatine  groove, 
instead  of  coursing  along  the  palatine  canal  with  the  corresponding  artery. 
In  general,  these  three  branches  do  not  join  the  alveolar  sej)arately,  but 
rather  by  a  common  trunk. 

The  alveolar  vein  does  not  present  a  uniform  volume.  It  increases  from 
before  to  behind  to  the  maxillary  protuberance,  where  it  forms  a  kind 
of  large  reservoir ;  but  in  traversing  the  ocular  sheath  it  suddenly  becomes 
constricted,  and  maintains  a  small  diameter  until  its  entrance  into  the 
cavernous  sinus. 

This  vein  may  be  considered  as  an  affluent  of  the  sinuses  of  the  dura 
mater,  as  well  as  of  the  external  maxillary  vein. 

h.  Labial  or  coronary  veins. — Satellites  of  the  labial  arteries.  The 
superior  is  often  rudimentary.  The  inferior,  always  voluminous,  is 
constituted  by  the  union  of  several  anastomotic  branches  lying  against  the 
external  face  of  the  mucous  membrane  of  the  cheek. 

c.  Buccal  vein. — Among  the  affluents  of  the  external  maxillary  vein, 
we  cite  this,  because  it  opens  into  the  latter  by  its  anterior  extremity, 
opposite  the  inferior  coronary  vein,  with  which  it  sometimes  communicates 
by  a  particular  branch.  But  the  buccal  vein,  properly  speaking,  con- 
stitutes the  root  of  the  internal  maxillary,  and  we  will  describe  it  as  such. 

d.  Sublingual  vein. — A  large  vessel,  formed  of  two  branches,  which  arise 
in  the  substance  of  the  tongue,  and  are  sometimes  thrown  separately  into  the 
internal  maxillary  vein.  This  sublingual  vein  passes  through  the  mylo- 
hyoideus  muscle,  from  within  to  without,  and  joins  the  principal  vessel  at 
the  lymphatic  glands  lodged  in  the  intermaxillary  space. 

E.  Thykoid  Vein. — This  is  a  voluminous  trunk,  resulting  from  the 
imion  of  the  venous  divisions  which  accompany,  the  laryngeal  and  thyroid 
branches  of  the  thyroid  or  thyro-largyngeal  artery.  It  joins  the  jugular 
beside  the  external  maxillary  vein,  and  most  frequently  above  it. 

F.  Cephalic  or  Plat  Vein. — A  superficial  vessel,  which  represents 
one  of  the  terminal  branches  of  the  principal  subcutaneous  vein  of 
the  fore-arm.  It  is  lodged  in  the  interstice  of  the  levator  humeri  and 
small  pectoral  muscles,  and  enters  the  inferior  extremity  of  the  iuo'ular 
vein  (Fig.  293).  ° 

G.  Innominate  Veins.— A  certain  number  come  from  the  parotid 
gland,  but  the  principal  arise  in  the  muscles  of  the  neck  and  withers.  One 
of  the  latter  accompanies  the  superior  branch  of  the  cervico-muscular 
artery. 


ROOTS  OF  THE  JTJGULAB  VEIN. 

_  These  are  constituted  by  the  superficial  temporal  and  internal  maxillary 
veins,  which  are  chiefly  fed  by  the  sinuses  of  the  encephalic  dura  mater. 

1.  Superficial  Temporal  Vein. 

Corresponding  in  the  most  exact  manner  to  the  temporal  trunk  this 
vessel  IS  lodged  behind  the  posterior  border  of  the  maxilla,  near  the  articula- 
tion of  the  jaw,  beneath  the  parotid  gland,  and  is,  as  it  were,  iucrustcd  in 
its  tissue. 
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From  tlie  union  of  these  two  roots,  there  results  : 

1.  The  anterior  auricular  vein,  a  very  large,  often  multiple,  and 
reticulated  branch,  anastomosing  with  the  ptorgyoid  branches  of  the 
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internal  maxillary  artery.  This  vein  issues  I'rom  the  parieto-temporal 
conduit,  behind  the  supercondyloid  eminence ;  it  receives  one  or  two 
branches  which  escape  from  this  conduit  by  the  foramina  in  the  temporal 
fossa,  crosses  the  temporal  muscle,  and  is  charged  with  venules  which  arise 
in  the  interior  of  that  muscle,  as  well  as  in  the  textures  of  the  external  ear. 

2.  The  suhzygomatic  vein,  a  satellite  of  the  homonymous  artery,  and 
like  it,  divided  into  two  branches :  one  accompanying  the  transverse  artery 
of  the  face,  the  other  the  masseteric  artery.  The  latter  branch  com- 
municates by  its  inferior  extremity  with  the  external  maxillo-muscular  vein ; 
it  joins,  by  its  other  extremity,  an  enormous  branch  which  comes  from  the 
temporal  muscle,  and  which  passes  into  the  coropo-condyloid  notch,  after  being 
largely  anastomosed  with  the  deep  temporal  branches  of  the  internal 
maxillary  vein. 

2.  Internal  Maxillary  Vein. 

Eemarkable  for  its  enormous  volume,  this  vein  creeps  between  the  internal 
masseter  muscle  and  the  maxilla,  in  an  oblique  direction  upwards  and 
backwards.  Arriving  within  the  articulation  of  the  jaw,  a  little  below  the 
maxillary  condyle  and  the  external  pterygoid  muscle,  it  joins  the  temporal 
trunk  after  being  slightly  inflected  downwards.  It,  therefore,  runs  its  course 
at  a  certain  distance  from  the  corresponding  artery  (Fig.  290). 

The  internal  maxillary  has  for  its  root  the  buccal  vein,  which  it  succeeds 
near  the  superior  extremity  of  the  alveolo-labialis  muscle. 

Satellite  of  the  artery  and  nerve  of  the  same  name,  this  buccal  vein,  re- 
markable for  its  volume,  is  situated  beneath  the  masseter  muscle,  near'  the 
inferior  border  of  the  alveo-labialis  muscle  ;  by  its  anterior  extremity  it 
communicates  directly  with  the  internal  maxillary  vein,  nearly  opposite  to 
the  embouchure  of  the  inferior  coronary  vein;  its  posterior  extremity  is 
continued  directly  with  the  internal  maxillary.  The  collateral  branches 
it  receives  in  its  course  come  from  the  masseter  muscle  and  the  parietes  of 
the  cheek. 

On  its  way  it  receives  a  great  number  of  afSuents  ;  these  are  : 

1.  A  large  lingual  vein,  accompanying  the  small  hypoglossal  nerve. 

2.  The  inferior  dental  vein. 

3.  The  trunk  of  the  deep  temporal  veins,  a  large  vessel  situated  in  front 
and  to  the  mside  of  the  temporo-maxillary  articulation,  where  it  com- 
municates with  the  masseteric.  This  vessel  arises  in  the  texture  of  the 
temporal  muscle,  but  particularly  in  the  parieto-temporal  confluent  with 
which  it  joins  by  the  foramina  in  the  temporal  fossa. 

4  The  pterygoid  veins  (Fig.  291),  numerous  branches,  only  a  portion  of 
which  come  from  the  pterygoid  muscles.  The  others,  springing  from  the 
subsphenoidal  confluent  of  the  sinuses  of  the  dura  mater,  form,  on  the 
superficial  face  of  tie  external  pterygoid  muscle,  a  wide-meshed  network 
which  commumcates  posteriorly  with  the  temporal  trunk,  and  anteriorly 
with  the  confluent  of  the  deep  temporal  veins.  But  as  these  two  vessels  are 
bound  together,  ou  side  the  temporo-maxillary  articulation,  by  means  of  the 
massetenc  artery  It  results  that  this  articulation  is  enlaced  on  every  side 
by  one  of  the  richest  venous  plexuses  in  the  whole  economy. 

3.  Sinuses  of  the  Dura  Mater. 
We  will  here  describe  not  only  the  sinuses  of  the  encephalic  dura  mater 
which  supply  the  roots  of  the  jugular  vein,  but  also  those  of  the  spinal  dm  a 
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nmter,  altboiigli  tliese  empty  tliomselvce  into  otbcr  veins ;  in  order  that  we 
may  bo  able  to  consider,  in  tbeir  entirety,  all  the  vessels  of  the  nervons 
centres  which  carry  dark  blood. 

The  Sinuses  of  the  Dura  Matkr  in  General. — These  are  vascular 
spaces  comprised  in  the  texture  of  the  external  meninge,  or  situated  between 
that  membrane  and  the  bones  wbich  form  the  walls  of  the  cerebro-spiual 
sheath  or  even  excavated  on  the  inner  surface  of  these  bones.  These  spaces 
differ  more  particularly  from  the  veins,  by  their  being  generally  of  a  prismatic 
form,  by  being  continually  open,  by  the  absence  of  valves  in  their  interior, 
and  the  presence,  in  some  of  them,  of  lamellse  (traheculm),  or  intersecting 
filaments  (chorda}  WilUsii)  which  stud  their  inner  surface,  and  make  them 

look  reticulated,  .      •  ■, 

Their  walls  are  reduced  to  an  epitbelial  layer  that  lies  either  on  tne  dura 

mater,  or  on  the  osseous  tissue. 

It  is  into  these  sinuses  that  the  veins  of  the  encephalon  and  the  spmal 

cord  disgorge  tbemselves. 

The  Sinuses  of  the  Cranial   Dura  Mater  in  Particular.— i  our 

principal  wiU  be  described :  the  sinus  of  the  falx  cerebri  or  median  sinus, 

the  two  cavernous  or  sphenoidal  sinuses,  and  the  group  of  occipito-ailoid 

1  Sinus  or  the  Falx  Cerebri,  or  Median  Sinus.— Channeled  in  the 
substance  of  the  falx  cerebri,  and  becoming  wider  as  it  extends  backwards, 
tbis  sinus  commences  near  the  crista  galli,  and  terminates  on  the  internal 
parietal  protuberance  by  bifui-cating.  Tbe  two  branches  resulting  from  this 
division  form  tbe  origin  of  the  parieto-temporal  confluent,  or  vnnepress  of 
Eerophilus  (torcular  Eerophili).  ,     -  u 

2  Cavernous  or  Supra-sphenoid al  Sinuses.— These  are  two  m  number— 
a  right  and  a  left.  They  occupy,  on  the  internal  face  of  the  sphenoid  bone, 
at  each  side  of  the  sella  turcica,  the  so-called  cavernous  fissui-es.  Bordered 
outwardly  by  the  superior  maxillary  nerve,  they  receive  at  their  anterior  ex- 
tremity the  insertion  of  the  alveolar  vein.  Posteriorly,  they  jom  each  other, 
and  in  doing  so  form  a  kind  of  arch,  open  in  front,  around  the  pituitary 
gland.    Each  opens  widely  at  the  lacerated  foramen,  into  the  subsphenoidal 

''"^  S^^OcoiPiTO-ATLOiD  SiNUSES.— By  this  name  is  designated  a  network  of 
laree  irregular  veins,  situated  beneath  the  external  face  of  the  dura  mater, 
on  the  sides  of  the  occipital  foramen,  and  on  the  entire  mternal  surface 
of  the  atloidean  ring.    Anteriorly,  these  venous  reservoirs  communicate, 
through  the  condyloid  foramen,  with  the  posterior  extremity  of  the  sub- 
sphenoidal confluent.    Posteriorly  they  are  continuous  with  the  spmal 
Rfnuses  of  which  we  may  consider  them  to  be  the  origm. 
'    r  EuDiMENTARV  SiN^SES  OF  THE  Cranial  Dura  Mater. -Independently 
of  the  above-described  reservoirs,  there  exist  on  the  mner  wall  of  the 
cranium  some  rudimentary  venous  sinuses  which  should  be  indicated  ;  these 
a^T  One  or  two  veins  lodged  in  the  structiu-e  of  the  tentorium,  designated 
Z'vetromlov  transverse  sinLes,  communicating,  below,  with  the  cavernous 
sinufes  and  entering,  above,  into  the  parieto-temporal  confluent  ;  ^  2,  Some 
sS  irTegular,  and  reticulated  cavities,  very  varmble  in  their  disposition^ 
sUuated  beneath  the  diu-a  mater,  on  the  sides  of  the  ^^^^^^^^^^^^^ 
which  generaUy  empty  themselves  into  the  subsphenoidal  confluent,  by 

.  More  frequently,  perhaps,  these  veins  arise  directlr  from  the  substance  of  the  brain, 
and  do  not  communicate,  below,  with  the  cavernous  sinuses. 
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traversing  tlio  posterior  part  of  tlio  laceratcfl  foramen,  and  also  opening  somor 
times  intotlic  petrosal  sinus;  these  cavities  maybe  regarded  as  the  represen- 
tatives of  the  lateral  sinuses  in  Man;  3,  In  some  instances,  an  inferior 
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median  sinus,  clmnueled  near  the  free  border  of  the  face  of  the  brain,  passes 
behind  into  the  torcular  Herophili.  ,       ,    .      ,   •    tt  .  • 

The  Spinal  Sinuses  in  Pakticular.— Wo  thus  designate  in  Veterinary 
Anatomy,  and  with  good  reason,  two  series  of  venous  reservoirs  which  aro 
found  throughout  the  whole  extent  of  the  vertebral  column,  on  the  sides  of 
the  roof  of  the  spinal  canal.  Lodged  in  the  lateral  depressions  <d  tlie 
superior  face  of  the  vertebral  bodies,  at  the  side  of  the  common  superior 
vertebral  ligament,  and  covered  by  the  dura  mater,  these  reservoirs, 
continued  from  one  vertebra  to  the  other,  are  like  two  large,  irregular, 
parallel  veins,  which  commence  at  the  atlo-axoid  articulation,  terminate 
on  the  first  coccygeal  vertebra?,  where  their  presence  is  yet  well  defined, 
and  communicate  with  one  another  during  their  course  by  transversal 

anastomoses.  _^  nT.m^T. 

Affluent  Veins  that  open  into  the  Sinuses  of  the  Dura  BIateu.— 
These  are  the  vessels  which  carry  blood  either  from  the  dura  mater  itself, 
or  from  the  substance  of  the  nervous  centres  :  those  of  the  first  category  are 
rare  but  the  second  are  numerous.  Although  we  are  unwilling  to  make  a 
detailed  study  of  the  latter,  we  must  nevertheless  notice  what  is  most 
remarkable  in  their  disposition. 

a  On  the  encephalon,  the  veins  form  a  much  richer  and  closer  network 
than'  that  of  the  arterial  ramifications;  from  this  netwoi-k  proceed  a 
certain  number  of  principal  branches,  which  throw  themselves  into  the 
sinuses  of  the  cranial  dura  mater.  The  veins  of  the  cerebrum,  for  the  most 
v^vt  J^  the  median  and  transverse  sinuses;  a  few  only  pass  into  the 
cavernous  sinuses.  Those  of  the  isthmus  and  cerebellum  go  to  the  petrosal 

'''^^yZ^"e:^t^^^^  «f        brain-those  which,  by  their 

interlacing,  "constitute  the  choroid  plexus -we  see  them  unite  mto  a  large 
t?unk-the  great  vein  of  the  brain,  or  vena  Galem,  which  bends  round  the 
™ior  eit?emity  of  the  corpus  callosum,  reaches  the  interlobular  fissure, 
rnrthrows  the  falciform  or  middle  sinus   near  its  postenor 

extiWyT  after  receiving  the  superficial  veins  from  the  inner  face  of  the 
bemispheres.  ^        ^^^^^       ^^^^  ^^^^  remarkable  for 

.1.  l^ttwXtbry  form  on  the  suifaee  of  the  organ.  They  collect  into  a 
fo^Zn  tvnI--t7median  spinal  vein,  which  runs_  from  before  to  behind. 
tZXutThe  whole  extent  of  the  superior  groove  m  the  spina  cord ;  thus 
througnom  uie  opposite,  position  to  that  of  the  artery  of 

SL'Lme    toTthis^v^^^^  escape,  at 'intervals,  emergent  branches  which 

open  into  ^^^^ ^P^^^J^^^^^^JJ^  Mater  SiNUSES.-We  have  to  notice. 

Effluent  Canals  of  th  ^^^^^  ^^^^  ^^^^ 

^nder  ^^^^^jf  3^  those  which  commence  at  the  encephalic 

and  we  will  ««^7J^^     ^^^^^  emerge  from  the  interspinal  canals, 
reservoirs,  as  well  as  those  that  e^    g^  blood  flows  into  two 

kind;  TioZ::1X^^^  ^^^  ,arieto.t.n,oral  and  s.K.,l,e,.oidal 
along  with  the  mastm^  ^^^^  supercondyloid  eminence. 
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ficial  aud  deep  temporal  veins,  wliich  have  their  principal  roots  in  these 
confluents. 

The  siihsphenoidal  confluents  extend  on  the  sides  of  the  body  of  the 
sphenoid  bone  and  the  basilar  process,  from  the  base  of  the  subsphenoidal 
jirocess  to  the  condyloid  fossa,  by  concurring  in  the  obturation  or  closing 
of  the  occipito-spheno-temporal  hiatus.  Tliey  open  at  their  middle  portion 
into  the  corresponding  cavernous  sinus,  by  an  oval  aperture  which  the  in- 
ternal carotid  artery  traverses  in  penetrating  into  the  cranium.  The  anterior 
extremity  terminates  in  a  cul-de-sac.  Posteriorly,  they  communicate  through 
the  condyloid  foramina  with  the  occipito-atloid  sinuses.  The  vessels  which 
carry  oif  the  blood  from  these  confluents  are  the  j)terygoid  veins,  and  the 
anterior  root  of  the  occipital  vein.  We  already  know  that  the  posterior 
branch  of  the  latter  vessel  removes  the  blood  directly  into  the  occipito-atloid 
sinuses. 

h.  The  emergent  veins  of  the  spinal  sinuses  present  a  more  simple  dis- 
position. At  each  intervertebral  space  arise  several  branches,  which  more 
particularly  make  their  exit  by  the  intervertebral  foramina  to  join  the 
neighboiu'ing  veins ;  in  the  cervical  region,  tlie  vertebral  veins  serve  as  a 
receptacle  in  this  way  for  the  venous  branches  emanating  from  the  spinal 
sinuses  ;  in  the  dorsal  region,  it  is  the  spinal  branches  of  the  intercostals ; 
in  the  loins,  the  analogous  branches  of  the  lumbar  veins  ;  and  in  the  sacral 
region,  the  lateral  sacral  vein. 
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A  general  confluent  of  all  the  veins  of  the  thoracic  limb,  and  of  some 
from  the  trunk,  the  axillary  vein  commences  beneath  the  scapulo-humeral 
articulation,  towards  the  terminal  extremity  of  the  corresponding  arterial 
trunk,  accompanying  the  latter  to  the  entrance  of  the  chest,  and  joining  the 
confluent  of  the  jugulars  to  constitute,  with  these  two  vessels,  the  inferior 
vena  cava  (293,  18). 

In  studying,  from  their  origin  to  their  termination,  the  numerous 
branches  which  conciir  in  the  formation  of  this  venous  trunk,  we  re- 
cog  uise  :  ' 

1.  _  That  they  form  in  the  foot  a  very  rich  network,  from  which  proceed 
the  digital  veins,  satellite  vessels  of  the  homonymous  arteries. 

2.  That  to  these  digital  veins,  which  are  united  in  an  arch  above  the 
large  sesamoids,  succeed  three  metacarpal  branches  or  collaterals  of  the 
cannon :  two  superficials,  placed  on  each  side  of  the  flexor  tendons  and  a 
profound  (or  deep)  vein,  situated  underneath  the  suspensory  ligament  alone 
with  the  interosseous  arteries.  '  ° 

3.  That  the  metacarpal  veins  also  open  into  each  other,  in  the  superior 
and  posterior  region  of  the  carpus,  to  form,  on  again  separating,  two  groups 
ot  antihrachial  veins :  one  group  comprising  the  idriar  and  the  posterior  or 
internal  rndtals,  which  accompany  the  arteries  of  the  same  name  •  the  other 
constituted  by  a  single  subcutaneous  brancli,  the  median  vein,  which  receives 
at  its  superior  extremity  the  anterior  superficial  radial  vein. 

■  ■  \J^^^^  f*  articulation,  these  two  groups  of  antihrachial  veins 

jom  the  satellite  vessel  of  the  anterior  radial  artery,  aud  communicate  bv  -i 
very  complicated  system  of  anastomoses,  from  which  results  a  princiivil 
trunk,  the  humeral  vein.  ^  ^ 

5.  That  tlie  Imna-nl  vein,  after  receiving  on  its  course  several  muscular 

2  R 
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branclies  and  the  suhcuianeoits  thoracic  vein,  unites  near  the  Bhouldcr-joint 
with  the  subscapular  trunk,  to  form  the  axilhiry  vein. 

Wo  will  btudy  all  those  branches  in  the  inverse  order  ol  then 

enumeration. 

1,  Subscapular  Vein. 

A  very  considerable  vessel,  whose  disposition  resembles  that  of  the 
subscapular  artery,  though  presenting  some  special  peculiarities  whose 
sSnoes  not  deserve  a  moment's  delay;  for  example,  it  most  freciuently 
receives  the  satellite  vein  of  the  prehumoral  artery. 

2.  Humeral  Vein. 

satelUtes  of  the  branches  ^^^^^^t^^S^^^Vf^P^rri  vei^^^^ 

the  epicondyloid,  is  only  a  continuation  of      ^^"^^  ^^^^^^  „f  the  arm ; 

Very  often  we  find  a  ^--'^^^.Tjth™^^^^  opposit^ 
this  is  an  accessory  vessel,  parallel  to  the  preceam^,  a 

it  in  front  of  the  artery. 

3.  Subcutaneous  Thoracic  or  Spur  Vein. 

This  vein,  which  is  i-P-;f-Vfi^i!?rnd  b^^^^^^^^^^^ 
practised  from  it  commences  ^^^^.^^^^^^^  a 
Lial  divisions,  which  unite  in  t^^^^^^^^^  ,f 

single  trunk,  placed  m  t^^/.^^,'*™'^ ...^  in  following  the  superior 
panniculus  carnosus,  where  it  is  ^'if'^ll^l^^f^^^^^^  ramiscule 
Lrder  of  the  large  pectoral  ^' ^^f  ^eneSh  the  olecranian  muscles, 

and  a  thick  nerve.    It  ^^^^^^^  .^f       bv  oitnin^^^^^     the  branch  that 
and  finally  terminates  m  the  humeral  vein  by  openin„  m 
follows  the  deep  muscular  artery. 

4.  Deep  Veins  of  the  Fore-arm. 
A  Antebiok  Eabial  Vein.-TWs  follows  the  same  track,  and  affects 
the  same  variations  as  the  con^^^^^^^  ^^^.^^ 

B.  PosTEBTOii  f  ^  y^^J'^'j^^.loped;  by  a  fasciculus  of  three  or  four 
accompanied,  and,  as  It  we^e^^^^^^  each  other,  and  are 

^eTnreeVS;  cVtS  -^^^        interosseous  ve^n  must 

""r!^^^^'      V  1  1.vnnrhes  commence  above  the  carpus,  by  continuing  the 
^^''^    .^t    l^y  cone"  Ho  form  the  humeral  vein,  m  joining  the 

S^Sl^S  smallartery 
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metacarpus.  A  iiixmber  of  muscular  and  subcutaneous  branches  enter  this 
vein. 

It  has  the  same  origin  as  the  iiostcrior  radial  veins.  Its  suj)erior  or 
terminal  extremity  bends  forward,  close  to  the  trunk  of  the  epicondyloid 
artery,  and  goes  to  the  inferior  extremity  of  the  humeral  vein.  Frequently 
the  ulnar  vein  is  double  in  the  latter  portion  of  its  track,  and  between  the 
two  branches  lies  the  artery.  It  always  communicates  at  this  point,  by 
one  or  more  branches,  with  the  deep  muscular  vein. 


5.  Superficial  Veins  of  the  Fore-arm. 

Placed  outside  the  fibrous  sheath  formed  by  the  antibrachial  aponem-osis, 
these  veins,  which  are  principally  two  in  number,  are  maintained  against 
the  external  face  of  that  membrane  by  a  thin  fascia  which  separates  them 
from  the  skin. 

A.  Median,  or  Internal  Subcutaneous.  Vein  (Fig.  293,  31).  This  is 

also  one  of  the  vessels  selected  for  the  operation  of  phlebotomy.  It  is  the 
continuation  of  the  internal  metacarpal  vein,  ascends  from  the  inner  face 
of  the  carpus  to  the  superior  extremity  of  the  fore-arm,  by  crossing  the 
radius  in  a  very  oblique  manner,  and  terminates  in  two  very  large 
branches,  the  posterior  of  which  is  the  basilic  vein,  and  the  anterior  the 
cephalic  vein. 

The  basilic  vein  traverses  the  sterno-aponeurotic  (transverse  pectoral) 
muscle,  to  aid  in  forming  the  humeral  trunk  (Fig.  293,  34). 

The  cephalic,  or  plat  vein,  crosses  the  superficial  band  of  the  biceps  or 
coraco-radial  muscle,  is  lodged  in  the  space  comprised  between  the  levator- 
humeri  and  small  pectoral  muscles,  and  afterwards  opens  into  the  iutrular 
vem  (Fig.  293,  35).  ■■■  j  o 

B.  Subcutaneous,  or  Anterior  Eadial  Vein  (Fig.  293,  32).  Less 

considerable  than  the  preceding,  this  vein  arises  at  the  carpal  re^^ion  in  its 
course  occupies  the  anterior  face  of  the  fore-arm,  and  terminates°in  uniting 
Its  superior  extremity  either  to  the  subcutaneous  median  or  the  cephalic 
vein ;  the  last  is  most  frequently  the  case. 


6.  Metacarpal  Veins. 

Three  in  number,  as  we  know,  these  veins  are  distinguished  into  in- 
ternal and  external  collateral  of  the  cannon,  and  deep  or  interosseous  collateral 

A.  Internal  Collateral  op  the  Cannon.— More  voluminous  than  ti  e 
others,  this  vein  passes  from  the  vicinity  of  the  fetlock  along  the  flexor 
eXri  "rr^^^^^^^  by  the  principal  artery  of  the  cannon  and  X 
external  plantar  nerve  places  itself  in  the  special  sheath  which  onvelo  s 
the  common  trunk  of  the  interosseous  arteries  to  the  inside  of,  and  behSd 
tno  carpus,  to  be  continued  in  the  antibrachial  region  by  the  median 
('Fig  STo)!'''''  ^^^^'^^i^-ti^g  with  the  otht  metarcarpal  veins 

B  External  Collateral  op  the  Cannon. -Situated  opposite  the 
preceding-to  the  external  side  of  the  flexor  tendons,  in  compa  iy  wi  h  ho 
corresponding  plan  ar  nerve-the  external  collateral  of  the  canno^n  fo  lows 
£'LT'^'  f-  separates  into  several  reticulated 

branches  which  anastomose  with  the  internal  collateral,  from  which  pi^oceed 
tlie  ulnar  and  internal  or  posterior  radial  veins.  pioccert 
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0.  iNTEROSSEOTTs  Yein.^A  tortuous,  iiTCgulav,  and  Bometimes  multiple  , 
vessel,  lodged  witli  the  plantar  interosseous  arteries  between  tl^^  suspensory 
ligament  and  the  posterior  face  of  the  principal  metacarpal  bone  ^^^^^^S 
the  superior  extremity  of  that  bone,  it  unites  largely  to  the  ^■■8^*  ^"^J^ f 
with  the  external  and  internal  collaterals  sendmg  upwards  *  J  ™ 

branches  which  traverse  the  carpal  sheath  along  ^^^^h  the  collatera  aiteiy 
of  the  cannon,  and  open  into  the  posterior  radial  branches  above  the  knee. 

7.  Digital  Veins. 

These  veins  occupy,  on  the  sides  of  the  digital  region  the  same  position 
as  the  homonymous  arteries  in  front  of  which  they  are  placed.    They  arise 
from  the  network  formed  on  the  lateral  cartilages  by  the  veins  of  the  foot 
anTterminate  in  uniting  above  the  fetlock,  between  the  flexor  tendons  of  the 
phalanges  and  the  superior  sesamoid  ligament,  so  as  to  form  an  arch  from 
which  proceed  the  three  metacarpal  veins  (Fig.  2J3,  67). 

8.  Veins  of  the  Foot  or  Ungueal  Region. 

The  importance  of  the  region  to  which  these  vessels  belong  requires  that 
they  should  be  described  more  fully  than  the  other  veins  and  as  has  been 
aWy  done  with  the  arteries  of  this  part  of  the  body^  We  wdl  therefore, 
borrow  the  exact  and  minute  description  given  by  M.  H.  Bouley  .i  _ 

This  venous  apparatus  may  be  divided  into  external  and  internal  oi 
intra-osseous. 

a  External  Venous  Apparatus. 

are  extende^^^^^^^^^  aJd  moulded  on,  the  two  last  phalanges  which  are  contained 

'""'"This  intricate  reticulation  of  the  venous  apparatus  of  the  foot  is 
marvellously  displayed  in  specimens  injected  after  macex-ation,  and  then 

^"'«'To  facilitate  its  description,  we  recogni_se  in  it  three  parts  distinct  by 
their  situation,  though  they  only  form  a  contmuous  one.    They  aie  . 

"  1.  The  solar  plexus. 

"  2  The  2:)odophjllous  plexus. 

"a   sSLrS-Tiie  veins  of  the  sola,  plexus  are  remarkable  for 
.1  ?  tt  of  tlSr  calibre  throughout  the  whole  extent  of  the  plantar 

furfaZ  a^by  tWmtt  1         absence  of  anastomotic  communications 

"'*''SusSd'in'a  special  fibrous  web  (plantar  reticulum),  which  replaces 
tsusiaiucu  Lu  u.  iiliolaux  and  is  a  continuation  oi 

the  periosteum  at  the  lower  s^^ace  of  f  ^^^^^^^^^^^  J^^^^^^      j^,^,  little 

the  cerium  of  the  villous  .^^f        ^^^^^^^.^^  possible  to  detach  the 

communication,  except  wx  h  ^^^^  ^ird  phalanx  without 

27lantar  reticulum  from  the  supeiioi  lacc 
disturbing  them. 

• '  Traitc  dc  I'Or-anisation  du  Pied  du  Chcvnl,  p.  C... 


THE  ANTEllIOlt  VENA  CAVA. 


613 


"  Tke  general  disposition  of  the  venous  canals  in  the  texture  of  the 
reticulum  suj)portiug  them,  closely  resembles  that  of  the  secondary  ribs  of 
the  limb  (or  laminar  merithal)  of  certain  asymmetrical  leaves.  In  their 
course  they  follow  an  irregularly-broken  line,  intercepting  each  other  by 
joining  at  short  intervals,  so  as  to  form  unequal-sized,  unsymmetric, 
polygonal  sjsaces. 

'•  These  venous  conduits  liave  a  double  canal  for  discharging  themselves  : 
a  central,  the  least  considerable  and  least  constant  ;  the  other  peripheral 
or  circumflex,  corresponding  to  the  artery  of  the  same  name,^  and  whose 
satellite  vein  it  is. 

Central  canal. — The  central  canal  is  formed  by  the  simultaneous 
anastomoses  of  a  crowd  of  venous  ramifications  converging  towards  the 
centre  of  the  digit.  It  is  of  a  parabolic  shape,  and  embraces  in  the  concavity 
of  its  curvature  the  point  of  the  pyramidal  body,  whence  it  throws  its  two 
branches  in  a  parallel  manner  on  the  sides  of  that  body,  into  the  bottom  of 
the  lateral  lacunaa  as  far  as  the  cartilaginous  bulbs,  where  it  proceeds 
to  the  external  coronary  plexus.  This  disposition  is  not  constant,  however, 
as  specimens  are  fi-equently  met  with  in  which  this  central  canal  is  replaced 
by  multiple  veins,  which  are  more  considerable  than  those  forming  the 
whole  of  the  plexus,  and  which  serve  them  as  overfalls  towards  the  super- 
ficial coronary  plexus. 

Circumflex  vein,  or  peripheral  venous  canal. — "  This  vein  is  of  large 
calibre,  and  formed  by  divergent  ramifications  from  the  solar  plexus,  as  well 
as  the  descending  veins  of  the  podophyllous  plexus ;  it  margins  the  external 
limb  of  the  villous  tissue  in  following  a  slightly  undulous  line  within  the 
circumflex  artery,  whose  satellite  it  is.  It  is  sometimes  broken  up,  at 
certain  points  of  its  course,  into  several  smaller  canals  which  are  continuous 
with  its  trunks. 

"In  its  circular  route,  all  the  divergent  solar  and  descending  podo- 
phyllous veins  are  discharged  into  it,  and  it  terminates,  at  the  extremities  of 
the  crescent  formed  by  the  third  phalanx,  in  several  large  branches  which 
pass  beneath  the  podophyllous  tissue  to  the  lateral  cartilage,  where  they 
concur  to  form  the  superficial  coronary  plexus. 

"  B.  Podophyllous  Venous  Plexus  oh  Network.— The  veins  of  the 
podophyllous  plexus  exhibit  a  disposition  analogous  to  those  of  the  solar 
plexus ;  like  them,  they  are  sustained  in  the  meshes  of  a  fibrous  texture  (the 
T^ticulum  processigerum  of  Bracy  Clark,  the  subpodophjllous  reticulum  of 
French  Vetermarians)  spread  on  the  anterior  surface  of  the  bone,  in  the 
same  way  as  the  periosteum  is  on  other  bones,  and  continuous  with  the 
coiium  of  the  laminal  tissue.  Communicating  largely  between  each  other 
by  multiple  anastomoses,  like  the  solar  plexus,  they  appear  to  be  completely 
isolated  from  the  deeper  parts,  from  which  it  is  commonly  believed  thev 
emanate.  ^ 

_  "  Tortuous  and  split  up  into  branches  in  their  course,  the  podophyllous 
vems  wmdm  a  serpentine  manner  along  the  length  of  the  luminfe  they  cover 
very  close  to  each  other,  and  forming  narrow  elongated  meshes.  Their 
confluence  is  such,  that  at  certain  points  they  appear  bound  together  by  their 
external  walls.  °  j 

"  The  calibre  of  these  vessels  is  tolerably  uniform  throughout  the  extent 
of  the  podophyllous  plexus,  except  towards  the  posterior  parts,  where  their 
principal  canals  empty  themselves  into  the  coronary  plexus. 

"  The  podophyllous  veins  are  in  anastomotic  comiuuuiciition,  below,  with 
'  TIic  inferior  circumflex  artery  of  the  foot. 
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tho  circuiuflux  veiuof  the  solar  plexus,  which  they  concur  to  form,  and  above, 
witli  tho  coronary  ijIoxus,  which  is  only  a  coutiuuatiou  of  them. 

"0.  CoRONAiiY   Venous   Plexus— Tho  coronary  venous  plexus  (lig 

292,  2,  4)  is  arranged  like  a 
I'^'g'  ramose  garland  around  the  secoiul 

phalanx  to  the  origin  of  tlie 
thu'd,  and  on  the  surface  of  tlie 
cartilaginous  apparatus  whicli 
completes  the  latter. 

"It  is  supported,  like  the 
other  venous  networks  of  the 
digit,  by  a  fibrous  texture  imme- 
diately subjacent  to,  and  C(in- 
tinuous  with,  the  corium  of  the 
coronary  substance,  and  is  juxta- 
posed, as  well  as  adherent,  to 
the  expansion  of  the  extensor 
tendon,  the  lateral  cartilnges, 
and  to  the  bulbous  enlargements 
of  the  plantar  cushion. 

"  This  plexus  proceeds  from 
the  intra- osseous,  podophyllous, 
and  solar  networks.  To  facili- 
tate its  description,  we  recognise 
in  it  three  parts:  one  central 
and  anterior,  situated  between 
the  two  cartilaginous  plates,  and 
two  lateral,  corresponding  to 
these  cartilages. 

"Centkal  Part  of  the 
CoRONAiiY  Plexus. — The  centi-al 
T,art  of  the  coronary  plexus  (Fig.  292,  2),  immediately  subjacent  to  the 
substance  or  cushion  of  that  name,  constitutes  a  very  close  network  formed 
by  innumerable  venous  radicles,  which  rise  m  a  tortuous  manner  from 
aJd  are  continuations  of,  the  podophyllous  plexus,  until  they  reach  a 
Lge  anastomotic  vein  thrown  across  from  one  cartilaginous  plexus  to 
the  other,  and  into  which  they  open  by  ten  to  twelve  principal  mouths 

*^"^'«These^  veins  of  the  central  part  of  the  coronary  plexus  gi-aduaUy 
increase  in  calibre,  and  diminish  in  number,  from  the  podophyUus  plexus, 
wh  rthey  take  th^ir  origin,  to  their  superior  and  terminating  canal,  which 
itself  only  appears  to  be  the  result  of  their  successive  anastomoses 

'  Cartilaginous  Plexus,  or  Lateral  Parts  of  the  Coronary  ^^^^^■r 
The  cartilaginous  plates  serve  to  support,  by  their  wo  faces  and  the 
camliculi  by  which  they  are  traversed,  a  mass  of  very  close,  anastomosing 
anT  converging  veins, 'which,  from  its  situation,  may  be  designated  the 

-•^fE":S^nous  plexus  is  formed  by  two  layers  of  vessels-a 

'""^'^I^^JZ-tilaoinous  layer  or  1^^.^:^^^^^ 
292,  3,  i),':xtended  over  the  -torna\ sui^^^^^^^  be  1^^^^^^^^^ 
linlliH  linq  its  orieiu  by  mnumerabio  roots  liom  luu  vuiuo  i 
Duios,  nas  us  uiigm  cnnovficies  it  occupies.  Ihosc 

podophyllous  plexus  corresponding  to  tlic  supcintitb  i 
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roots,  massed  in  a  very  dense  network,  converge  towards  the  superior 
portions  by  diuiiuisliing  in  number  and  augmenting  in  volume,  and  terminate 
in  forming  themselves,  by  the  aid  of  successive  anastomoses,  into  ten. 
or  twelve  principal  branches  which  again  unite  into  two  considerable 
vessels  (Fig.  292,  6),  situated  at  the  superior  limit  of  the  plexus.  These 
vessels,  finally,  by  their  last  fusion  at  the  inferior  extremity  of  the  first 
phalanx,  constitute  the  digital  vein,  the  satellite  of  the  artery  of  the  same 
name  (Fig.  292,  5). 

"  Considered  from  below  upwards,  in  a  foot  previously  prepared  by 
injection,  the  digital  vein,  divided  into  two  branches,  subdivides  itself 
into  secondary  branches  and  ramuscules  which  diverge  and  spread  over  the 
convex  surface  of  the  cartilage  and  coronary  cushion,  resembling  somewhat 
the -disposition  of  trees  trained  on  esj)aliers,  whose  spreading  branches  are 
fixed  to  the  walls  on  which  they  ramify. 

"  The  two  perij^heral  branches  of  the  superficial  cartilaginous  plexus 
establish  communications  with  the  opposite  cartilaginous  plexus,  in  con- 
tracting direct  anastomoses  with  the  branches  of  the  plexus  which  ai-o 
symmetrical  to  them. 

"  The  anterior  anastomosing  canals  are  double  and  superposed. 

"  The  most  inferior  and  sujoerficial  is  constituted  by  the  large  vein  (Fig. 
292,  3')  thrown  slantingly  across  from  one  plexus  to  the  other  in  the  median 
plane,  and  on  the  external  surface  of  the  extensor  tendon ;  this  receives  a 
considerable  multitude  of  venous  ramuscles,  which  emerge  from  the  anterior 
part  of  the  podophyllous  plexus. 

"  This  first  communicating  vein  joins  the  anterior  branches  of  the  carti- 
laginous plexus. 

"  The  second  communicating  vein,  situated  three-quarters  of  an  inch  above 
the  fii'st,  and  beneath  the  tendon,  is  thrown  transversely  from  one  anterior 
branch  of  the  plexus  to  the  other.  They  open  into  each  other  on  each  side, 
at  the  same  point  where  the  first  communicating  vein  enters. 

"  Sinuous  in  the  whole  of  its  track,  sometimes  double,  and  sometimes 
formed  of  several  confluent  veins,  as  in  Fig.  292,  this  anastomosing  canal 
serves  as  an  outlet  for  several  deep  veins. 

"  The  anastomosis  between  the  posterior  peripheral  branches  of  the 
cartilaginous  plexus  is  formed  by  an  irregularly  curved  and  long  vein  of 
large  calibre,  sinuous  or  broken  in  its  course,  but  always  considerably 
longer  than  the  distance  from  the  two  cartilaginous  plates  between  which  it 
IS  extended. 

"  This  posterior  communicating  vein  acts  as  a  confluent  to  the  canals 
emerging  from  the  cartilaginous  bulbs,  and  to  the  posterior  part  of  the  solar 
plexus,  which  throws  into  it  five  or  six  well-developed  afferent  veins. 

"-Deep  cartilaginous  layer  or  plexus.— TIiq  deep  layer  of  the  carti- 
lagmous  plexus  is  formed  : 

"  1.  By  somewhat  large  ascending  branches  from  the  posterior  part  of  the 
podophyllous  and  solar  plexuses. 

II  2.  By  the  deep  internal  venous  apparatus  of  the  third  phalanx. 

"3.  By  the  deep  veins  arising  from  the  coronary  bone  and  the  IWa- 
ments  and  tendons  surrounding  it.  ^ 

"  The  ascending  branches  of  the  podophyllous  tissue  are  introduced  by 
the  numerous  foramina  which  traverse  the  base  of  tho  cartilaginous  platie 
and  the  inferior  fibrous  covering  of  tho  plantar  cushion;  they  follow  the  canals 
which  contmuc  those  foramina  in  the  substance  of  the  cartilage,  and  rcacli 
its  internal  face,  along  with  tho  branches  proceeding  from  the  iiitra-osseous 
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venous  system  and  those  coming  from  the  tendons  and  ligaments,  forming  a 
fasciculus  of  hvc  or  six  thick  converging  veins  which  unite  in  two  largo 
ascending  branches.  These  anastomose  with  each  other  before  their  de- 
finitive junction  with  the  two  peripheral  brandies  resulting  from  the  super- 
ficial cartilaginous  plexus,  with  which  they  concur  in  constituting  the 
digital  vein." 


h.  Internal,  or  Intra-osscous  Venous  Apparatus. 

"  Girard,  the  younger,  and  Eigot  have  denied  that  the  plantar  artery  had, 
iu  the  interior  of  the  phalanx,  a  satellite  venous  system.  These  two  able 
anatomists  committed  an  error.  ^         . r     i,  i 

"  The  disposition  of  the  venous  apparatus  in  the  interior  ot  the  plialanx 
is  absolutely  identical  with  that  of  the  arterial. 

"  The  satellite  radicular  venules  of  the  terminal  arteries  converge,  by 
formintT  successive  anastomoses,  towards  the  semilunar  sinus,  into  which 
they  enter  by  the  anterior  interosseous  canals,  ascending  and  descending,  and 
by  which  the  emergent  arteries  from  the  semilunar  anastomosis  pass  out- 
wards There  they  join  into  a  semicircular  canal,  the  satellite  of  that 
anastomosis,  which  is  continued  backwards  by  two  efferent  vems  that  follow 
the  posterior  canals  of  the  semilunar  sinus,  emerge  by  the  plantar  foramina, 
pass  into  the  fissui-e  of  the  same  name,  ascend  within  the  basilar  process, 
lie  at  the  internal  face  of  the  cartilaginous  plate,  m  one  of  the  mfractuosities 
with  wHch  it  is  sculptui-ed,  and  concur  in  the  formation  of  the  deep  layer 

of  the  cartilaginous  plexus.  xi  „ 

"Beside  these  veins  converging  towards  the  cartilaginous  plexus,  there  is 
a  small  niunber  of  divergent  ones  which  follow  the  track  of  the  arteries  and 
pass  into  the  podophyUous  plexus  through  the  anterior  porosities  of  the 

P^^i^The  dissection  of  specimens  injected  by  the  veins  puts  this  aiTangement 
of  the  venous  apparatus  in  the  interior  of  the  os  pedis  beyond  a  doubt. 

"  But  is  this  internal  venous  system  Umited  to  the  group  of  vessels  which 
are  satellites  of  the  arteries,  or  is  it  not  rather  extended  oyer  a  vaster 
Xfaee,  aid  may  not  all  the  'areola  of  the  spongy  tissue  of  the  bone  be 

^^"^ This'  oFXetrg'ifwould  seem  to  be  supported  by  the  result  of 
certain  inieetions,  in  which  the  material  introduced  by  the  "eyboui-mg 
ve  ns  has  filled  all  the  internal  spongioid  of  the  bony  tissue;  though  tin 
l  as  probably  due  to  an  accident  in  the  operation,  and  it  is  presiimable  that 
he  dSect  pa'ssageof  the  venous  injection  into  the  a-lje  o  th  « 
tissue  arose  from  a  rupture  m  the  vascular  walls.  If  the  tissue  ot  tne 
Phalanx  fo  med  a  kind  of  diverticulum  for  the  venous  system,  as  the  opinion 
fu'fg^ven  would  admit,  operations  performed  on  this  par  ^^^^^ 
the  texture  of  the  bone  is  deeply  involved,  ought  to  be  followed  bj  im 
moiimgo  from  the  open  orifices  of  these  aerol»-a  cn-cumstance  ^^hlch 

•^"'"fVotVofappear,  therefore,  that  there  is  in  the  structiu-e  of  the  thii^ 
it  docs  li^'^^rP^  ,    eeneral  plan  on  which  bones  are  constructed, 

numerous  as  they  are,  whieh  accompany  the-artorial  d>visious. 
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Article  III.— Posteeiob  Vena  Cava.    (Figs.  258,  v;  259,/;  293.) 

This  vein,  whose  volume  is  not  equalled  by  that  of  any  other  vessel  in 
the  body,  couiniences  at  the  entrance  to  the  pelvis  by  two  large  roots,  the 
felv i-crural  trun Its. 

Prom  this  point  it  is  directed  forward,  beneath  the  bodies  of  the  lumbar 
vertebrte,  soon  reaches  the  superior  border  of  the  liver,  where  it  leaves  the 
lumbar  region  to  lodge  itself  in  the  fissure  excavated  on  the  anterior  face 
of  that  gland  ;  passing  through  this,  it  traverses  the  aponeurotic  centre  of 
the  diaphragm,  and  opens  into  the  postero-external  part  of  the  right  auricle 
of  the  heart. 

In  this  com'se,  the  posterior  vena  cava  is  natui'ally  divided  into  three 
portions — a  suhlumbar,  hepatic,  and  thoracic. 

The  suhlumbar  portion,  placed  to  the  right  of  the  abdominal  aorta  and  to 
the  left  of  the  right  kidney  and  suprarenal  capsule,  is  maintained  against 
the  common  inferior  vertebral  ligament  and  the  left  small  j)soas  muscle  by 
the  peritoneum  and  the  jmncreas.  It  responds,  besides,  to  the  right  renal 
artery,  which  crosses  its  face  perpendicularly,  as  well  as  the  corresponding 
great  splanchnic  nerve  and  the  nervous  divisions  of  the  right  renal  and 
lumbo-aortic  plexuses. 

In  its  hepatic  portion,  the  posterior  vena  cava  is  only  related  to  the  liver 
and  diaphragm,  which  form  a  complete  canal  aroimd  it. 

The  thoracic  portion  is  lodged  between  the  right  lung  and  its  internal 
accessory  lobule,  and  enveloped  by  a  particular  serous  fold— a  dependency 
from  the  right  pleura,  and  which  has  been  already  described  (page  465). 

Collateral  afferents. — Those  vessels  which,  as  considerable  as  they  are 
numerous,  open  into  the  posterior  vena  cava,  are,  eniunerating  them  from 
before  to  behind : 

1.  The  diaphragmatic  veins. 

2.  The  vena  portce,  a  trunk  into  which  are  collected  the  majority  of  the 
visceral  abdominal  veins,  and  which,  instead  of  opening  directly  into  the 
vena  cava,  is  divided  in  the  liver  like  an  artery,  reconstituting  itself 
into  a  certain  number _  of  thick  branches — the  siiprahepatic  vessels,  which 
enter  the  vena  cava  on  its  way  through  the  anterior  fissui-e  of  the  liver. 

3.  Menal  veins. 

4.  Spermatic  veins. 

5.  Lumbar  veins. 

All  these  vessels  will  be  studied,  in  the  order  above  indicated,  before  the 
roots  or  pelvi-crural  trunks  of  the  vena  cava. 


DIAPHEAGMATIO  VEINS. 

These  are  two,  sometimes  three,  enormous  vessels  lodged  in  the  textm-e  of 
the  aponeurotic  centre,  commencing  by  several  branches  in  the  fleshy  portion 
of  the  muscle,  and  entering  the  vena  cava  at  the  moment  when  it  traverses 
the  diaphragm. 

VENA  PORT^.  (Figs.  293  ;  294.) 
The  manner  in  which  this  vessel  comports  itself  gives  it  an  altogether 
peculiar  physiognomy,  and  has  caused  it  to  be  considered  as  a  separate 
vascular  system.  After  what  has  been  already  said  concerning  the  structure 
of  tho  hycr,  it  cannot  be  ignored  that  the  vena  portie  is  distributed  in 
that  gland  exactly  like  an  artery. 
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It  begins  in  the  suLhnnbar  region,  at  the  great  nicscntciic  artery,  by  the 
union  of  three  largo  roots ;  it  is  then  directed  forwards  and  a  little  to  the 
right,  traversing  the  pancreatic  ring,  below  the  vena  cava,  and  is  afterwards 
lodged  in  the  great  posterior  fissure  of  the  liver,  where  it  ramifies  by  forming 
the  mibhepaiic  veins,  whose  capillary  divisions  themselves  give  rise  to  the 
suprahepatic  vessels. 

Supraliepatic  and  suhhepatic  veins  (Fig.  219,  VP,  Yh). — These  vessels 
having  been  already  studied  in  the  description  of  the  liver,  we  need  not 
again  occupy  om'selves  with  them,  but  refer  only  to  a  peculiarity  inconii:)letely 
noticed  in  that  description,  with  reference  to  the  suprahepatic  veins. 

We  know  that  these  vessels  are  divided  into  two  categories,  according  to 
the  arrangement  of  their  openings.  The  majority  enter  the  vena  cava  in. 
forming  a  single  confluent  placed  at  the  anterior  extremity  of  the  fissure  in 
the  liver,  at  the  diaphragmatic  veins  ;  the  others  open  separately  over  the 
whole  extent  of  the  hepatic  portion  of  the  venous  trunk.  In  carefully 
examining  the  confluent  towards  which  all  the  veins  of  the  first  group 
converge,  we  recognise  the  emhoucliures  of  three  principal  veins,  one  coming 
from  each  of  the  hepatic  lobes,  and  furnished  with  tJiree  very  thick,  incom- 
plete valves.  With  regard  to  the  vessels  of  the  second  group,  M.  Claude 
Bernard  ^  considers  them  to  come,  for  the  most  part,  directly  from  the  sub- 
hepatic veins,  and  not  from  the  capillary  network  formed  by  the  arborisation 
of  these  veins  in  the  lobules  of  the  liver.  It  is  true  that  injections  readily 
penetrate  from  the  vena  portse  into  the  vena  cava,  but  they  do  this  quite  as 
much  by  passing  along  the  large  suprahepatic  vessels  as  the  canals  of  which 
we  now  speak ;  and,  besides,  if  the  material  forced  into  the  vena  j)ortEB  is 
mixed  with  some  imperfectly-powdered  colouring  matter,  the  injection  will 
arrive  colourless,  or  but  slightly  tinged,  in  the  suprahepatic  vessels  and  tlie 
vena  cava.    These  facts,  we  see,  do  not  militate  in  favour  of  M.  Bernard's 

'  '  Lefons  de  Phijsiologie  Experimentale.'    Paris,  1856. 


1,  Anterior  vena  cava;  2,  2,  Posterior  vena  cava;  3,  Eight  pelvi-crural  trunk, 
divided  at  the  ilio-sacral  articulation ;  4,  Left  pelvi-crural  trunk  ;  5,  Femoral 
vein ;  6,  Obturator  vein  ;  7,  Subsaeral  vein  ;  8,  Left  testicular  vein  ;  9,  Poste- 
rior abdominal  vein;  10,  Renal  vein;  11,  11,  Ascending  branches  of  the  asternal 
vein;  12,  Vena  azjgos,  with  its  intercostal  branches,  and  in  front  the  subdorsal 
venoits  branch,  13;  14,  (Esophageal  vein;  15,  Dorsal,  or  dorso-muscular  vein; 
16,  Cervical,  or  cervico-muscular  vein;  17,  Vertebi'al  vein;  18,  Right  axillary 
vein,  cut  at  the  anterior  border  of  the  first  rib;  19,  Substernal, ''or  internal 
mammary  vein  ;  20,  Left  axillary  artery  ;  21,  Termination  of  the  left  cephalic 
vem;  22,  Left  jugular;  23,  Eight  jugular;  24,  External  maxillary,  or  glosso- 
facial  vem;  2o,  Coronary  vein;  26,  Angular  vein  of  the  eye;  27,  Subzvgomatic 
vem ;  28,  Posterior  auricular  vein  ;  29,  Maxillo-muscular  vein ;  30,  'hUernal 
metacarpal  vein;  31,  Median  subcutaneous  vein  ;  32,  Radial  subcutaneous  vein ; 
33,  Posterior  radial  vein;  34,  Basilic  vein;  35,  Plat,  or  cephalic  vein;  36, 
Coronary  venous  plexus;  37,  Digital  vein;  38.  Internal  metatarsal  vein-  39 
Anterior  root  of  the  internal  saphena  vein ;  40,  Posterior  root  of  ditto  •  4l' 
Internal  saphena;  42,  Great  coronary  vein  ;  43,  Small  mcsavaic  vein  ;  44,' Dif- 
ferent branches  of  the  great  mesaraic  vein;  45,  Trunk  of  the  vcn:i  porta;  in  its 
siiblumbar  portion,  lodged  in  the  pancreas;  46,  The  same  in  the  i:o;terior  fi.ssuro 
of  the  liver;  below  it  is  seen  entering  the  substance  of  the  gland.— m  Sub- 
scapular hyoidous  muscle  cut  obliquely  iu  the  direction  of  the  trachea  •  l'  Cervicnl 
pauniculus  turned  down  to  expose  the  jugular  channel;  o,  Right  auricle  of  the 
heart;  a  Posterior  aorta;  G,  Section  of  the  right  lung;  ir,  Left  lobe  of  the  liver 
behind  the  section  of  the  dia])hragm  ;  ll,  Right  kidnov  carried  up  and  forward- 
L  (Esophagus;  V,  Bladder;  s,  Rectum;  t,  Thoracic  duct ;  t'.  Termination  of 
that  duct  in  tnc  ccniluont  of  the  jugulars. 
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Fig.  294. 


opinion  ;  and  thero  is  every  reason  to  believe  that  tlie  system  of  the  vena  porta; 
anil  that  of  tlio  vena  cava  do  not  communicate,  in  the  adult,  otherwise  than 

by  the  ca[)illary  network  which  is 
intermediate  to  the  subhepatic  and 
suprahepatic  vessels.-  If  any  otlicr 
means  of  communication  exist,  they 
must  be  extremely  small. 

Constituent  vessels  of  the  vena  portoi. 
— The  three  roots  of  this  vein  are  tlie 
great  and  small  mesenteries  and  the 
splenic  vein. 

The  collateral  affluents  it  re- 
ceives on  its  course  are  principally 
two  :  the  right  gastro-epiploic  veins  and 
anterior  gastric. 

We  will  make  a  rapid  survey  of 
all  these  vessels. 

1.  Boots  of  the  Vena  Porice. 
A.  Great  MeseiNTErio  or  An- 
terior Mesaraio  Vein  (Fig.  293, 
44  ;  294,  2,  7).— This  is  an  enormous 
venous  canal  into  which  flows  the 
blood  that  has  passed  through  the 
walls  of  the  small  intestine,  csecum, 
large  colon,  and  the  origin  of  the  small 
colon,  and  whose  divisions  correspond 
exactly  to  the  different  branches  fur- 
nished by  the  great  mesenteric 
artery. 

When  traced  from  its  opemng  to 
its  origin,  in  an  inverse  direction  to 
the  course  of  the  blood,  it  is  observed 
to  lie  between  the  two  colic  arteries, 
and  proceed  beyond  the  fold  formed 
by  the  suprasternal  and  diaphragmatic 
curvatures,  beyond  which  it  divides 
into  two  satellite  branches  for  the 
colic  arteries,  which  anastomose  in 
arcade  towards  the  pelvic  curvature, 
like  the  arteries  they  accompany. 

It  is  therefore  by  the  union  of  two 
colic  veins  (Fig.  294,  8,  9)  that  the 
great  mesaraic  vein  is  constituted,  and 
in  whose  formation  numerous  collateral 
affluents  concur- ;  among  these  may  be 
noticed  the  two  coical  veins  (Fig.  294, 
5,  6),  the  ilio-coecal  vein  (Fig.  294,  4) 
coming  from  the  origin  of  the  floating 
colon,  and  the  veiiis  of  the  small  intes- 
tine :  vessels  arranged  so  exactly  like 
the  corresponding  arteries  that  we  may 
of  them. 


THE  VENA  PORTiE  AND  ITS  ROOTS  ;  P.VRTLY 
TUEORETICAL. 

1  Trunk  of  the  vena  portEe ;  2,  Its  origin ; 
'  3  Veins  of  the  small  intestine ;  4,  Ilio- 
cKcal  vein  ;  5,  External  caical  vein  ;  6,  In- 
ternal cacal  vein;  7,  Great  mesaraic  vem; 
8  9  Colic  veins  forming  the  roots  ot  that 
vessel  •  10,  Collateral  vein  sometimes  con- 
tinuing the  left  colic,  and  joining  the  great 
mesaraic  vein  near  its  origm ;  11,  Com- 
mon confluent  of  the  small  mesaraic  and 
splenic  veins  ;  12,  Small  mesaraic  vein  and 
its  collateral  branches  ;  13,  Splenic  vein  ; 
14   Left  gastro-epiploic  vem ;  Id,  Kig'" 
ditto;    16,   Posterior    gastric  vem-— «, 
Stomach;  6,  Duodenum;  c,  Small  intes- 
tine; d,  Caecum;  e,  Large  colon;  /,  Heat- 
ing colon;  g,  Rectum;       Portion  of  the 
great  omentum  ;  i.  Spleen  ;     Mesentery  , 
Colic  mesentery. 

dispense  with  any  further  description 
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B.  Small  Mesenteric  or  Posterior  Mksaraio  Vein  (Figs.  293,  43 ; 
294,  12). — This  vessel  commences  above  the  rectum,  near  tlie  anus,  by- 
large  hcemorrhoidal  branches  which  communicate  with  the  hompnymous 
ramuscles  of  the  internal  pudic.  It  is  directed  forwards,  between  tlie  two 
layers  of  the  second  mesentery,  along  the  small  mesenteric  artery,  which  it 
passes,  and  extends  to  the  great  mesenteric  artery,  on  the  left  side  of  which 
it  unites  with  the  splenic  vein,  before  opening  into  the  anterior  mesaraic  to 
form  the  vena  portse.  In  its  course  it  receives  all  the  satellite  venous 
branches  of  the  divisions  of  the  artery  of  the  same  name,  and  whose 
arrangement  is  similar  to  that  of  the  arterial  ramifications. 

C.  Splenic  Vein  (Fig.  294,  13). — This  is  an  enormous  canal  which 
follows  the  splenic  artery,  and  comports  itself  exactly  like  it.  It  begins  by 
the  left  gastro-epiploic  vein  (Fig.  294,  14)  anastomosing  in  arcade  with  the 
right  gastro-epiploic,  receiving  on  its  track  gastric,  splenic,  and  epiploic 
brandies,  and  joining  the  small  mesaraic  after  passing  above  the  left  ex- 
tremity of  the  pancreas,  and  obtaining  the  posterior  gastric  vein  (Fig.  294,  16). 

2.  Collateral  Affluents  of  tlie  Vena  Portce. 

A.  Eight  Gastro-epiploic  Vein  (Fig.  294,  15). — We  already  know  that 
the  hepatic  artery,  before  entering  the  liver,  gives  off  pancreatic  branches,  a 
pyloric  branch,  and  a  gastro-epiploic  division,  which  in  turn  detaches  a  small 
duodenal  artery ;  the  vessel  described  as  the  right  gastro-epiploic  vein  cor- 
responds, in  every  respect,  to  all  these  collateral  ramifications  of  the  hepatic 
artery. 

This  vein,  then,  has  its  origin  from  around  the  great  curvature  of  the 
stomach,  but  at  an  undetermined  point,  as  it  forms  an  anastomotic  arch  with 
the  left  gastro-epiploic  vein.  Posteriorly,  it  crosses  the  dilatation  at  the 
origin  of  the  duodenum,  receives  the  pyloric,  duodenal,  and  pancreatic  vtins, 
and  opens  into  the  vena  portae  after  traversing  the  pancreas. 

B.  Anterior  Gastric  Vein.  —  Satellite  of  the  homonymous  artery, 
this  vein  joins  the  vena  portae  separately,  after  the  entrance  of  that  vessel 
into  the  great  posterior  fissure  of  the  liver,  and  when  very  near  the  terminal 
extremity  of  that  fissure. 

RENAL  VEINS, 

Two  in  number,  like  the  arteries  they  accompany,  these  veins  are  dis- 
tinguished by  their  enormous  volume  and  the  tenuity  of  their  walls.  The 
left,  having  to  cross  the  abdominal  aorta  before  entering  the  vena  cava,  is 
longer  than  the  right.  They  receive  the  majority  of  the  veins  from  the 
suj)rarenal  capsules  (293,  10). 


SPERMATIC  veins. 

These  vessels  correspond  to  the  great  spermatic  arteries  of  the  male,  and 
the  utero-ovarian  arteries  of  the  female. 

Testicular  vein.— The  radicles  which  constitute  this  vein  present,  at  their 
emergence  from  the  superior  border  of  the  testicle,  a  flexiform  and  very 
complicated  arrangement,  enlacing,  turning,  and  inflecting  themselves  in  a 
thousand  ways  around  the  convolutions  of  the  great  spermatic  artery  and 
ascending  in  this  manner  towards  the  neck  of  the  vaginal  sheath  (abdominal 
nng),  which  they  pass  through  usually  after  joining  to  form  two  trunks 
These  rise  towards  the  sublumbar  region,  beneath  the  peritoneum,  in  a  fold 
of  which  they  are  at  first  included ;  they  communicate  witli  one  another  in 
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tlioir  covirse  by  auastomosing  branclics,  and  arc  generally  confoundctl  into  a 
single  spermatic  vein,  which  opens  into  the  vena  cava  near  the  renal  vein 
(Fig.  293,  8). 

Utero-ovarian  vein. — This  vein,  which  is  very  voluminoxis,  enters  the 
vena  cava  at  the  same  point  as  the  corresponding  vessel  in  the  male,  and 
proceeds,  as  its  name  indicates,  from  the  ovaries  and  uterus  by  flexuous  and 
reticular  branches,  whoso  fusion  into  a  single  trunk  only  takes  place  near 
the  vena  cava. 

LUMBAR  VEINS. 

Satellites  of  the  arteries  of  the  same  name,  these  vessels  enter  the  vena 
cava  separately.    The  most  anterior  often  open  into  the  vena  azygos. 


PELVI-OETTEAL  TRUNKS  OB  COMMON  ILIAC  VEINS. 

These  appellations  are  given  to  two  enormous  vessels,  into  which  are  col- 
lected all  the  veins  of  the  abdominal  limb  and  the  posterior  part_  of  the 
trunk— very  short  vessels,  which,  by  their  junction,  form  the  posterior  vena 
cava  (Fig.  293,  3,  4).  .  .  , 

The  common  iliac  vein  is  lodged  in  the  angle  of  separation  comprised 
between  the  external  and  internal  iliac  arteries,  and  is  a  continuation  of 
the  two  satellite  veins  of  these  arterial  canals.  The  right,  shorter  than  the 
other,  passes  above  the  external  iliac  arteiy  to  join  the  vena  cava  at  its 
origin.  The  left,  longer,  insinuates  itself  between  the  body  of  the  second 
last  lumbar  vertebra  and  the  terminal  extremity  of  the  posterior  aorta,  to 

open  into  the  other.  .        ^  j-. 

If  we  trace,  as  was  done  with  the  veins  of  the  anterior  extremity,  from 
the  un<Tueal  region  to  the  pelvis,  all  the  branches  which  concui-  in  the 
formation  of  these  two  trunks,  we  will  find,  as  the  common  pomt  of  de- 
parture for  each,  a  rich  suhungueal  plexus,  from  which  sprmg  two  d^giiai 
veins  To  these  succeed  three  metatarsal  veins,  the  common  origin  of  all  the 
vessels  of  the  leg.  These  latter  are  distinguished  as  superficial  and  deep 
and  are  four  in  nmnber— two  saphena  veins  in  the  first  group,  and  Uco  tibial 
veins  in  the  second -continued  by  the  popliteal  vein.  This  vessel  is  itself 
continued  by  the  femoral  and  external  iliac  veins,  which  finally  term  the 
pelvi- crural  trunk  by  opening  into  the  internal  iliac  vein.  _     ,  .  , 

All  these  vessels  will  be  studied  in  an  inverse  order  to  that  m  which  they 
have  been  enumerated,  and  as  follows : 

1.  Internal  iliac  vein. 

2.  External  iliac  vein, 

3.  Femoral  vein. 

4.  Popliteal  vein. 

5.  Beep  veins  of  the  leg. 

6.  Superficial  veins  of  the  leg. 

7.  Metatarsal  veins. 

8.  Veins  of  the  digital  region. 

1.  Internal  Iliac  Vein. 
This  vessel  is  formed  by  the  satellite  veins  of  the  branches  f"rnishe.l 
by  the  homonymous  artery:  these  are  tlie  ,7mco-/e,«orflZ      «ra^o,;,  iliaco- 
Zscul;  glutlal,  lateral  sLal,  ^d  interucd  distribution  does 

not  difler  from  that  of  the  corresponding  arterial  divisions. 
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The  trunk  resulting  from  the  union  of  these  different  branches  is  usually- 
very  short ;  it  may  even  bo  altogether  absent,  and  we  tlien  see  its  con- 
stituent veins  open  into  the  common  iliac  vein  by  forming  two  or  three 
separate  groups  situated  very  close  to  each  other. 

2.  External  Iliac  Vein. 

This  vein  constitutes  the  principal  root  of  the  pelvi-crural  trunk,  which 
is  but  a  continuation  of  it,  the  internal  iliac  being  only,  properly  speaking, 
a  collateral  affluent  of  the  single  canal  represented  by  the  external  and 
common  iliac  veins. 

Situated  behind  the  crural  arterial  trunk,  this  external  iliac  vein  com- 
mences at  the  anterior  border  of  the  pubis,  where  it  is  directly  continued, 
without  any  line  of  demarcation,  by  the  femoral  vein. 

The  only  important  vessel  it  receives  on  its  course  is  the  iliac  circumflex 
vein,  which,  however,  opens  more  frec[uently  into  the  common  than  the 
external  iliac. 

3.  Femoral  Vein. 

Continuous  by  its  superior  extremity  with  the  external  iliac  vein,  and 
inferiorly  with  the  popliteal,  this  femoral  vein  is  remarkable  for  its  large 
volume,  and  closely  follows  the  artery  of  the  same  name  throughout  its 
extent  (Fig.  293,  5). 

The  collateral  affluents  it  receives  in  its  course  are  distinguished  by 
their  number  and  considerable  volume.    They  are : — 

1.  The  satellite  veins  of  tlie  muscular  arteries. 

2.  The  internal  sapliena  vein,  which  will  be  again  referred  to  in  describing 
the  superficial  veins  of  the  leg. 

3.  The  prepuUc  wem,  formed  by  the  posterior  abdominal  and  the  branches 
of  the  internal  pudic.  The  latter  are  very  numerous  and  large,  and  anas- 
tomose with  each  other,  forming  between  the  thighs,  in  the  texture  of  the 
scrotum  and  sheath,  and  above  the  penis,  a  very  rich  network  which  com- 
municates behind  with  the  cavernous  veins.  This  network  only  sends  a 
small  trunk  into  the  inguinal  ring,  along  the  external  pudic  artery ;  in  it's 
middle  part  it  opens  into  an  enormous  branch  which  traverses  the'ring  in 
the  sartorius  muscle,  and  is  lodged  in  the  inferior  groove  of  the  pubis  to 
join  the  femoral  vein. 

_  One  of  these  external  pudic  veins  represents  the  subcutaneous  abdominal 
vein,  and  communicates  with  the  subcutaneous  thoracic  vessel. 

All  these  branches  in  the  female  show  an  analogous  disposition. 

4.  Popliteal  Vein. 

Satellite  of  the  popliteal  artery,  this  vein  is  formed  by  the  union  of  the 
anterior  and  posterior  tibial  veins. 

Among  the  branches  it  receives  on  its  course,  the  femora-popliteal  vein 
may  be  particularly  noted;  this  accompanies  the  artery  of  the  same  name 
and  joins  the  external  saphena  before  opening  into  the  popliteal  vein.  ' 

5.  Beep  Veins  of  the  Leg. 
These  are  two  in  number :  the  anterior  and  posterior  tibial 
A.  Anterior  Tibial  Vein  (Fig.  278,  5).-Placed  beside  tlie  homo- 
nymous artery,  often  double,  always  very  ample,  this  vein  originates  on  tlie 
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anterior  face  of  tlic  tarsal  articulations  by  means  of  several  anastomosing 
roots,  the  principal  of  which  is  formed  by  the  deep  metatarsal  vein,  tliat 
passes  through  tlio  ciiboido-cuneo-scaphoid  canal  from  behind  to  betore. 
After  crossing  the  fibular  arch  with  the  artery,  it  joins  the  posterior  tibial 
to  constitute  the  popliteal  vein. 

B  PosTEiiiOR  Tibial  Vein.— This  commences  near  the  hollow  ot  the 
hock  within  the  calcis,  by  radicular  branches  which  principally  come  from 
the  two  saphena  veins.  It  then  ascends  along  its  satellite  artery,  to  open 
into  the  anterior  vein  beneath  the  popliteal  muscle. 

6.  Superficial  Veins  of  the  Leg. 

These  are  the  internal  and  external  sapliena.  , 
A.  Internal  Saphena  Vein.— This  vessel  shows  two  roots— an  anterior 

and  posterior  (Fig.  293,  39,  40).  ,     .  .  .  .^ 

The  first  proceeds  from  the  internal  metatarsal  vein,  the  second  from  the 
external.  Both  ascend,  in  converging  towards  each  other,  on  the  internal 
face  of  the  tibia,  uniting  into  a  single  branch  before  reaching  the  thigh. 

This  single  branch,  always  very  voluminous,  glides  upwards  on  the 
sartorius  muscle,  and  terminates  in  a  variable  ^'^^^^^f      jrom  : 

sometimes  it  is  insinuated  into  the  interstice  of  the  two  adductors  of  the 
LT  toToin  the  femoral  vein,  and  at  other  times  it  ascends  to  the  ring  of  the 
short  adductor,  and  opens  into  the  external  pudic  veins. 

B  External  Saphena  Vein.-B  rises,  by  a  short  branch,  outside  the 
OS  calcis  communicates,  even  at  its  origin,  with  the  posterior  root  of  the 
bitSnn^l  saphena  by  mekns  of  a  large  reticular  anastomosis  thrown  tmns- 
vSy  ir&^  the  apex.of  the  calcis  ;  and  with  the  posterior  tibial,  by  a 
laiS  Lancli  which  passes  between  the  tibia  and  the  perforans  muscle  _  It 
Sws  ^he  external  saphena  nerve  outside  the  gastrocnemn  tendons,  behind 
Ihe  IxterLrSst-  and  enters  the  popliteal  vem,  after 

joining  tie  femoro-popliteal  vessel. 

7.  SCetatarsal  Veins. 
These  veins  are  three  in  nmnber,  and  are  distingrnshca  as  internal 
o.Ji3  andTej,;  ftey  proceed  from  .he  sesamoid  arch,  wheh  ,s  formed 

t  9).-T,,is  vessel  the  mosj 

-"^sSri^'^tr  ^^^^^^^ 

|-f°^the^K— 

rsTtlS;:;aTte  S °tK^  .he:,  it  constitutes  the  anterior  root  of 

the  internal  saphena  vein.  8).— It  occupies,  outside 

Stirrl:",^*c  *r  a\  fen,oro-popliteal  nerve,  in  con- 
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the  suspensory  ligament,  at  the  inner  side  of  the  principal  interosseous 
plantar  artery.  Near  the  tarsus,  it  receives  a  very  large  branch  from  the 
external  vein,  and  then  traverses  the  cuboido-cuneo-scaphoid  canal,  to  form 
the  largest  root  of  the  anterior  tibial  vein. 


8.  Veins  of  the  Digital  Begion. 
As  these  resemble,  in  every  respect,  those  belonging  to  the  anterior 
limb,  the  same  description  will  suffice  for  both  (see  page  613). 

DIFFERENTIAL  OHAEACTEKS  IN  THE  VEINS  OF  OTHER  THAN  SOLIPED  ANIMALS. 

It  does  not  come  within  our  plan  to  give  a  complete  history  of  the  venous  svstera  of 

K'tTn  V     '  ^'^•^'^"^V^       'T^^  °^        ^  ^t'^'iy-    To  remain  faithful  to  the 

S&n  STi.'T  indicntion  of  the  special  characters  of  thn 

l^ZV^    •  f  ?f  "^•^'^lly  practised,  and  those  whicli  may  be  interesting  in  a 

sm-gical  pomt  ot  view,  as  the  digital  veins  of  Ruminants  ° 

th/V/  ^'''^'''''f  OF  THE  Eye.— This  vessel  is  remarkable  for  its  large  volume  in 

i]ie  bheep;  and  as  it  is  well  defined  beneath  the  skin,  in  consequence  of  the  fineness  of 
that  membrane,  i  is  more  frequently  selected  for  phlel^oiomy  than  in  other  anSs 
B.  Jugular  VEiN.-Very  large  in  all  animals,  and  particularly  in  the  oTlhis'  vein 

,-r,  HfnH^  l}ped  animals  there  is  found  an  accessoiy  jugular,  which  sometimes  exists 

metatarsal  veins.  ''^  ^^'^  ^^^^  principal  roots  furnished  by  the 

P.  Veins  of  the  Posterior  Foot  in  thf  Ox     Aq  ,-n       w  ^.i 

two  roots  from  the  anterior  nait  of  t^nV,^  f    '  i  '      '^"'^'T  °^  arising  by 

joinmg  the  ant^-io^ruTeS ^  the  two'  dig,t,°an^ 

by  fi-  ...W.^r.e.p  and  one 

o^^^'<^Zl'%Stl^^^^^^^  accompany  the  collateral  artery 

the  anterior  digital  vein,  commuScatV-  bv  th«  ,-^r  • i»t"'digital  space  from 
sesamoid  arch,  sending  off  oTthe  °r  wav  t^L™^^  foramen  with  the 

1  The  openings  througli  which  tlieso  vessels  nass  in        „k  i„  •  , 
commonly  named  the  milk  fountains  or  doors        ^  abilorainal  parietes, 


are 
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vcceives  near  its  origin  the  niediau  digital  vein,  rises  in  front  of  and  »  little  to  the 
outside  of,  tlie  tarsus,  conununicating  at  tins  i-ouit  witl.  the  '^"te'"'"' 
divides  above  tlie  tibio-tarsal  articulation  into  two  branches:  \f  «^emi  i°r.^^^^ 
anterior  root  of  the  external  saphena ;  tlie  otlier  anterior,  joining  the  anterior  tibial  vein 

*The  Uv™SJsS/or  veins  eprini?  from  the  sesamoid  ar<-h.   Situated  at  first  between  the 
snsnetoriiCnrt  of  Ti  eVetlock  and  the  posterior  face  of  the  metatarsus  and  com- 
miSTn-  C  K  several  anastomoses,  these  two  veins  are  continued  along  the  tarsus, 
}h!  n,^P  within  the  other  without.  The  internal  follows  the  correspendmg  plantar  artery, 
the  one  ^^^tl^^^"' "  ^  "V^^^  by  the  posterior  tibial  and  internal  saphena  veins. 

SeXSSend^wiSrth^^^^^^^^  united  to  a  branch  of  the  anterior  super- 

iUe  external  asoBuuB  external  saphena  vein.    Before  leaving  the  deep  situation 

ficial  ^^'^t^t'^^XVtVrsusoensorrii^^^^^^^^  of  the  fetlock,  these  two  vessels  concur,  but 
Xeo^^^^^^^^^^  to  i^rm  a  perforating  branch  which  traverses  the  cuboido-scaphoid 

'^^t  vCs  t°  ™rS^'S.l"or  X.  .H.  Ox._Four  aigital  veins  escape  from  the 

constitute  one  of  the  posterior  radial  veins.  between  the 

c.  Tl>e  i«'«rfi'''?^Y'TbXra  XST  l  game;    F^^^^^^     outside  the 
cannon  bone  and  the  internal  boidei  above  the  knee  into  two 

other  posterior,  forming  one  of  the  posterior        J'.m^^       ^,,3  ^^^^^^1  aigit  and  the 

d.  The  external  d  gitalvem  oc^^^^^^  S^^^^^  ^^p 
cannon  bone,  a  position  analogous  to        nteinai  vein.        g        interosseous  palmar 

,p«»,  b,  »«.Btomose.  re.emblmg  thorn  f^^^^gZtls  t^  compticM  aud  v.riablj- 
Com^BISOS  OF  THE  TK.NS  .»  M*»  ™  THOSE  OP  iM.UI^ 

The  »p«rior  ..»«  «.«;•  f  P't-^'S ?S,b™.„d  a  portta  of  the  chesl.   It  extends 

plexus  of  elongated  meshes  from  wh^^^^^^^^^^^^  ee/,7iaZ/c  and 

fhe  bend  of  the  elbow  t^^^Xs^Jacted  ftom  one  or  oth  of  these  branches.  At  the  arm. 
merlian  hasilic.    Blood  is  ^^stiacted  trom  T  ,e 

all  the  s^iPO'^cial  veins  constitute  bu  tw^^^  ^F^^^^^  ^^^^  suhchivian  below  the 

iu<nilar!  ,  -7  ,i,,r„  mater  are  proportionately  more  developed 

1:;^°  s::k;\rr/t,s  r:,: 'tre'S..,..!    .  co„s..„..,.  p^e„t . 

in  number    The  rtnte"»r  jK(7(f?ar,  the  smauesi,  u  ^^^^  subclavian  vein. 

Iponeorosis,  in  front  of  the  ^t;"-— fnTn  T  U^^^  and  tompo.al  vein;  in 

o?thX.e,  and  would  be  a  complete  rop.scntat.e 
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if  deprived  of  the  branches  from  the  cranial  sinuses.  The  interned  jugular  arises  at  tbe 
posterior  foramen  laceriiiii,  at  a  dilatation  of  the  lateral  sinus  mimed  the  hulbus  venie 
jugularis,  and  passes  to  the  subclavian  vein.  Lastly,  the  posterior  jugular  (or  vertebral 
vein)  situated  beneath  tlie  great  complexus,  and  in  relation  with  the  cervical  vertebra 
c:irnes  the  blood  from  the  spinal  sinuses  in  tliis  region,  and  which,  in  Solipeds,  is  received 
by  tlie  occipital  and  vertebral  veins. 

The  inferior  vena  cava  corresponds  to  the  posterior  vena  cava  of  animals,  and  receives 
the  blood  from  all  the  subdiaphragmatic  veins.  It  originates  from  the  union  of  the 
two  comvion  diac  veins,  at  the  third  lumbar  articulation,  and  terminates  in  the  right 
auricle.  In  its  course  it  receives  the  median  sacral,  lumbar,  renal,  supr.,renal,  inferior 
ph,remc,  &nd  right  spermatic,  veins.  The  latter  forms  on  the  surface  of  the  testicle,  and  at 
t  le  origin  ot  tlie  cord,  a  rich  network— the  spermatic  j)lexus ;  on  the  abdominal  portion  of 
tne  cord  it  constitutes  the  pampiniform  plexus. 

u^.i'^-.^V'^T^         ^"1^°  receives  the  vena  portai,  which  has  the  same  disposition  as  in 

Fnr Tffl      *    ■t^l''^  branches  :  the  great  and  small  mesaraic  and  splenic  veins. 

tT     •  pancreatic  and  duodenal  venules,  and  the  right  gastro-omental 

>eu^    It  passes  behind  the  pancreas,  and  not  through  that  gland,  as  in  the  Horse. 

tennin^tr'lw  f  ^  abdominal  limb  are  divided  into  deep  and  superficial.  The  first 
o I  S  te.  Yh.  '''^  the /emoraZ  vein,  which,  in  joining  tl,e  vessels  of  the  pehis, 
he  ,  o    ,n.  nf.CfT  f ^Werficial  veins  commence  by  a  network  on 

the  doi.um  of  the  foot,  which  gives  origin  to  the  two  sapheims :  external  and  internal. 


FOUETH  SECTION. 
The  Lymphatics. 


CHAPTER  I. 

GENERAL  CONSIDEKATIONS. 
Charged  with  the  absorption  anrl  transport  of  the  chyle  and  lymph  the 
ly^lKd^c  ov^ahsorhent  vessels  are  convergent  canals  with  thin  and  transparent 
va  Is,  which  originate  m  the  textm-e  of  organs  by  line  reticulated  vJi^Z 
and  ^vhlch,  alter  traversing  one  or  more  ganglia  (or  9Zan(?s)-gknd  foTm' 
bodies  placed  on  their  course-enter  the  venous  system  bHwo  trunks  th^ 
thoracic  duct  and  the  great  lymphatic  vein.  ^  '  ^ 
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In  carrying  this  parallel  still  farther,  we  will  find  othor  nnnl.„-  i 
existence  was  but  little  suspected  until  recently    the  1.  «    n  ^  '  "'^"''^ 
which  are  apparently  glandular,  and  BLi  rt7be  to^^^^  t^^^^^^ 
system-are  they  not  represented  in  the  vonousTyX.*\;':i//^;t:- 
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that  enormous  gland  placed  on  tlio  track  of  tlio  abdominal  veins— as  tbe 
glands  are  on  parts  of  tlie  lymiiliatics ?  •  i 

It  may  be  added  that,  if  we  pass  into  tbe  domain  of  pbysiology,  it  is  also 
easy  to  observe  characters  which  are  common  to  the  two  anatomical  systems 
under  comparison  They,  in  fact,  almost  equally  divide  the  absorbent 
function  between  them :  a  function  which  is  accomplished  m  the  radicular 
network  of  each  ;  and  the  dynamical  process  wliich  gives  impulsion  to  the 
fluids  they  cany,  if  it  is  not  quite  identical  in  both,  is  at  any  rate  very  similar 

in  many  points.  .v      •  i 

We  may,  nevertheless,  observe  numerous  differences  between  the  vems  and 
the  lymphatics,  and  chiefly  in  their  form,  number,  capacity,  and  structure. 

The  form  of  the  lymphatic  canals  is,  as  we  have  said,  nodulated  and 
cvliudrical  •  but  their  external  nodosities  are  much  less  marked,  and  are  closer 
tocretber  than  in  the  veins,  owing  to  the  larger  number  and  greater  develop- 
ment of  the  valves.  Besides,  as  these  canals  travel  for  considerable  distances, 
and  preserve  their  regularly-cylindrical  form  with  undiminished  capacity, 
if  we  mentally  bring  all  the  divisions  of  the  lymphatic  system  to  a  single 
canal  we  no  longer  obtain  a  hollow  cone  whose  apex  corresponds  with  the 
heart'  although  the  capacity  of  the  lymphatic  vessels  augments  from  the 
trunk  towards  the  branches;  this  conduit  only  represents  a  series  ot 
cylinders  joined  end  to  end,  and  successively  decreasing  from  its  origin  to  its 

terimnation^^^^^  of  lymphatic  vessels  in  a  certain  region  is  always  much 
..reater  than  that  of  the  veins.  But  as  the  lymphatics  are  much  smaUer 
than  the  veins,  there  is  not,  as  might  at  first  be  supposed,  a  P^^^^J^^J 
increase  in  their  total  capacity.  Observation,  indeed,  demonstrates  that  the 
ielatS  between  the  capacity  of  the  lymphatics,  and  the  corresponding  veins 
of  a  region  does  not  exceed  one  to  two.  ,   ,     „     •     •    xi  + 

The  structure  of  the  lymphatics  differs  from  that  of  veins  in  ^^at Jhere 
exists  in  those  of  average  dimensions,  smooth  muscular  fibres  m  the  adven- 
Si^unic  The  presence  of  muscular  fibres  in  the  external  tunic  of 
these  vessels  is  rendered  necessary  by  the  absence  of  an  impelling  organ  at 
the  orSS  of  the  lymphatic  systein  :  this  organ  being,  in  reality  disseminated 
throi^ghou?  the  extent  of  the  canals,  and  aids  the  vis  a  tergo  that  causes  the 
Ivmnh  to  circulate  in  their  interior.  ,  i  • 

^  We  terminate  this  short  parallel,  to  dwell  in  detail  on  several  poin  s 
connected  with  the  general  history  of  the  lymphatics,  and  which  merit 
iZTeular  attention;  we  allude  to  the  origin,  course,  and  ternunat.on  of 

OKiam -For  a  long  period  after  the  discovery  of  the  lymphatic  vessels  a 
states  profound  ignofance  existed  as  to  their  origin.  Nevertheless  the 
state  01  Pioi"""  solution  of  the  problem  was  well  appreciated,  as  it  was 
3lrkey  ttVetheo'iT  of  absorption ;  numerous  hypotheses,  therefore 
vonVlnto  existence  The  anatomists  who  occupied  themselves  with  the 
sprang  into  existence,    xi  •„„esti„ation  by  the  imperfect  means  of 

Tth  rSosa   X  nd  tKgor  branches!  the  lymphatics 
research  at  then  di  posal     J.  y  °        ^^^^^i^y.    Thanks,  how- 

''v^^-^to  Sit Td^n^^^^^^^^  researches  of  Hunter,  Cniikshank,  Mascagiu, 
ever,  to  the  patient  a^"-  ,  g  jpev,  the  lymphatics  were  injected  by 

2r"g'™=\X  ™^  .endLJ  visible  to  t.eir  a.c.t 

'"iufnmv  known  ttat  tlie  l,n>i>hatics  »tiBO  from  cajMcs,  ,vLicb  fom 
networks  or  terminal  cnls-de-sac. 
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These  terminal  culs-de-sac  exist  in  the  intestinal  villi ;  and  it  is  no  longer 
maintained  that  the  ends  of  these  small  appendices  liave  an  opening  by 
which  the  lymphatic  receives  the  chyle  that  bathes  the  mucous  membrane  of 
the  intestine. 

The  plexuses  are  composed  of  more  or  less  irregular  meshes,  and  their 
form  and  volume  often  vary  with  the  disposition  of  the  tissues  or  organs  in 
which  they  are  studied.  They  may  be  superficial  or  deep,  and  exist  together 
or  separately.  In  many  membranes  the  two  networks  are  found,  but  tlien 
the  superficial  is  thinner  than  the  deep.  They  are  mixed  with,  or  placed 
above,  the  blood-vessel  plexuses,  but  never  communicate  with  them. 

Do  these  lymphatic  plexuses  exist  in  all  the  tissues, properly  speaJcing  ?  Here 
is  another  question  of  incontestible  importance,  and  whose  solution  is  even 
now  occupying  the  attention  of  anatomists.  Judging  by  analogies,  one  is 
tempted  to  reply  in  the  affirmative :  why,  in  fact,  should  the  lymphatics  not 
be  spread  everywhere  throughout  the  organism,  when  the  sanguine  capil- 
laries are  constituent  parts  in  the  framework  of  each  tissue  ?  It  is  true  we 
may  ask  if  lymphatic  absorption  is  a  necessary  act  in  the  vital  movement ;  and 
although  science  is  far  from  being  satisfied  on  this  point,  we  know  some 
facts  which  at  least  authorize  the  doubt.  On  the  other  hand,  direct  ob- 
servation has  not  revealed  lymphatic  plexuses  in  all  organs ;  there  are  even 
tissues  in  which  their  existence  has  been  denied :  though  prematurely,  it  is 
well  to  say,  because  we  may  always  attribute  the  non-success  of  a  lymphatic 
injection  either  to  the  imperfection  of  the  instruments  employed,  the 
insuflBciency  of  the  measures  adopted,  or  certain  peculiar  conditions  as  yet 
unknown  attaching  to  the  species  of  animals  selected  for  the  demonstration 
of  the  lymphatic  networks  in  a  certain  region.  As  bearing  out  this  last 
assertion,  we  may  observe  that  M.  Sappey  has  not  yet  been  able  to  inject 
the  pituitary  plexuses  in  Man  or  the  Calf,  and  that  he  looks  upon  theii- 
existence  as  being  at  least  doubtful ;  while  in  the  Horse,  this  lymi)hat-c 
apparatus  is  as  remarkable  for  its  richness,  as  for  the  facility  with  which 
it  may  be  filled  with  mercury. 

The  following  are  the  most  trustworthy  notions  available  on  this  subject. 

The  lymphatic  vessels  of  the  sMn  are  very  numerous,  and  form  tw^o  net'- 
works :  one,  with  extremely  fine  meshes,  occupies  the  most  superficial 
layer  of  the  dermis  ;  the  other,  placed  beneath  the  deep  face  of  the  integu- 
ment,_  includes  vessels  more  voluminous  than  the  first,  and  communicates 
with  it  by  multiplied  ramuscules.  These  lymphatic  plexuses  are  far  from 
being  equally  developed  m  every  region  :  though  it  is  unanimously  agreed 
that  no  part  is  entirely  destitute  of  them. 

In  the  interaal  tegument,  or  mucous  membranes,  an  analogous  disposition 
of  these  vessels  is  met  with.  It  is  more  than  probable  that  they  exist 
throughout  the  whole  extent  of  these  membranes,  though  their  positive 
demonstration  has  yet  to  be  made  in  some  regions.  In  other  regions  the 
injection  of  these  networks  is,  on  the  contrary,  very  easy,  and  gives  the  most 
magnificent  results ;  we  particularly  mention  the  lingual,  intestinal,  and 
pituitary  mucous  membranes.  The  lymphatics  belonging  to  the  latter 
membrane  assume  so  beautiful  an  aspect  in  the  Horso,  that  we  would  advise 
anatomists  who  desire  to  inject  lymphatics  always  to  choose  that  animal 
I  he  operation  is  simple  and  constantly  performed,  and  we  are  astonished 
that  m  the  hands  of  some  individuals  it  should  fail.  Not  only  can  the  two 
networks  of  the  membrane  be  filled,  but  also  the  trunks  arising  finmi  them 
and  which  are  directed  towards  the  entrance  of  the  nasal  cavities  collect  in' 
several  thick  branches  around  the  nostril,  and  bend  up  towards  the  foce 
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to  reach  the  submaxillary  cavity,  whore  they  eutor  the  ganglia  situated  to 
the  right  and  left  of  that  space. 

The  majority  of  anatomists  admit  the  presence  of  lympliatic  plexuses  in 
the  splanchnic  or  synovial  serotis  membranes.  M.  Sappey,  Ijoweyer,  denies 
this ;  he  considers  the  vessels  that  can  be  so  easily  injected  by  pricking  the 
external  surface  of  a  viscns,  as  belonging  to  its  proper  tissue,  and  not  to  the 
serous  membrane  covering  it.  Those  on  the  inner  face  of  the  walls  of  the 
splanchinc  or  synovial  cavities,  and  which  are  sometimes  filled  with  mercury, 
do  not,  according  to  him,  come  from  the  serous  tunic,  but  from  the  sub- 
jacent tissues. 

The  lymphatics  do  not  exist  in  vessels,  although  some  modem  anatomists 
have  admitted  them  to  be  present  in  the  inner  layer  of  the  circulatory 
apparatus.  The  lympliatic  sheaths  discovered  by  His,  Eobin,  and  Tomaso, 
around  the  blood-capillaries  of  the  frog,  and  those  of  the  brain  and  spleen 
of  Man,  ought  not  to  be  considered  as  the  lymphatics  of  vessels,  as  they 
merely  surround  the  ultimate  vascular  ramifications,  and  do  not  arise  in  the 
substance  of  their  walls. 

In  the  nervous  tissue  lymphatics  have  not  been  discovered,  though  tuey 

are  present  in  the  meninges.  ,   .  . ■. 

Tbeii"  existence  is  doubtful  in  hone  tissue  and  in  the  muscles;  but  they  are 
abundant  in  the  glands  and  glandiform  organs  of  the  animal  economy, 
forming  the  finest,  richest,  and  most  easily  demonstrated  plexuses. 

It  has  been  stated  above  that  the  lymphatics  commence  by  capillaries 
arranged  in  networks.  Are  these  networks  the  real,  or  only  the  appa.rent,  origin 
of  the  lymphatics  ?  This  is  a  question  that  has  been,  and  is  still,  warmly 
discussed.  It  is,  however,  believed  that  the  plexuses  are  fed  by  very  minute 
radicles  lodged  in  the  substance  of  the  tissues. 

But  how  do  these  radicles  originate  ?    In  the  epithelium,  says  Kuss  ;  in 
the  plasmatic  cells  of  the  connective  tissue,  asserts  Virchow ;  m  the  serous 
membranes,  states  Eecklinghausen,  since  he  observed  fatty  matters  pene- 
trate the  lymphatics  by  the  abdominal  face  of  the  diaphragm     The  opinion 
of  Virchow  is  overthrown  at  present  by  the  researches  of  Eanvier,  which 
have  modified  the  descriptions  given  of  the  connective  tissue.    Accordmg  to 
this  authority,  plasmatic  cells  do  not  exist  in  that  tissue ;  ^l^^t/^^^^J'^^" 
described  as  such  by  Virchow  have  been  only  radiating  spaces  limited  by  the 
fasciculi  of  connective  fibres,  in  which  elements  analogous  to  lymph  globules 
circulate.    It  may  be  added  that  these  fasciculi  are  covered  by  large  flat 
cells,  which  give  these  spaces  the  appearance  of  a  serous  ^^.^^y  J^^^f  P**.,^* 
close  intervals.    These  conclusions  of  Eanvier,  then,  should  affirm  the 
hypothesis  of  the  Wiirzbourg  professor,  and  tend  to  prove  that  m  the  connec- 
tive tissue  of  the  economy  there  is  an  infinite  number  of  minute  serous  cavities 
into  which  the  lymphatic  vessels  open,  in  which  the  lymph  circulates,  and 
wBch  are  in  conimiinication,  on  the  other  hand,  with  the  great  splancbn  c 
cavities.    It  must  be  mentioned,  however,  that  these  deductions  are  only 
hypothetical,  particularly  at  the  period  of  scientific  evolution  through 

"'^Jorsror^Hrr™^  VKBSK.s.-The  lymphatics  fonow  the  track 
of  the  veins  and  are  divided,  exactly  like  them,  into  superficial  and  deep 
ves  els  The  latter,  running  parallel  to  each  other,  are  grouped  immediately 
L  ound  the  corresponding  veins,  on  which  they  are  generally  superposed. 
¥ir&st  althoiTsituat^  in  proximity  to  the  superficial  veins,  are  wide  y 
spread  cm  each  side  and  on  the  surface  of  the  superficial  aponeuroses,  by 
forming  parallel  fasciculi,  like  the  deep  lymphatics. 
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Tlie  direction  followed  by  the  lymphatics  in  their  course  is  nearly 
always  somewhat  rectilinear  ;  they  never  show  the  flexuosities  which  are  so 
developed  on  the  track  of  certain  arteries,  and  even  some  veins.  Neither  do 
they  communicate  with  one  another  by  transverse  or  arching  anastomoses, 
like  those  so  commonly  met  with  in  the  other  two  orders  of  canals  belonging 
to  the  circulatory  apparatus.  They  frequently,  liowever,  in  their  parallel 
course,  bifurcate  and  join  the  neighboui'ing  vessels.  (At  certain  situations,  as 
at  some  of  the  articulations,  and  in  other  parts,  the  larger  stems  suddenly 
break-up  into  a  close  interlacing  plexus  of  small  vessels  or  capillaries 
(Fig.  295),  which  in  their  disposition,  greatly  resemble  the  reie  mirahile  of 
the  blood-vessels.  This  plexus  is  surrounded  by  condensed  connective 
tissue,  and  is  penetrated  by  blood-vessels,  though  no  communication  takes 
place  between  them  and  these,  the  only  points  at  which  communication  occurs 
being  where  the  great  lymphatic  trunks  empty  themselves  into  the  vena  cava. 
This  rete  would  appear  to  be  the  first  step  towards  the  formation  of  a  lymphatic 
gland.) 

Fig.  295. 


A  SECTION  OF  A  SIMPLE  EETE  MIRAlilLE,  VIEWED  FROM  THE  SURFACE. 

a,  a,  Afferent  vessels;   5,  b.  Efferent  vessels  only  partially  visible;   from  the 

popliteal  space. 


But  of  all  the  considerations  relative  to  the  course  of  these  canals  the 
most  mteresting  are  those  which  belong  to  the  glandiform  bodies  pl'aced 
along  their  trade,  and  whose  abridged  history  wo  shall  give  immediately. 

Termination.— We  have  already  mentioned  the  thoracic  duct  and  the  right 
great  lymphatic  vein  as  being  the  receptacles  of  all  the  absorbent  vessels  of 
the  body,  and  we  have  also  stated  that  these  two  trunks  enter  the  general 
venous  system  ;  this  union  of  the  sanguine  with  the  lymphatic  system  takes 
place  at  the  origin  of  the  anterior  vena  cava,  and  this  vessel  may  be  con- 
sidered as  the  general  confluent  for  all  the  absorbents.  The  resoarclies  of 
Haller,  Cruikshank,  and  Mascagni  first  threw  light  on  this  important  fact  • 
and  It  is  to  tliose  of  Fohmann,  Panizza,  Kossi,  &c.,  that  wo  owe  the  dedi- 
cation of  this  discovery. 
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LYMPHATIC  GLANDS. 

The  lymphatic  glands  are  ovoid,  spherical,  or  discoid  bodies  of  medium 
consistency,  grey,  rosy,  or  red-coloured,  and  sometimes  quite  black,  and 
■whicli  at  several  points  intercept  the  course  of  the  lymphatic  vessels. 

Their  number  is  considerable,  and  they  are  rarely  isolated ;  most 
frequently  they  are  collected  in  groups  along  the  blood-vessels.  They  are 
always  larger  in  youth  than  in  old  age. 

All  the  canals  of  the  lymphatic  system  are  provided  with  at  least  one 
gland  on  their  course,  and  some  even  traverse  two  or  three  before  opening  into 
the  thoracic  duct  or  great  lymphatic  vein.  On  reaching  these  glands,  they 
plunge  into  their  structure  in  ramifications,  appearing  on  the  opposite  point 
after  being  reconstituted  into  several  principal  canals,  which  are  generally 
larger  and  less  numerous  than  the  primitive  vessels.  The  latter  take  the 
name  of  afferenfs  {vasa  inferentia  or  afferentia);  the  others  are  named 
efferents  {vasa  efferentia),  because  they  leave  the  gland  to  reach  the  central 

canal.  t   i.  i  j 

Strxjcture. — The  structure  of  the  glands  is  extremely  complicated,  and 
difficult  to  make  out,  in  consequence  of  the  delicateness  of  their  tissue.  The 
following  is  what  is  positively  known  in  reference  to  this  subject. 

The  glands  have  an  envelope  of  connective  tissue  (continuous  with  the 
tunics  of  the  afferent  and  efferent  vessels),  which  surrounds  a  substance  that  is 
readily  perceived  to  be  composed  of  two  layers  of  a  different  aspect :  one 
cortical,  the  other  medullary.  ,  ^  mi  • 

The  first  appears  to  be  granular,  the  second  somewhat  fabrous.  iliis 
proper  tissue  is  sustained  by  connective  laminaj  (or  septa -continuations  of 
the  capsule)  which  contain  smooth  muscular  fibres.  The  laminse  form  alveoli 
in  the  cortical  layer,  and  a  sort  of  minute  tubes  in  the  central  layer.  These 
alveoli  are  in  their  turn  divided  by  reticular  tissue  into  secondary  spaces, 
which  become  smaller  as  they  lie  near  the  centre;  at  the  periphery,  where 


Fig.  296. 


Fig.  297. 


SECTION  OF  A  LYMPHATIC  GLAND. 

a.  a  The  fibrous  tissue  that  forms  its  exterior ;  b,  b, 
'superficial  vasa  inferentia;  c,  c,  Larger  alveoli, 
near  the  surface;  d,  d,  Smaller  alveoli  of  the 
interior  ;  e,  e,  Fibrous  walls  of  the  alveoli. 


SIMPLE  LYMPHATIC  GLAND. 

a.  The  Ciipsule  with  sections  of  lym- 
phatics, d,  d,  passing  through  it; 
6,  Lacunar  and  intercommunicating 
passages,  permeated  by  the  lymph, 
and  forming  the  superficial  lymph 
path  of  Frcy;  c.  Nucleus,  or  me- 
dullary portion,  with  section  of 
blood-vessel  in  the  centre. 


they  are  most  voluminous,  they  are  named  lymphatic  sinuses.  Everywhere 
these  sinuses  are  fdled  with  lymph  globules.    The  arrangement  is  identical 
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in  the  medullary  substance ;  in  the  interior  are  seen  a  great  number  of 
ai-terial  capillaries.    The  nerves  are  derived  from  the  sympathetic  system 

The  atiereut  lymphatics,  where  they  enter  the  gland,  communicate  with 
the  alveoli  which  correspond  to 


Fig.  298. 


the  cortical  substance  ;   these  al 

veoli  are  connected  by  the  cords 

of  the  central  layer,  and  the  latter 

are  united,  in  their  turn,  to  the 

alveoli  of  the  opposite  side  of  the 

cortical  substance,  from  which  the 

efferent  ramuscules  spring.  The 

lymph,  therefore,  traverses  every 

j)art  of  the  gland,  and  during  this 

very    tortuous    course  becomes 

charged  with  solid  particles. 

Certain  glands  have  a  much 

more  simple  structure,  being  en- 
tirely composed  of  lymphatic  capil- 
laries rolled  up  on  themselves  in 
clusters,  and  anastomosing  in  net- 
works.     These   capillaries  arise 
from  the  divergent  arborisation  of 
the  afferent  vessels,  and  are  contin- 
uous with  the  convergent  branches 
which,  by  their  union,  form  the 
efferent  lymphatics.    The  organs 
have  received  the  name  of  false 
glands,    though    they   are  really 
lymphatic  glands.    In  support  of 
this  assertion,  it  may  be  said  that 
"  in  descending  the  animal  series, 
we  see  the  glands  becoming  more 
and   more   simplified,  and  trans- 
formed at  a  great  number  of  points 
into  an  interlacing  of  vessels.  In 
birds,  they  only  occupy  the  base 
of  the  neck  and  the  entrance  to  the 
chest,  forming  in  all   the  other 
regions  simple  plexuses ;  in  rep- 
tiles and  fishes,  the  lymphatic  glands 

at:iSc;fed';s:iiii^!  not 

Ihe  apparatus  in  use  consists  of  a  fflass  tube  continuprl  Iw  n  n,^v;Ki„ 
carnes  at  its  inferior  extremity  an  iron  tnp\nd  u  fine  canu  So     iron  ^ 
ro  apply  tl.is  apparatus  the  tube  ought  to  be  suspende  d  ami  tlie   ril«l  with  n.ii 
the  canula  is  then  suized  by  the  right  hand,  keeping  it  imrX  tr^  ill        mercury ; 
wish  to  inject  and  burying'it  in  tfie  most  CSl    a^' o Mliat  t-X^'V 
ex  remityot  the  canula  is  thus  introduced  into  tlio  n.id.t  (.Mlie  niS  L  of  tr?^',/ k*" 
networic  .nd  necessarily  wounds  son.e  of  the  capillaries  which  com  ose  it    T,/^  '  -*'° 
the  tap,  the  mercury  is  allowed  to  flow  into  the  capillaries  by  the  s   nlL  !'  J  '  V'-l^ 
they  present,  and  fills  thorn  in  the  most  perfect  m,lnncr.    '^L'  lyniSuc  j/exus^ 


PORTION  OF  THE  MEDULLARY  SUBSTANCE  OF  THE 
MESENTERIC  GLAND  OF  AN  OX,  THE  ARTERY 
OF  WHICH  IS  INJECTED  WITH  CHROMATE  OF 
LEAD;  MAGNIFIED  300  DIAMETERS. 

a,  Medullary  substance  with  capillary  netwoi'k 
fine  reticulum  of  connective  tissue ,  and  a  few 
lymph  corpuscles;  b,  b,  Superficial  lymph- 
path  traversed  by  a  reticulum  of  nucleated 
cells  (c  c),  with  numerous  anastomosino-  pro- 
longations. The  lymph  corpuscles  ha?e  for 
the  most  part  been  removed;  d,  d,  Trabeculaj 
composed  almost  exclusively  of  unstriped  mus- 
cular tissue  ;  g,  A  small  medullary  cord  or 
bridge,  containing  a  blood-vessel  and  numerous 
lymph  corpuscles. 
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always  sxipevpospd  on  tlio  capillnry  blood-vosHols,  oTie  is  always  certain  of  injecting  Iheni 
only,  in  taking  the  precaution  to  penetruto  the  meinbrano  as  superficially  as  possible.  It 
the  point  of  the  camila  enters  too  deeply,  the  mercury  will  i)ass  into  the  veins,  and  tlic 
operation  will  bo  unsuccessful,  and  must  be  commenced  again.  ^  ,  r 

To  study  the  branches  and  lymphatic  trunks,  it  will  suffice  to  inflate  them  trom 
their  ori ■'in' towards  their  termination.  This  procedure,  properly  conductid— and  it  was 
almost  exclusively  the  only  one  adopted  by  the  older  anatomists— gives  the  most  satis- 
factory results,  and  is  even  sufficient  to  demonstrate  the  texture  of  the  glands. 

The  latter'do  not  require  any  particular  preoautiona  in  their  preparation. 


CHAPTEE  II. 

THE  LYMPHATICS  IN  PARTICULAR. 
We  will  commence  with  the  examination  of  the  thoracic  duct  and  all 
its  affluents,  and  terminate  by  studying  the  greai  lymphatic  vein. 

In  this  description  the  glands  and  principal  lymphatic  vessels  will  be 
only  referred  to,  the  disposition  of  the  networks  being  already  noticed 
in  speaking  of  the  different  organs,  and  they  will  be  further  mentioned 
when  speaking  of  the  nervous  system,  the  organs  of  sense,  and  those  of 
generation. 

Article  I.— The  Thoracic  Duct.    (Fig.  293,  t  t.) 
Prevaration.—Tie  the  jugulars  and  axillary  veins  near  their  termination,  as  well  as 
the  anterior  vena  cava  about  the  middle  of  its  length ;  expose  the  thoracic  duct  by 
remS  the  ribs  on  the  right  side;  open  that  canal  near  the  pillars  of  the  diaphragm 
and  throw  into  its  interior  two  injections  of  tallow,  one  forward,  the  other  backward 
from  theTncision.    The  first  injection  will  fill  the  cana  and  the  venous  reservoir  which 
[r^tersected  between  the  ligatures  applied  to  the  above-named  vessels;  the  second, 
althou-h  d^ected  in  opposition  to  the  valves,  overcomes  the  resistance  offered  by  them 
and  msses  into  Pecquet's  cistern  and  the  principal  branches  which  open  into  that 
confluent   Or  we  may  select  one  of  these  branches  in  the  abdominal  cavi  y-for  example, 
onfof  those  which  lil  beside  the  colic  arteries  near  theii-  ongm-aud  inject  the  entire 

'^^S^^^ZS^'S^^  ability  than  the  first,  in  o.ler  to  find 

the  vess^  wh°ch  is  to  receive  the  canula;  and  if  the  animal  ,s  very  fat,  it  is  im- 
possible. 

The  thoracic  duct  is  the  general  confluent  for  all  the  lymphatics  of  the 
body  with  the  exception  of  those  which  come  from  the  right  anterior  limb 
and  the  right  moiety  of  the  head,  neck,  and  thorax.  .   ^  ,  , 

Extent -It  exteids  beneath  the  vertebral  column,  from  the  fii-st  lumbar 
vertebra  to  beyond  the  entrance  to  the  thorax.  ,  , 

Orirvm— Its  origin  is  marked  by  a  very  irregular  dilatation  described  as 
the  suUumhar  reservoir,  or  cistern  of  Pecquet  {recept.culum  or  cyster  nachyh), 
■      whipb  nnen  the  principal  affluents  of  the  canal. 

'  TW  LeW  is^divided,  internally,  by  lamella,  into  several  incomplete 
compartments,  and  may  be  more  or  less  voluminous  and  cu-cumscribed,  and 

^"rwJce'aboletrabdominal  aorta  and  the  posterior  vena  cava  at 
it  IS  piaceu  .lu  frequently  a  little  behind  it.    In  the 

'^:St7Z—^s-Z,7.l  ia.Bl.pc/»nd  p,.ol„„ged  between  the 
r^llarsofthe  diaphragm  into  the  thoracic  cavity  _ 
^    Courseyro  his  feservoir  succeeds  a  tube  whose  calibre    very  irregulais 
and  appears  singularly  slender  when  compared  with  the  diameter  of  the 
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initial  dilatation,  or  tbat  of  the  affluent  vessels  composing  it.  Tliis  is  the 
tlioracic  duct.  We  see  it  enter  between  tbe  two  pillars  of  the  diapbra^m 
along  witli  tbe  aorta,  deviating  more  or  less  to  tlie  right  side  of  that  vessel' 
and  follow  it  thus  to  about  the  sixth  dorsal  vertebra,  in  passing  to  the  outside 
of  the  right  intercostal  arteries,  which  it  crosses,  and  beneath  the  great  vena 
azygos,  beside  which  it  lies.  Sometimes,  however,  wo  find  it  carried  in  this 
fii-st  part  of  its  course  directly  above  the  thoracic  aorta,  between  the  double 
series  of  intercostal  arteries,  and  to  the  left  of  the  vena  azygos,  which  is 
then  found  immediately  in  contact  with  the  right  side  of  the  aorta  ;  or  it 
may  even  creep  to  the  right  of  that  vein,  concealing  the  greater  part  of  it 
from  sight.  Leaving  the  above-mentioned  dorsal  vertebra,  the  thoracic 
duct  abandons  the  aorta  and  crosses  the  flexure  of  the  vena  azygos  to  the 
left,  to  extend  itself  forward  on  the  left  side  of  the  trachea,  but  often  also 
on  the  right  side.  It  afterwards  places  itself  between  the  two  axillary 
arteries,  crosses  the  interval  comprised  between  the  prepectoral  glands 
emerges  from  the  chest,  and  terminates  in  a  manner  to  be  indicated 
hereafter. 

Termination.— The  terminal  extremity  of  the  thoracic  duct  is  always 
provided  with  a  dilatation  analogous  to  that  which  exists  at  its  origin,  though 
much  smaller,  better  circumscribed,  and  less  irregular— a  dilatatio'n  which^ 
opens  into  the  anterior  vena  cava  sometimes  by  a  single  orifice  furnished 
with  valves,  at  other  times  by  two  very  short  branches,  whose  length  we 
cannot  estimate  at  more  than  the  fifth  part  of  an  inch,  and  which  are  also 
valvular  at  their  entrance.  The  point  where  this  entrance  takes  place  is 
nearly  always  at  the  summit  of  tlie  vena  cava,  and  precisely  at  the  point  of  iunc- 
tion  of  the  two  jugulars.  The  thoracic  duct  rarely  opens  elsewhere  ■  though 
the  fact  that  it  does  so  at  times  is  exemplified  in  a  specimen  in  the  museum 
of  the  Lyons  School,  in  which  the  embouchure  of  the  duct  is  placed 
between  the  termination  of  the  left  jugular  and  that  of  the  corresponding 
axillary  vein.  ^  ° 

Varieties  in  Solipeds.—"  The  thoracic  duct  is  far  from  always  showintr 
itself  m  Sohpeds  as  I  have  described  it,  but  in  its  course  and  insertion 
presents  a  great  number  of  variations  which  we  will  now  pass  in  review 

"  The  single  canal  is  separated  sometimes,  at  a  part  of  its  length,  into  two 
branches,  which,  after  proceeding  parallel  to  each  other,  soon  unite  to  form 
a  single  vessel  This  division  usually  takes  place  at  the  base  of  the  heart 
at  the  place  where  the  lymphatics  of  the  bronchial  and  oesophageal  glands 
enter  ;  it  forms  a  ring  whose  diameter  is  often  not  more  than  four-tenths  of 
an  inch,  or  an  ellipse  whose  larger  axis  is  from  four  to  eight-tenths  of  an  inch 
We  see  this  produced  once,  twice,  and  even  thrice  on  the  anterior  half  of 
the  canal,  which  becomes  simple  at  its  termination  as  it  was  at  its  origin 

^e^LTr^r""'^'  '^'"^^^^"^^  been 

"  The  canal,  instead  of  remaining  single,  very  often  becomes  double  from 
Its  commencement  (F  g.  300).  Then  the  two  canals  are  sensibly  en uaT 
or  one  is  larger  than  the  other.  If  they  are  unequal,  it  is  usually  the  right 
which  has  the  advantage,  though  the  contrary  sometimes  occurs  In  anv 
case  the  two  canals  are  isolated,  one  being  to  the  right,  the  other  to  the  left 
ot  the  aorta.  In  advancing  towards  the  entrance  to  the  thorax,  they  remain 
completely  separated,  or  communicate  with  each  other  by  one  or  two  mZ" 
or  less  voluminous,  transverse  anastomosing  branches.  Reaching  to  ten 
eight,  and  sometimes  even  to  two  inches  from  their  openine  into  tbr>  i  ' 
gulf,  the  two  canals  approacli  each  other,  and  become  c'onXfnded  into  Ste 
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vessel.  Their  fusion  generally  takes  place  at  the  base  of  the  heart,  and 
I  have  never  seen  them  remain  distinct  throughout  their  whole  extent,  to 
enter  the  vena  cava  separately. 

"Sometimes  (Fig.  301)  there  emanates  from  the  gland,  at  the  entrance 
to  the  thorax,  a  long  canal  which  proceeds  parallel  to  the  first,  and  joins 
it,  after  a  retrograde  course,  near  the  pillars  of  the  diaphragm. 

"  The  thoracic  duct,  double  for  the  greater  part  of  its  extent,  from  the 
time  it  leaves  the  sublumbar  reservoir,  occasionally  ends  by  becoming 
triple.  In  this  case,  the  largest  of  the  two  canals  is  divided  into  two 
branches ;  then  the  three  canals,  after  pursuing  a  certain  course,  all  join  at 
the  same  point,  or  two  are  first  united  into  a  single  conduit,  into  which  the 
thii-d  opens  at  a  variable  distance  from  the  confluent  of  the  first."' 

The  affluents  of  the  thoracic  duct. — The  lymphatic  branches  which 
enter  the  thoracic  duct  are  as  remarkable  for  their  number  as  their  volume. 
Some  empty  themselves  into  the  sublumbar  reservoir ;  a  few  vessels  open 
into  the  great  lymphatic  vein  of  the  thorax,  and  the  others  terminate  in  that 
conduit,  near  its  insertion  into  the  venous  system. 

The  first,  variable  in  their  number,  particularly  the  largest,  are  more 
especially  regarded  as  the  roots  of  the  thoracic  duct. 

Ordinarily  three  are  found,  with  a  certain  number  of  small  accessory 
trunks.  One  of  the  largest  branches  enters  the  posterior  part  of  the  cistern ; 
very  often  double,  and  even  multiple,  it  arises  from  an  enormous  group  of 
ganglia  pkced  in  the  sublumbar  region,  around  the  posterior  extremity  of 
the  abdominal  aorta  and  vena  cava,  and  into  which  are  collected  all  the 
vessels  of  the  posterior  limbs,  the  pelvis,  abdominal  walls,  and  the  pelvi- 
inguinal  viscera.  The  other  two  trunks  reach  the  left  side  of  the  cistern, 
and  result  from  the  union  of  the  lymphatics  which  have  their  soui-ce  in  the 
abdominal  digestive  organs;  among  these  lymphatics,  however,  there  are 
some  belonging  to  the  parietes  of  the  stomach  and  the  parenchyma  of  the 
liver  and  spleen,  and  which  approach  the  right  side  of  the  sublumbar  recep- 
tacle, to  open  singly  into  that  cavity. 

The  affluents  the  thoracic  duct  receives  on  its  course,  proceed  from 
the  viscera  contained  in  the  thoracic  cavity,  and  from  the  walls  of  that  cavity. 

Those  which  terminate  at  the  anterior  extremity  of  the  duct  are  formed 
by  the  lymphatics  of  the  left  anterior  limb,  and  the  left  half  of  the 
thorax,  diaphragm,  neck,  and  head. 

We  will  now  examine  rapidly  all  the  radicular  branches  of  these 


Aeticle  II.— The  Lymphatics  which  foem  the  Affluents  op  the 

Thobaoio  Duot. 

These  lymphatic  vessels  are  divided  into  five  groups:  1,  Those  of  the 
abdominal  limb,  the  pelvis,  abdominal  parietes,  and  the  pelvi-inguinal 
organs ;  2,  Those  of  the  abdominal  digestive  viscera ;  3,  Those  of  the 
organs  contained  m  the  chest;  4,  Those  of  the  thorax;  5,  Those  of  the 
head,  neck,  and  anterior  limb. 

'  <?.  Colin.    '  Traite  do  Physiologie  Oompare'e  des  Animaux  Domestiques,'  vol.  ii 

.smnmit  of  the  anterior  vena  cava  by  two  sliort  branches.  It  is  double  in  Figure  300  • 
and  ■„  K.gure  601  it  has  a  long  branch  that  arises  at  the  entrance  to  the  thor.'.x  a  d 
joins  the  duct,  by  a  retrograde  course,  near  the  pillars  of  the  diaphragm. 
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LYMPHATICS  OF  THE  ABDOMINAL  LIMB,  PELVIS,  ABDOMINAL  PABIETE8,  AND 
THE  PELVI-INGUINAL  OllGANS. 

All  these  vessels  converge  towards  an  immense  group  of  ganglia,  named 
the  suhlumhar  glands.  Besides  these,  there  are  other  groups  on  different 
parts  of  their  track,  constituting  the  deep  inguinal,  superficial  inguinal, 
popliteal,  iliac,  and  pr.ecrural  glands.  The  successive  description  of  these 
ganglia,  and  their  afferent  and  efferent  vessels,  will  conveniently  make 
known  the  lymphatic  apparatus,  whose  study  we  have  in  view  in  this 
paragraph. 

1.  Suhlumhar  Glands. 

This  group,  which  occupies,  as  its  name  indicates,  the  suhlumhar  region, 
comprises  :  1,  A  small  single  mass  situated  in  the  sinus  of  tlie  angle  formed 
between  the  two  internal  iliac  arteries,  and  is  often  formed  by  a  single  large 
ganglion ;  2,  Another  mass  lodged  between  the  two  iliac  arteries,  and  a 
tbird  placed  without,  and  to  the  front  of,  the  crui-al  trunk  :  tliese  two  are 
double  ;  3,  A  single  agglomeration  of  glandular  lobules  dispersed  around 
the  origin  of  the  small  mesenteric  and  spermatic  arteries :  these  are  isolated 
from  one  another.  ,       ,  •  .i 

These  different  masses  receive  the  lymphatics  of  the  pelvis,  tlie  emergent 
branches  of  the  deep  inguinal  ganglia,  those  which  come  from  the  iliac 
ganglia,  some  ramuscules  from  the  rectum  and  large  colon,  and  those  trom 

the  spermatic  cord.  j    •  • 

They  are  bound  to  eacb  other  by  communicating  branches,  and  give  nse 
to  several  series  of  emergent  branches,  which  soon  collect  into  one  or  more 
trunks  that  enter  Pecf[iiet's  reservoir. 

2.  Deep  Inguinal  Glands. 

This  is  a  considerable  mass  of  glandular  lobules  lodged  beneath  the 
aponeurosis  and  the  crural  arches,  in  the  interstice  of  the  adductor  muscles 
of  tbe  lee  along  with  the  crural  vessels,  within  whicb  tbey  are  placed. 

The  form  of  this  group  is  elongated,  and  its  length  may  be  six  to  eight 
inches,  or  even  more ;  its  superior  extremity  extends  as  high  as  the 
anterior  border  of  the  pubis.  It  is  composed  of  from  fiiteen  to  twenty 
lobules,  whicb  rarely  have  an  uniform  colour,  some  being  grey  and  others 
brown,  or  nearly  black.  „ 

The  afferents  are  formed  by  the  superficial  lymphatics  which  accompany 
the  internal  sapbena  vein,  whose  roots  may  be  t^-^^ed^eyond  the  let  o^^^^ 
and  by  tbe  deep  satellite  vessels  of  the  crural  artery  and  vein.  The  efieients 
proceed  to  the  suhlumhar  glands,  by  ascending  in  the  abdomen  along  the 
external  iliac  artery  and  vein. 

3.  Superficial  Inguinal  Glands. 
These  are  placed  in  front  of  the  inguinal  ring,  at  the  side  of  the  sheath 
on  the  track  of  the  subcutaneous  abdominal  artery,  where  they  f;;"" 
elongated  mass  from  two  and  a-half  to  three  inches  m  length,  and  cvre 
composed  of  a  dozen  principal  lobules.  -       i.i    •  „f 

Their  afferents,  which  are  very  numerous,  come  from  the  inner  aspect  of 
the  thighs,  the  sheath,  scrotum,  and  the  inferior  abdominal  w.xll.  The 
efferent  vessels  much  larger,  but  less  numerous-there  arc  only  live  or  s.x- 
:Snd  in  th  inguinal  c^nal,  accompanying  the  external  pudic  artery  and 
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the  inguinal  nervous  branclies.  Tlioy  enter  the  deep  inguinal  glands,  after 
traversing  the  crural  ring,  in  company  with  the  prepubic  artery, 

4.  Popliteal  Glands. 

These  glands  represent  a  very  small  mass  composed  of  from  three  to 
five  independent  lobules,  situated  behind  the  great  sciatic  nerve  and  gas- 
trocnemii  muscles,  between  the  long  vastus  and  semitendinous  muscles,  and 
near  the  femoro-popliteal  artery. 

They  receive  some  of  the  lymphatics  whicb  arise  from  the  environs  of 
the  hock,  and  those  coming  from  the  posterior  and  inferior  part  of  the 
gluteal  region.  Their  efferents  join  the  deep  inguinal  glands,  by  following 
the  muscular  interstices  of  the  thigh. 


5.  Hiac  Glands. 

Slightly  yellow  in  colour,  and  of  a  soft  consistence,  these  glands  are 
five  or  six  in  number,  and  form  a  group  which  is  situated  in  the  triangular 
interval  comprised  between  the  two  branches  of  the  circumflex  iliac  artery. 
They  receive  tbe  emergent  branches  of  the  anterior  crural  glands,  and  a 
great  number  of  deep  lymphatics  from  the  abdominal  wall.  Their  efferent 
branches,  four  or  five  in  number,  follow  the  circumflex  iliac  artery  to  pass 
to  the  sublumbar  glands. 

6.  Precrural  Glands. 
Placed  within  the  anterior  border  of  tbe  fascia  lata,  on  the  track  of  the 
circumflex  iliac  artery,  these  glands  form  a  small  elongated  mass,  composed 
of  a  dozen  lobules  lying  close  to  each  other.  To  this  group  come  afferent 
vessels  from  the  anterior  and  internal  part  of  the  thigh.  It  gives  rise  to 
three  or  four  large  efferent  vessels,  which  ascend  the  internal  face  of  the 
muscle  of  the  fascia  lata,  accompanying  the  circumflex  iliac  artery,  and 
entering  the  abdominal  cavity  near  the  angle  of  the  haunch,  to  join  the  liiac 
glands. 

LYMPHATICS  OF  THE  ABDOMINAL  VISCERA. 

1.  Glands  and  Lymphatic  Vessels  of  tie  Bectum  and  Small  Colon. 
The  glands  in  this  portion  of  the  intestinal  tube  are  :  at  fii-st,  two  or 
three  lobules  placed  at  the  base  of  the  tail  and  on  each  side  of  the  sphincter 
ani:  in  the  second  place,  a  very  numerous  series  of  small  glandular  bod.es 
situated  along  the  smaU  curvatui-e  of  the  viscus;  thirdly,  some  rounded 

A  Facial  and  nasal  plexus  whose  branches  pass  to  the  subglossal  glands  ;  b,  c,  Parotid 
'lymphat^  gland,  sending  vessels  to  the  pharyngeal  gland  ;  D  E,  ^^''^f^^^Zr! 
1      ,.r  t>,!  tVorax-  F  G  H  Glands  receiving  the  superficial  lymphatics  ot  the  neck, 
towards  the  thoi  ax    F,  G,  Huiau  h  t'  .         t  .Junction  of  the 


fo7sm\,TiSn  ^^^^  two  trunks  P,  Q  which  open  directly 

glands'rereiving  the  superficial  lymphatics,  Z,  of  the  posterior  limb.. 
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lobules  comprised  witliin  the  two  layers  of  the  mesentery,  and  placed  on  the 
track  of  the  arterial  aud  venous  divisions. 

Originating  in  the  texture  of  the  mucous  and  muscular  tunics,  the  lymphatic 
radicles  gain  the  glands  of  the  small  cui'vature  of  tbe  colon,  and  escape  from 
them  as  eflerent  branches,  which  pass  in  great  numbers  into  the  mesentery. 
These  efferents,  or  at  least  some  of  them,  traverse  the  lymphatic  glands 
placed  on  the  course  of  the  blood-vessels,  and  collect,  near  the  origin  of  the 
posterior  mesenteric  artery,  into  several  somewhat  voluminous  branches, 
which  join  the  divisions  of  the  sublumbar  glands,  or  those  of  the  large  colon. 

2.  Glands  and  Lymphatic  Vessels  of  the  Large  Colon. 

There  is  seen  on  this  enormous  viscus  a  double  chain  of  glands,  lying 
beside  the  colic  arteries,  and  numerous  small  lobules  disseminated  at  a  short 
distance  from  the  principal  glands,  aud  on  the  track  of  the  collateral 
branches  furnished  by  these  two  vessels. 

Eeceived  at  first,  for  the  most  part,  by  these  lobular  bodies,  the  lym- 
phatics which  have  emanated  from  the  tunics  of  the  viscus  afterwards  join 
the  principal  glands,  from  which  they  emerge  in  forming  several  large 
satellite  branches  for  the  colic  vessels.  Only  two  or  three  in  number  at  the 
pelvic  curvature,  tliese  branches  are  increased  to  ten  or  twelve  on  arriving 
near  the  origin  of  the  colic  arteries.  It  is  from  the  union  of  these  vessels 
with  those  of  the  small  intestine,  that  the  two  large  mesenteric  trunks 
(Fig.  299,  A,  o)  arise,  which,  with  the  branches  emanating  from  the  sub- 
lumbar  glands  (Fig.  299,  b),  form  Pecquet's  reservoir. 

3.  Glands  and  Lymphatic  Vessels  of  the  Caecum. 

There  exists,  on  the  track  of  each  caecal  artery,  a  moniliform  series  of 
glands,  farther  apart  from  one  another  than  those  of  the  double  colic  chain,  to 
which  the  vessels  coming  from  the  ctecal  membranes  are  directed,  and  from 
which  several  long  satellite  branches  of  the  blood-vessels,  that  proceed  to  the 
same  trunk  as  those  of  the  small  intestine,  depart. 

4.  Glands  and  Lymphatic  Vessels  of  the  Small  Intestine. 

The  glands  which  receive  the  lymphatic  vessels  from  the  small  intestine 
are  very  large  and  abundant.  About  thirty  in  number,  of  a  grey  colour, 
very  compact,  fusiform,  often  bifurcated  at  their  superior  extremity,  these 
glands  are  placed  in  the  texture  of  tbe  mesentery,  near  the  origin  of  the 
great  mesenteric  artery,  from  which  those  belonging  to  the  portion  of 
intestine  nearest  the  end  of  the  viscus  are  most  distant.  The  latter  also 
possess,  in  addition,  fifteen  special  small  glandular  lobules,  dispersed  on  the 
track  of  the  ileo-cjecal  artery. 

We  have  already  noted  the  richness  of  the  vascular  apparatus  which 
rises  from  the  wall  of  the  small  intestine,  towards  the  mesenteric  glands. 
It  must  be  added  that  these  glands  give  rise,  at  their  superior  extremity,  to 
large  emergent  branches,  two  or  three  for  each,  which  soon  coalesce  to  make 
more  voluminous  branches  that  concur  in  the  formation  of  the  two  intestinal 
roots  of  Pecqnet's  reservoir. 

5.  Glands  and  Lymphatic  Vessels  of  the  Stomach. 
There  are  two  classes  of  lymphatic  glands  for  the  stomach :  1,  Several 
large  glands  situated  on  the  small  curvature  of  the  organ ;  2,  A  series  of 

2  T 
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small  lobules  dissominated  along  tlio  great  cuvvatui-e  to  the  attacliment  of  the 

Tho  vesS  which  emerge  from  them  "  gather  on  the  track  of  the  gastric 
arteries  and  veins,  and  ascend  to  the  great  tuberosity,  near  the  trunk  ot  the 
coeliac  artery  ;  there  they  anastomose  with  the  lymphatics  derived  from  he 
spleen  and  liver,  and  unite  into  several  flexuous  branches,  some  of  which 
open  directly  into  the  thoracic  duct,  to  which  the  others  pass,  ^after  being 
confounded  with  tbe  anterior  trunk  of  the  intestmal  lymphatics.  —Lokn. 

6.  Glands  and  Lymphatic  Vessels  of  the  Spleen  and  Uver. 
«  The  lymphatic  vessels  of  the  spleen,  rising  some  from  the  interior  of 
the  viscus,  others  from  its  surface,  pass  towards  the  splenic  artery  and  vein ; 
they  traverse  several  groups  of  glands  disposed  on  the  track  of  these  vessels 
corLencing  from  the  middle  of  the  length  of  the  fissure,  ascend,  five  or  s  x 
in  number  towards  the  origin  of  the  artery  in  forming  a  smuous  mass  whose 
divkSns  analtomosing  with  those  of  the  stomach  and  liver,  open,  on  the 
one  hand  with  the  latter  in  the  anterior  trunk  of  the  intestinal  lymphafac 
and,  on  tiie  other,  into  a  magnificent  plexus  communicating  directly  with 

'""^  *  My' the  lymphatics  of  the  liver  form  a  very  close  network  on  the 
surface  and  ^nothe^  in  the  interior  of  the  parenchyma  They  coUect  to^^^^^^^ 
?he  posterior  fissure,  and  first  dip  into  a  primary  and  very  small  glandular 
Soup  then  into  a  second  group  of  voluminous  round  glands,  ^^^^h  are 
SSled  between  the  trunk  of  the  vena  port^  and  the  pancre^  They 
open  ^common  with  the  vessels  of  the  stomach  and  spleen.  -Gohn. 

GLANDS  AND  LYHPHATIO  VESSELS  OF  THE  0BGAN8  CONTAINED  IN  THE 

THOBAOIO  CAVITY. 

GLANDS  AND  LYMPHATIC  VESSELS  OF  THE  THOBACIO  WALLS. 

1    1  £  ^  +i,v..n  BPriVa  •  1  A  double  chain  of  rounded  grams. 
These  glands  ^ f  .  ^^^^^^^^^  the  intercostal  spaces,  and 

internal  thoracic  veBsels.  „«„  reoemne  Ibose  from  llie  convex 

The  lymphatics  of  the  '^'"Pl'"?™;^ 'f 'X  base  of  tbe  nrnsole,  from 
face  of      liver,  pass  to  the  gW»  ^'-^^^^fU^S  tb.t  acconWy  the 
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dnct  or  the  great  lymphatic  vein,  tlie  majority  of  them  tliroiigh  the  medium 
of  the  prepcctoral  glands.  These  vessels  receive,  on  their  course,  those 
which  are  brought  from  the  inferior  part  of  the  intercostal  spaces  into  the 
suprasternal  granulations. 

The  other  lymphatic  vessels  of  tho  costal  wall  ascend  between  the  two 
muscles  which  close  these  spaces,  and  go  to  the  subdorsal  glands,  which 
afterwards  eject  them,  near  the  origin  of  the  thoracic  duct,  in  the  form  of 
one  or  two  long  vessels  proceeding  in  a  retrograde  manner  on  each  side  of 
the  dorsal  column. 

LYMPHATIC  VESSELS  OF  THE  HEAD,  NECK,  AND  ANTEEIOR  LIMB. 

These  vessels  are  all  directed  towards  the  entrance  to  the  chest,  and  are 
gathered  into  a  group  of  glands,  called  the  prepectoral,  which,  with  regard 
to  the  lymphatics  of  the  anterior  part  of  the  body,  play  the  same  part  as 
the  sublumbar  glands  do  to  the  vessels  of  the  posterior  region. 

Before  arriving  at  this  common  point  of  convergence,  they  are  inter- 
cepted on  their  coui'se  by  other  glands,  which  form  four  principal  groups : 
1,  The  guttural  or  pharyngeal  glands;  2,  The  submaxillary  glands;  3,  The 
pi'escapular  glands  ;  4,  The  brachial  glands. 

In  studying  these  diiferent  glandular  groups  in  succession,  with  their 
aiferent  and  efferent  vessels,  we  will  give  a  sufficient  idea  of  the  entire 
lymphatic  apparatus  in  the  region  which  remains  for  us  to  examine. 

1.  Prepectoral  Glands.^ 

They  form,  on  each  side  of  the  terminal  extremity  of  the  jugular,  within 
the  inferior  border  of  the  scalenus  muscle,  a  very  large  mass  which  extends 
into  the  chest  by  passing  beneath  the  axillary  vessels,  and  ascends  to  the 
inner  face  of  the  first  rib. 

Into  these  glands  pass  the  lymphatic  vessels  emerging  from  the  pre- 
scapular  and  axillary  glands,  those  which  descend  along  the  trachea  with 
the  common  carotid,  and  which  come  from  the  pharyngeal  glands,  as  well 
as  the  majority  of  those  which  foUow  the  internal  thoracic  vessels. 

They  give  rise  to  several  short  and  voluminous  branches  :  those  from 
the  glands  of  the  right  side  form,  by  their  junction,  the  great  lymphatic 
vein ;  and  those  from  the  left  side  join  the  thoracic  duct,  or  are  inserted 
separately  beside  the  latter,  at  the  summit  of  the  anterior  vena  cava. 

2.  Pharyngeal  Glands. 

Very  numerous,  soft,  and  loosely  united  to  one  another,  these  glands  aro 
disposed  in  an  elongated  mass  that  occupies  the  lateral  plane  of  the  pharynx, 
below  the  guttural  pouch,  and  which  is  prolonged  backwards  even  beyond 
the  thyroid  body. 

They  receive  all  the  lymphatics  from  the  head :  some  come  directly 
from  the  base  of  the  tongue,  the  soft  palate,  the  pharyngeal  walls,  and  tho 
larynx ;  the  others  are  derived  from  the  submaxillary  glands,  and  from  a 
lobule  lodged  in  the  substance  of  the  parotid  gland. 

The  efferent  branches  which  leave  it  are  four  or  five  in  number. 
Always  voluminous,  they  descend  along  tho  trachea,  some  separately,  but 
the  majority  are  united  in  a  fasciculus  which  follows  the  carotid  artery; 

'  Tlicse  are  glands,  we  believe,  -which  ought  to  bo  regarded  as  the  representatives  of 
tlio  axillary  glands  of  Man. 

2  T  2 
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they  are  provided  on  their  course  with  several  elongated  glands,  to  which 
the  lymphatic  radicles  that  arise  from  the  cervical  portion  of  the  tracliea 
and  oesophagus  pass.  On  arriving  near  the  entrance  to  the  chest,  they  are 
lost  in  the  prepectoral  glands.  Some  of  theui,  however,  traverse  these 
without  dividing,  and  directly  enter,  on  the  left,  the  thoracic  duct,  and  on 
the  right,  the  great  lymphatic  vein.  It  has  been  even  possible  for  us  to 
inject  the  latter  vessel  by  one  of  these  canals  exposed  on  the  right  side. 

3.  Submaxillary  or  Suhijlossal  Glands. 
They  represent  a  fusiform  mass  situated  at  the  bottom  of  the  inter- 
maxillary space,  in  the  receding  angle  comprised  between  the  digastricus 
on  the  one  side,  and  the  mylo-hyoideus  and  subscapulo-hyoideus  muscles  on 
the  other,  above  and  near  to  the  external  maxillary  artery.  The  lymphatics 
of  the  tongue,  cheeks,  lips,  nostrils,  and  nasal  cavities  join  these  glands. 
Their  efferents  reach  the  pharyngeal  or  guttural  glands. 


4.  Prescapular  Glands. 

By  their  union  they  form  a  species  of  chain,  at  least  twelve  inches^  in 
length  placed  on  the  course  of  the  ascending  branch  of  the  inferior  cervical 
artery,  beneath  the  internal  face  of  the  levator  humeri  muscle,  and  descend- 
ing close  by  the  fixed  insertion  of  the  sterno-maxillaris  muscle. 

The  maiority  of  the  lymphatics  of  the  neck,  and  those  of  the  breast  and 
shoulder,  open  into  these  glands.  Their  efferents,  short  and  voluminous, 
enter  the  prepectoral  glands. 

5.  Brachial  Glands. 

Situated  beneath  the  anterior  Umb,  within  the  arm,  these  vessels  are 
divided  into  two  groups :  one  placed  near  the  ulnar  articulation,  withm  the 
inferior  extremity  of  the  humerus;  the  other  disposed  m  a  discoid  mass 
behind  the  brachial  vessels,  near  the  common  insertion  ol  the  adductor 
muscle  of  the  arm  and  the  great  dorsal  muscle.  ,  ^  ^ 

The  first  group  receives  the  vessels  from  the  foot  and  the  fore-arm, 
which  accompany  the  superficial  veins,  or  pass  with  the  deep  arteries  and 
veins  into  the  muscular  interstices.  It  sends  nine  or  ten  flexuous  branches 
to  the  second  group,  into  which  open  dii-ectly  the  lymphatics  of  the  arm 
and  shoulder,  and  from  which  emerge  a  certam  number  of  efferents  that 
pass,  in  company  with  the  axillary  vessels,  to  the  prepectoral  glands. 

Abtiole  in.— Great  Lymphatic  Vein. 

The  second  large  receptive  trunk  of  the  lymphatic  vessels,  this  great 
vein  rthe  ductus  lymvhaticus  dexier)  leaves  the  prepectoral  glands  of  the  right 
ISe  and  therefore  becomes  the  general  confluent  of  the  ymphatics  from 
the  rStt  anterior  limb,  the  right  axillary  and  superficial  costal  regions, 
as  well  as  the  right  half  of  the  head,  neck,  and  diaphragm. 

This  trunk  is  only  from  three-fourths  of  an  inch  to  two  inches  in  length 
« It  usLly  opens  at  the  junction  of  the  jugulars,  at  the  side  of  the  canal 
bv  anr  fice  furnished  with  a  double  semilunar  valve.    Sometimes  one  or 
JvCof  the  branches  which  concur  to  form  it  describe  circumvo  utions  around 
trrorresponding  brachial  trunks  or  some  of  its  divisions,  before  joining 
Z  ol^r  Sly,  it  is  not  rare  to  see  this  lymphatic  trunk  anastomose 


GREAT  LYMPHATIC  VEIN. 


045 


with  the  thoracic  duct  by  voluminous  collateral  branches,  then  unite  with 
it  in  such  a  way  as  to  he  inserted  together  by  a  single  orifice  above  the  gulf 
of  the  jugulars." — Colin. 

Fig.  303.  Fig.  304 


THE  GREAT  LYMPHATIC  VEIN  AND  ENTRANCE  OF  THE  THORACIC  DUCT. 

A,  Thoracic  duct ;  B,  Great  lymphatic  vein,  or  right  lymphatic  trunk  ;  c,  d,  Anasto- 
moses established  between  them  near  their  insertion. 


DtFFEEENTIAL  CHARACTERS  IN  THE  LVMPHATIC  SYSTEM  OP  OTHER  THAN  SOLIPED  ANIMALS. 

The  lymphatic  system,  glands  and  vessels,  is  more  developed  in  Eumiuants  and  tbe 
Pig  than  in  the  Carnivora. 

In  this  respect  the  domesticated  animnls  may  be  classified  in  the  following  order  : 
Ox,  Sheep,  Horse,  Pig,  Dog,  Cat. 

Ruminants. — "Tiie  thoracic  duct  of  large  Euminants,  when  it  has  entered  the  thorax 
by  a  special  opening  in  the  diaphragm,  almost  distinct  from  that  of  the  aortic  artTi,  is 
placed  above  and  to  the  right  of  the  aorta,  between  it  and  the  spine.  There,  altiiongh 
outside  the  corresponding  intercostal  arteries,  it  is  completely  concealed  by  a  thick  layer 
of  adipose  tissue,  in  which  are  numerous  subdorsal  glunds.  Towards  the  fifth  dorsal 
vertebra,  it  receives  a  large  lymphntic  vessel  coming  from  the  enormous  gland  that  exists 
on  the  track  of  the  cesnplmgus  in  the  posterior  meiliastinum ;  it  then  crosses  the  direc- 
tion of  the  aorta  and  the  oesophagus,  pas.-ics  to  the  left,  gains  the  entrance  to  the  thorax, 
and  opens  in  front  of  the  first  rib,  above  the  junction  of  the  left  jugular  with  the  anterior 
vena  cavn.^  .  ... 

"  The  varieties  it  presents  in  the  Ox  are  numerous  and  very  common.  The  rarest 
disposition  is  that  of  a  canal,  single  through- 
out its  entire  length,  such  as  it  has  been 
described,  and  such  as  it  is  usually  found 
to  be  in  small  ruminants  (Fig.  309).  This 
canal  (Fig.  306),  single  at  its  origin  and 
for  the  greater  part  of  its  extent,  often  bifur- 
cates towards  the  base  of  the  heart,  or  at  a 
short  distance  from  its  insertion.  Of  these 
two  branches,  one  passes  to  the  right  of  the 
oesophagus  and  trachea,  the  other  to  the  left 
of  these,  in  following  the  ordinary  direction  ; 
and,  at  the  entrance  to  the  thorax,  they  either 
terminate  separately,  each  in  the  angle  of 
union  of  the  jugular  and  corresponding  axil- 
lary vein,  or  together  at  the  same  point— the 
gulf  of  the  two  jugular  veins. 

"  It  happens  that  one  of  tiie  branches  of  the  bifurcated  canal  is  in  its  turn  subdividc^d 
into  two  smaller  branches,  and  that  the  other  experiences  at  the  same  time  a  similar 
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Zundel  has  pointed  out  the  curious  fact,  that  in  Ruminants,  the  loug  special 
lymphatic  gland  situated  between  (he  layers  of  the  mediastinum  and  above  t  ie  SZ' 
gu.s,  sometimes  becomes  so  voluminous  that  its  weisrht  imnedes  rn>,V^  n+iJ  L     •  n 
when  the  animal  is  lying.    The  bolus  of  food  ^iSte  Eft om^^^^^^S^^^^ 
oesophagus,  and  this  may  become  a  frequent  and  periodic  cause  of  indSestion  )"  ' 
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subdivision  :  in  such  a  way  tliat  t)io  trunk  of  the  cannl,  at  first  single,  becomes  double, 
then  quudruple,  and  cnnsequoiiUy  opens  into  the  venous  system  by  four  distinct  orifices. 

Fig.  306. 


Fig,  307 


Fig.  308 


VAttlEXlJiS  Oi'  THE  TIIOUACIC  DUCT  lx\  T1112  OX. 

Tf  tlie  branches  of  the  canal,  instead  of  re.naining  isolated.  sendolF  t^-^^^^  "^.f""^"' 
L  'e^tuUs  a^omplication  of  whie.h  SoHpcda  do  not  o^^^^^^^^^  ''^Hr  w   c  malSn.  then 
•  Tho  thoracic  duct  is  often  double  throughout  its  extent,    i  no 
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detnched  separately  from  the  cistern,  one  follows  the  right  side,  the  other  the  left  side  of 
the  anrtn  deseribins  an  nri-h  \vlioso  coni'avity  is  tlowuward  at  the  b;i8e  of  the  heart,  on 
the  lateral  parts  of  tho  triichcn,  terminating  eillu  r  very  neiir  one  another,  and  on  the  same 
transversal  lino,  at  the  iuncti<in  of  \hv.  two  jugulars,  or  one  to  the  right,  the  other  to  the  left, 
in  each  of  tliese  two  veins,  and  not  far  from  their  junction  with  the  axdlaries  (Fig.  307.) 

"  Wlien  the  two  canids  (iri.se  from  the  snblumbar  reservoir,  they  sometimes  repeatedly 
anastomose  with  each  other  by  sinuous  and  curved  branches,  as  shown  in  figure  308. 


Fig.  309. 


TUOKAGIC  DDCT  OF  SMALL,  RUMINANTS. 


"  Then  all  the  branches  collect  in  the  anterior  mediiistinnm,  and  constitute  a  single 
canal  which,  near  its  termination,  again  subdivides  into  four  vessels  that  open  separately, 
two  to  the  rigl.t  and  two  to  the  left,  in  the  u&ual  place. 

"  This  variety  is  the  most  remarkable  and  complicated  of  all  those  observed  in  the 
domesticated  animals. 

Pig. — "The  thoracic  duct  of  the  Pig,  usually  single  throughout  its  whole  extent, 
is  sometimes  divided,  at  one  to  one  and  a-half  inches  from  its  insertion,  into  two  branches 
which  soon  rermite  in  an  oval  dilatation  ;  this,  after  receiving  the  vessels  from  the  headj 
neck,  and  limbs,  opens  towards  the  extremity  of  the  left  jugular. 

Cahnivoba. — "  In  the  Bog,  Pecquet's  reservoir  is  enormous ;  in  shape  it  is  ovoid, 
and  is  prolonged  between  the  pUlars  of  the  diaphragm  into  the  thoracic  cavity.  The 
thoracic  duct  of  this  animal  generally  resembles  that  of  the  Pig.  Yet  it  sometimes 
otters  in  its  course  and  termination  very  numerous  variations :  Ruclbecky  has  noticed  a 
bifurcation  above  the  heart,  and  another  bifurcation  whose  branches  anastomose  with 
each  other  several  times.  Swammerdam  and  Stenon  have  figured  numerous  irregular 
anastomotic  divisions  towards  the  middle  of  a  single  canal,  to  its  point  of  departure.  These 
old  authors  have  indicated  and  represented  double  and  triple  insertions  of  different 
forms.  Lastly,  Bilsius  has  shown  an  arcii,  or  rather  a  very  remarkable  ring,  at  the 
entrance  of  the  conduit,  and  at  its  junction  with  the  lymphatic  vessels  of  the  neck  and 
anterior  limbs,  and  which  is  more  or  less  analogous  to  that  which  I  have  observed  on 
several  occasions  in  the  Horse,  Pig,  and  Cat."' 


CHAPTEK  III. 

THE  CIECULATORY  APPAEATDS  OF  BIRDS. 

We  will  briefly  examine  the  characteristics  of  the  different  portions  of  tlie  circulatory 
apparatus — the  heart,  blood-vessels,  and  lymphatic  vessels — of  birds. 

Article  I. — The  Heart. 

The  heart,  in  birds,  is  situated  quite  at  the  entrance  to  the  chest,  iu  the  median  line, 
and  is  contained  in  a  pericardium  that  adheres  to  tlio  posterior  diaphragmatic  septum 
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and  the  cervicnl  reservoir.    In  tlio  domesticated  spccicB,  it  lias  the  form  of  an  aoutc  ctme, 
whose  base  is  surmonntcd  by  a  hjss  distinct  auricidnr  mass  than  in  the  Mammalia. 

Internally  it  has  four  cavities.  The  rvjlil  ventricle  is  more  crcsceiit-.sijapcd  than  in 
Solipcds,  and  in  a  maimer  cnvclnps  the  lelt  vi.'ntriclc  in  front  and  to  the  right;  it  does 
not  reach  the  point  of  the  heart.  The  auricular  valve  is  not  tricuspid,  and  oflers  a  very 
remarkable  arrangement.  "Tiiis  valve,  in  fact,  instead  of  being  formed  as  usual  by 
TOembran(nis  curtains  whose  margin  is  retained  by  cords  fixed  to  the  walls  of  the 
ventricles,  is  composed  of  a  wide  muscular  haf  which  appears  to  be  a  portion  of  the 
inner  wall  of  tlie  venti-iclo  delaehcd  from  tlio  interventricular  septum.  This  septum  is 
convex,  and  the  auriculo-vcntricular  orifice  is  sitnattnl  in  the  space  comprisnd  between  it 
and  tlie  muscular  valve  in  question ;  so  that  when  the  latter  contracts  at  the  systole,  it  is 
applied  against  this  septum  and  closes  the  passage."  > 

There  is  nothing  particular  to  note  with  regard  to  the  left  venlricle,  whose  walls 
are  likewise  thicker  than  those  of  the  right. 

The  auricles  have  a  kind  of  diverticulum  or  sin-js,  in  which  the  veins  that  open  into 
each  of  these  cavities  unite. 

Article  II. — The  Akteeies. 

The  aorta  of  Gallinaceous  bii-ds  ascends  beneath  the  lower  face  of  the  right  lung,  then 
turns  abruptly  backwards  and  a  little  to  the  left.  It  attains  the  median  line  tow-.irds 
the  anterior  extremity  of  the  kidneys,  and  in  this  situation  it  readies  the  sacral  vertebra}, 
where  it  divides  into  three  branches— the  arteries  of  the  pelvic  limbs,  and  the  middle 

sacral  artery.  •  ,     -        .      ^  , 

Close  to  its  origin,  the  aorta  gives  off  the  IracMo-cephalir.  {or  mnomtnale)  Itimhs. 
With  the  Fowl  this  name  is  perfectly  correct,  as  they  both  furnish  vessels  to  the  wings 
and  head.  The  right  passes  upwards  and  forwards,  is  inflected  backwards  at  the  fir.>t 
rib,  and  continued  on  tiie  lower  face  of  the  wing  by  the  humeral  artery.  It  throws  off  a 
thoracic  artery,  whose  volume  is  in  relation  with  that  of  the  pectoral  muscles;  this  artery 
emits  superficial  branches  that  form  in  the  skin  of  the  abdomen,  with  other  vessels,  a 
very  rich  plexus  named  by  Barkow  the  rete  mirabile  of  incubation.  1 1  afterwards  gives  off 
a  cephalic  trunk,  from  which  arise  the  ascending  cervical,  vertebral,  and  right  carotid 
artery.  The  left  brachio-cephalic  trunk  has  the  same  distribution  as  the  riglit,  a  slight 
difference  only  being  observed  in  its  dii-cction  ;  on  leaving  the  thoracic  cavity  it  describes 

a  small  S  curvature.  .     -n   i       •  i- 

The  carotid  arteries  exhibit  a  somewhat  cui'ious  arrangement.  Each  springs  from 
a  corresponding  brachial  trunk;  and  placed  at  first  on  the  sides  of  the  neck  thty  make 
a  curve  whose" convexity  is  anterior,  and  gain  the  median  line  by  passing,  the  right 
above  the  oesophagus,  the  left  above  the  trachea.  They  remain  beside  each  other, 
beneath  the  longus  colli,  from  the  second  last  to  the  second  cervical  vertebrfe,  where 
they  separate  at  "an  acute  angle  and  reach  the  border  of  the  jaw,  terminatmg  there  in 
two  branches — the  internal  and  external  carotid  arteries. 

The  otiier  collateral  branches  furnished  by  it,  are :  1,  The  intercostal  arteries.  These 
may  arise  from  the  subcostal  branches  which  are  parallel  to  the  aorta ;  thus,  iii  the  Fowl, 
there  is  a  common  descending  intercostal  which  procetds  from  the  vertebral,  and  a  common 
ascending  intercostal  that  leaves  the  aorta  as  it  passes  into  the  abdomen ;  2,  'J  he 
cMliac  trunk,  which  connnences  at  the  middle  of  the  lower  face  of  the  lung,  and  descend- 
ing obliquely  backward,  reaches  the  posterior  aspect  of  the  liver.  It  divides.inio  several 
rarauscules,  of  which  there  are  three  principal  vessels :  a  very  fine  one  goes  te  the 
snleen-  a  left  or  middle  one  p  isses  to  the  gizzard  along  the  proventriculus;  the  third, 
more  voluminous,  is  directed  to  the  right  side,  gives  a  twig  to  the  liver,  and  is  continued 
bva  lon<r  vancreatico-duodenal  branch  that  joins  the  extremity  of  the  loop  which  the 
intestinelrorms  at  its  oiigin ;  3,  The  anterior  or  superior  mesen^er/c,  which  arises  at  a  sliort 
distance  behind  the  cosliac  trunk,  enters  the  mesentery,  and  is  directed  backwards, 
describing  a  curve  whose  convexity  is  antero-infcrior,  and  ^^'luch  emits  twigs  to  tne 
intestine-  4,  The  spermatic  or  ovarian  arteries.  The  in ferior  or  lyostenor  mcse:.ter,e 
leaves  the  subsacr.il  artery,  and,  by  some  ramuscules,  reaches  the  rectum  and  cloara. 

sLSy  be  oie  ils  ten^nnlion  in  three  branches,  the  aorta  give,  off  an  artery  that 
crosses  the  middle  portion  of  the  kidneys,  leaves  the  abdominal  cavity,  and  become,  dis- 
tributed to  he  anterior  muscles  of  the  thigh,  after  detaching  the  r<c  artery  The 
latter  proceeds  forward,  beneath  the  skin  of  the  abdomen,  and  anastomoses  with  the 
ramifications  of  the  thoracic  artery. 

'  Milne  EdioardB-' Lc<;ona  am  la  Physiologie  ot  I'Anatomie  Compnrde  dc  I'Hommc 
et  des  Animaux.'    Vol.  iii. 
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The  nrtcries  of  the  pelvic  limbs— the  femoral  or  cntral,  in  pnssing  above  the  iidiieys, 
furnish  the  renal  arteries;  they  then  h-ave  the  pelvis  by  the  groiit  ischiutic  notch,  im- 
mediatoly  beliind  the  coxo-femnriil  articulation.  Placed  beneatli  the  muscles  on  the 
posterior" face  of  the  thi':h,  in  following  the  branches  of  tho  lumbo  sucrul  plexus  as  far 
as  the  femoro-tiliial  articidation,  they  arc  then  continued  by  the  popliteal  yvsselB.  These 
arteries  throw  off  articular  ramuscidis,  tiie  racdnliary  artery  of  tho  tibia,  and  a  long 
branch  to  tlio  muscles  on  the  posterior  aspect  of  the  leg  ;  they  are  placed  in  the  groove 
resulting  from  th"  junction  of  tho  tibia  and  fibula,  and  pass  through  the  osseous  inter- 
space to  form  the  anterior  tibial  arteries. 

The  middle  sacral  continues  the  aorta  to  the  bottom  of  the  pelvis ;  when  it  arrives 
below  the  latt  coccygeal  vertebra,  it  forms  a  kind  of  arch  whose  r.imific.itions  are  dis- 
tributed among  the  muscles  and  quills  of  the  tail. 

Abticle  III, — The  Veiks. 

As  in  Mammals,  the  veins  are  distinguished  as  belonging  to  the  great  and  lesser 
circulation. 

The  veins  of  the  great  circulation  ore  collected  into  three  trunks  that  open  into  the 
right  auricle  of  the  heart ;  there  are  two  anterior  venie  cavse  and  one  posterior  vena  cava. 
They  enter  a  particular  compartment,  a  kind  of  sinus,  iu  the  auricle. 

The  anterior  vense  cavx.  collect  the  blood  from  the  subclavian  arteries  and  thoaC  of 
the  head.  T\\e  jugular  veins,  which  are  their  principal  branches,  are  not  the  satellites 
of  the  cnrotid  arteries,  as  in  the  larger  domesticated  animals;  they  are  superficial  and 
placed  on  tlie  sides  of  the  trachea;  while  the  carotids  are  pbiced  in  the  median  lino, 
laeneath  the  long  flexor  muscle  of  the  neck.  They  are  not  of  the  same  calibre  iu  all 
species,  the  light  jugular  being  more  voluminous  than  the  left ;  there  is  always,  however, 
a  transverse  anastomosis  between  the  two  jugulars,  below  the  base  of  the  cranium. 

Tho  posterior  or  inferior  vena  cava  commences  at  the  anterior  extremity  of  the 
kidneys,  and  passes  forwards,  traversing  the  right  portion  of  the  liver,  receiving  the 
hepatic  veins,  and  enters  the  right  auricle. 

Among  the  branches  forming  it,  there  may  be  cited  the  femoral  or  crural  veins. 
These  vessels  do  not  accompany  the  corresponding  arteries ;  not  entering  the  pelvic 
cavity  by  the  great  ischifitic  notch,  they  pursue  a  course  analogous  to  that  described  for 
these  vessels  in  Solipeds,  in  passing  beneath  the  crural  arch. 

In  birds  furnished  with  a  crest  and  mandibles,  the  skin  of  the  head  is  provided  Avith 
an  excessively  rich  vascular  plexus. 

Article  IV. — The  Lymphatics. 

Birds  possess  lymphatic  vessels  and  glands.  The  latter  are  few,  and  are  scarcely  met 
with  elsewhere  than  in  the  cervical  region  ;  the  former  are  abundant  in  the  viscera,  and 
unite  in  such  a  manner  as  to  foim  two  thoracic  duels.  These  ducts  commence  at  the 
cceliac  trunk,  and  pass  along  the  lower  face  of  the  lung,  receiving  the  lymphatics  of  that 
organ  and  those  of  the  wings,  and  finally  open  into  the  jugular  veins,  "a  little  in  front  of 
their  union  with  the  axillary  veins,  A  transverse  branch  forms  a  communication 
between  the  two  thoracic  ducts,  towards  theu-  teimiuatiun. 
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BOOK  VI. 
Appauatus  of  Innervation. 


FIRST  SECTION. 


THE  NERVOUS  SYSTEM  IN  GENERAL. 


The  fimctions  whose  instruments  we  have  just  described,  suffice  in  them- 
selves to  maintain  nutrition  ~i]iat  mysterious  molecular  movement  which  is  the 
ultimate  object  of  the  activity  of  organs,  and  the  essence  even  of  life  :  loeo- 
motory  acts  which  permit  the  animal  to  seek  its  food  and  to  introduce  it  into 
its  organism,  lead  to  the  elaboration  and  absorption  of  the  assimilable 
materials  of  the  alimentary  maps  in  the  interior  of  the  digestive  cavity,  the 
cii'culation  of  the  reparative  fluids  in  the  economy,  and  the  depuration  and 
revivification  of  these  fluids  by  the  action  of  the  lungs  and  the  kidneys :  in 
brief,  could  anything  more  be  required  to  constitute  the  conditions  necessary 
for  the  manifestation  of  the  nutritive  phenomena  ? 

And  yet,  while  the  anatomist  conceives  in  his  mind  a  vertebrate  animal 
exclusively  endowed  with  the  apparatus  destined  to  execute  these  functions ; 
while  he  supposes  the  breath  of  life  and  the  dependent  properties  of  that 
animating  principle  to  be  due  to  these  apparatus,  he  could  not  succeed  in 
creating  an  imaginary  being  capable  of  moving,  digesting,  keeping  in  circula- 
tion the  nutritive  fluids,  reviving  these  fluids  by  respiration  and  ui-mary  depu- 
ration in  a  word,  of  executing  all  those  acts  whose  concurrence  is  indispens- 
able to  the  maintenance  of  nutrition,  the  supreme  vital  act.  It  is  because  the 
tissues  of  that  animal,  though  possessing  the  organic  properties  inherent  m 
their  structure,  require  an  excitant  capable  of  bringing  these  properties  into 
play.  Their  inertia  is  due  to  the  absence  of  this  excitant ;  for  all  motion, 
no  matter  what  kind  it  may  be,  demands  for  its  realisation,  not  only  the 
motor  faculty  in  the  organ  Avhich  executes  it,  but  also  an  excitatory  cause. 

But  give  to  this  mutilated  organism,  this  creation  of  our  fancy,  white 
cords,  ramifying  by  extremely  slender  divisions  in  the  depth  of  these 
instruments  of  life,  and  commencing  from  a  central  axis  lodged  m  the 
cranium  and  spinal  canal ;  or,  in  other  words,  add  to  our  incomplete 
animal  an  apparatus  of  innervation,  and,  as  if  by  enchantment,  there  will 
appear  the  first  signs  of  life.  Owing  to  the  peculiar  properties  which  dis- 
tin<^uish  the  tissues  of  this  apparatus,  and  concerning  which  we  will  have 
mo?e  to  say  hereafter,  it  plays  the  pai-t  of  an  exciter  and  regulator  with  regard 
to  the  properties  of  the  other  tissues.  Stimulated  by  the  nervous  system,  these 
properties  no  h.nger  remain  in  a  latent  state,  but  manifest  themselves  by 
heir  usual  results-such  as  contracti^on  in  the  muscles,  ^^f  j^^^^^''^^ 
and  secretion  in  the  membranes  and  glands ;  hen  he  ^"U^erfect  bo mg  at 
once  begins  to  digest,  respire,  ctc.-m  a  word,  to  live,  and  is  ^^orthy 
taldng  rank  in  the  animated  world. 
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But  the  effects  of  this  radical  transformation  do  not  coasc  hero.  Tho 
animal  thus  rendered  apt  to  tho  nutritive  movement  acquires,  beyond  this 
vegetative  life,  the  couimon  appanage  of  all  organised  beings,  all  tho  attributes 
of  what  it  lias  become  habitual,  after  Bichat,  to  term  animal  Zi/e— that  is, 
sensibility,  volition,  instinct,  and  intelligence. 

The  perceptive  centre  which  receives  tho  excitations  developed  at  the 
periphery  of  organs,  or  in  their  structure ;  the  excitatory  centre  which 
induces  motion  in  all  the  other  tissues ;  the  seat  of  the  instinctive  and 
intellectual  faculties ;  in  short,  does  not  the  apparatus  of  innervation,  thus 
charged  with  tlie  grandest  physiological  finality,  present  itself  as  a  most 
attractive  study  ?  We  will  commence  by  giving  a  general  and  succinct  idea 
of  its  conformation,  structure,  properties,  and  functions,  before  undertaking 
the  special  description  of  the  different  parts  composing  it. 

GENERAL  CONFORMATION  OF  THE  NERVOUS  SYSTEM. 

The  apparatus  of  innervation  comprises  a  central  and  a  peripheral 
portion. 

The  first  represents  a  very  elongated  stalk  lodged  in  the  spinal  canal, 
and  bulging  at  its  anterior  extremity,  which  occupies  the  cranial  cavity. 
This  is  named  the  cerebrospinal  axis  or  centre. 

The  second  consists  of  a  double  series  of  ramescent  branches,  which  are 
given  off  laterally  from  the  central  stalk,  to  be  distributed  to  all  parts  of 
the  body  ;  these  branches  are  the  nerves. 

The  Ceuebro-spinal  Axis. — The  stalk,  or  axis  properly  so  called, 
lodged  in  the  spinal  canal,  forms  the  spinal  marrow  (or  cord).  It  is  a  large 
white  cord,  terminating  in  a  point  at  its  posterior  extremity,  and  giving  rise, 
at  each  intervertebral  foramen,  to  one  of  those  nervous  branches  which,  collec- 
tively, represent  the  peripheral  portion  of  the  apparatus  of  innervation. 

The  bulging  extremity  inclosed  in  the  cranium,  is  named  the  enceplialon 
(or  hrain).  More  complicated  in  its  conformation  than  the  spinal  cord,  this 
portion  is  divided,  as  we  will  see,  into  four  parts:  1,  A  white  peduncle, the 
continuation  of  the  spinal  cord ;  2,  Three  grey-coloured  ovoid  masses,  one 
of  which  is  posterior,  the  other  two  being  anterior,  and  placed  symmetrically 
side  by  side.  This  medullary  prolongation  emits,  right  and  left,  like  the 
cord  itself,  nervous  branches  destined  almost  exclusively  for  the  head. 

The  Nerves. — The  nerves  are  in  the  form  of  fasciculated  cords,  and 
make  their  exit  from  tho  orifices  at  the  base  of  the  cranium,  or  through  the 
intervertebral  foramina,  passing  into  all  the  organs  by  ramifying  like 
arteries,  which  tliey  generally  accompany. 

All  the  nerves  have  their  origin  from  the  medullary  axis,  or  from  its 
encephalic  prolongation,  by  radicles  more  or  less  apparent.  They  are 
divided,  according  to  the  relative  position  of  their  point  of  emergence,  into 
two  great  categories  ;  the  superior,  arising  from  the  corresponding  face  of 
the  spinal  axis  ;  the  others,  inferior,  escaping  from  the  lower  face  :  a  distinc- 
ticm  which  is  perfectly  appreciable  with  regard  to  the  cord  itself,  but  which 
is  more  difficult  to  establish  in  the  encephalic  peduncle,  as  it  is  less 
distinct. 

At  their  emergence  from  the  bony  canals  which  give  them  passage 
the  radicles  of  each  nerve  always  unite  into  a  thick  common  trunk. 

In  the  majority  of  cases,  there  enters  into  the  composition  of  this  trunk 
the  nerves  or  fibres  of  the  two  orders ;  only  a  few  nerves  are  composed  of 
fibres  of  the  one  kind,  and  these  all  belong  to  tho  brain. 
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At  tlie  origin  of  tlie  trunk  into  which  tho  ncrvo  roots  are  collected, 
there  is  a  greyish  enlargement  termed  a  fjanrjlion ;  but  this  peculiarity 
belongs  exclusively  to  tho  superior  fibres. 

After  a  variable  course,  which  is  generally  short,  this  trunk  divides  into 
branches,  the  point  of  departure  for  all  the  nerves  of  the  body.  Among 
these  branches,  those  which  are  expended  in  the  apparatus  of  animal  life  are 
pairs,  and  perfectly  alike  on  both  sides  of  tho  body.  Those  of  the  organs 
of  nutrition  are  composed  at  first  of  an  almost  symmetrical  double  chain, 
placed  beneath  the  spinal  column,  and  whose  elements  are  borrowed  from 
nearly  all  the  nervous  trunks  emanating  from  the  cerebro-spinal  axis ;  in 
proceeding  to  their  destination,  their  distribution  is  most  irregularly  com- 
plicated. As  they  ofier  on  their  course  a  great  number  of  ganglia  similar  to 
those  we  have  already  mentioned,  they  are  called  ganglionic  nerves  ;  they  are 
also  designated  the  nerves  of  organic  or  vegetative  life,  while  the  others  are 
named  the  nerves  of  animal  life  or  of  relation. 
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STBUOTURE  OF  THE  NEKVOUS  SYSTEM. 

Two  particular  substances,  one  grey,  the  other  wTiite,  enter  into  the 
organisation  of  the  nervous  apparatus.  These  two  substances  are  formed, 
the  first  by  nerve-tubes  and  united  nerve-cells ;  the  second  by  tubes  alone. 

The  nerve-tuhes  are  microscopic  elements,  composed  of  a  proper  wall  and 
contents.  The  wall,  named  the  nervous  sheath  (sheath  of  Schwann),  is  a  thin, 
homof^eneous,  elastic  membrane  that  contains  in  its  substance  or  its  inner  face 
some  nuclei  of  cells.  It  is  not  visible  in  quite  fresh  tubes.  The  contents 
comprise,  in  the  centre,  a  solid  core,  the  axis-cylinder 
(or  primitive  hand  of  Eemak),  which  becomes  very  appa- 
rent after  the  addition  of  certain  reagents  ;  between  the 
axis-cylinder  and  the  wall  is  found  a  viscid  substance,  the 
nervous  medulla  or  ivhite  substance  of  Schoann,  which 
coagulates  very  quickly  under  the  influence  of  cold. 

When  the  medulla  is  solidified,  it  is  seen  to  be 
bordered  by  two  dark  lines,  parallel  to  the  walls  of  the 
nerve-tubes;  this  aspect  has  caused  the  latter  to  be 
named  "  double-contoured  tubes  (or  nerve-fibres)." 

All  the  nerve-tubes  do  not  possess,  at  the  same  time, 
these  three  parts,  for  the  medulla  may  be  absent ;  so  that 
there  are  distinguished  medullaied  and  non-medulMed 
nerve-fibres.    The  first,  more  or  less  thick,  are  met  with 
in  the  nervous  centres,  and  at  the  origin,  and  in  the 
middle  portion  of  the  nerves ;  the  second  are  found  at 
the  termination  of  nerves,  and  in  the  great  sympathetic. 
There  are  also  observed  in  the  nerves  of  organic  life,  elongated  elements, 
designated  fibres  of  Bemalc,  grey  fibres,  and  nucleated  nei-vous  fibres.  These 
are  pale,  flattened  fibres,  with  parallel  borders,  and  furnished  with  elliptical 
nuclei.  Some  authorities  consider  these  to  bo  bands  of  connective  tissue,  and 

not  nerve  elements.  ,  a        n       i  i 

The  nerve-cells,  or  corpuscles,  are  voluminous,  and  are  formed  by  a  mass 
of  cn-anular  protoplasm  without  any  enveloping  membrane.  In  the  ganglia 
they  are  covered  by  a  layer  of  fibrous  connective  tissue,  provided  with  nudoi 
which  appear  to  furnish  them  with  a  very  thick  enveloping  |^^'"^rane  .T he 
nucleus,  with  one  or  two  nucleoli,  is  often  surrounded  by  granulations, 
whose  dark  colour  gives  rise  to  the  supposition  that  they  are  pigment  ceUs. 


DIAGEAM  OF  STRUG- 
TUBE  OF  NERVE 
FIBRE. 

1,  Sheath;  2,  Medul- 
lary substance  of 
Schwann  ;  3,  Axis- 
cylinder,  or  primi- 
tive band. 
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The  uerve-cells  have  prolongations  or  poles,  whose  number  varies  from  one 
to  five  Cells  with  only  one  prolongation  are  named  unipolar ;  those  which 
have  two  are  bipolar ;  and  those  which  have  a  greater  number  are  designa- 
ted multipolar.  These  poles  establish  relations  with  the  nerve-tubes,  and 
constitute  the  origin  of  the  nerves. 


MULTIPOLAU  OR  STELLATE  GANGLIONIC  NERVE-CEI,L,  WITH  ONE  OV  ITS 
PROLONGATIONS  — 

a,  Becoming  continuous  with  the  axis-cylinder  of  a  double-contoured  nerve-fibre,  b. 

Such  are  the  anatomical  elements  that  enter  into  the  structure  of  the 
nervous  system. 

In  the  white  substance  of  the  cerebro-spinal  axis,  only  medullated  nerve- 
tubes  of  every  size  are  found  ;  in  the  grey  substance  are  tubes,  and  a  more 
or  less  considerable  number  of  uerve-cells  are  situated  along  their  course. 

To  these  two  elements  is  added  a  large  quantity  of  blood-vessels,  which 
are  incomparably  more  abundant  in  the  grey  than  in  the  white  substance. 

In  the  nervous  cords,  the  elementary  tubes  ai-e  alone  met  with ;  they  are 
disposed  in  long  bundles,  which  are  collected  into  successively  increasing 
fasciculi.  A  cellulo-vascular  envelope,  the  neurilemma  (or  perineurium), 
binds  all  these  fasciculi  into  a  single  cord,  and  forms  a  special  sheath 
around  each  of  them.  The  details  of  their  organisation  will  be  referred  to 
hereafter. 

It  is  admitted  that  the  ganglionic,  or  nerves  of  organic  life,  possess  a 
greater  quantity  of  slender  tubes  than  the  others.  These  tubes  are  com- 
monly designated  as  the  organic  nerve  fibres.  They  also  contain  fibres  of 
Kemak. 

In  the  ganglia,  the  cells  are  joined  to  the  nerve-tubes.  It  has  been  shown, 
by  dissection  and  microscopical  observation,  that  the  corpuscles  comjiosing 
the  ganglia  at  the  origin  of  the  trunks  aro  all  attached  to  the  superior 
fibres.    The  other  tubes  have  none. 

In  the  cerebrospinal  axis,  the  two  substances  are  equally  associated  with 
each  other,  but  in  a  variable  manner,  according  to  the  region.    In  the  cord 


654 


THE  NERVOUS  SYSTEM  IN  GENERAL. 


and  its  iirolongatiou  into  tlio  cnccpliixIf)M,  tlic  groy  substance  occupies  the 
interior,  while  it  is  spread  over  the  exterior  of  the  encephalic  lobes  and 
envelops  the  white  substance. 


FisT.  312. 


Fig.  313, 


MICROSCOPIC  GANGLION  FROM  HEART 
OP  FROG. 


BIPOLAR  GAXGLIONIC  CELLS  ANU  NERVE- 
FIBRES,  FROM  GANGLION  OF  FIFTH  PAIR 
IN  LAMPRUY. 


(In  some  instances,  as  in  the  cells  of  various  parts  of  the  spinal  cord, 
the  prolongations  subdivide  and  ramify  in  a  curious  manner,  and  form  a  close 
network  that  penetrates  the  surrounding  nervous  tissue.  In  addition  to 
these,  there  are  other  very  complex  nerve- cells  whose  structure  has  only 


Fior.  315 


Fig-.  314. 


STELLATE  NERVE-CELL,  FROM  THE 
NUCLEUS  CERVICIS  CORNU  (POS- 
TERIOR VESICULAR  column)  OP 
A  POJTUS  OF  SIX  MONTHS. 
MAGNIFIED  420  DIAMETERS. 


STRUCTURE  OF  GANGLIONIC  NERVE-CELL. 

A,  According  to  Boale;  n,  According  to 
Arnold.— a.  Straight  fibre;  6,  Double 
spiral  fibre ;  c,  Capsule  of  connective 
tissue. 


recently  been  clearly  established.  These  have  been  found  in  the  sympathetic 
ganglia,  and  each  is  invested  in  a  capsule  of  connective  tissue.    In  sJiapc, 
the  cell  is  pyriform,  and  it  contains  a  nucleus ;  from  the  narrow  end  spnn 
two  fibres,  that  pass  in  opposite  dii-ections  when  they  reach  the  nervous 
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bundle  to  wliicli  tlioy  are  distributed.  This  disposition  Las  given  rise  to  the 
opinion  that  every  nerve-fibre,  no  matter  how  long  its  course  may  be,  is  a 
loop  that  originates  in,  and  returns  to,  the  same  cell.  One  of  the  fibres  that 
enters  the  cell,  and  looks  like  a  stalk  to  it,  is  usually  straight ;  the  other 
seems  to  arise  from  the  outside  of  the  cell,  is  sometimes  double,  and  circles 
round  the  other  in  a  spiral  manner  two  or  three  times.  Both  fibres  at  first 
resemble  the  cylinder-axis  of  ordinary  nerve-fibres,  and  may  subsequently  be- 
come dai-k-bordered,  or  remain  pale  fibres.  The  spii-al  fibres  bear  large  oblong 
nuclei  in  their  course.  Some  observers  state  that  they  have  traced  the 
straight  fibre  into  the  nucleus,  and  the  spiral  fibre  into  a  plexus  on  the 
exterior  of  the  cell,  but  which  may  be  ultimately  traced  into  the  nucleolus  ; 
so  that  the  two  fibres  are  continuous  through  the  nucleus  and  nucleolus). 

PROPERTIES  AND  FUNCTIONS  OF  THE  NEEVOtTS  SYSTEM. 

It  would  require  a  long  chapter  to  do  justice  to  this  subject,  and  we 
could  not  venture  on  it  here  without  going  beyond  our  domain.  We  will, 
however,  offer  some  remarks  on  those  notions  connected  with  the  properties 
and  functions  of  the  nervous  system  which  are  strictly  necessary  for  the 
comprehension  of  the  anatomical  facts  to  be  hereafter  dealt  with. 

And  first  as  to  the  properties  of  the  nerves. 

We  will  suppose  the  spinal  canal  to  be  opened  in  the  lumbar  region,  and 
the  cord  laid  bare  in  a  living  animal.  If  we  cut  across  the  inferior  roots  of 
one  of  the  spinal  nerves,  and  if  we  compress  with  a  pair  of  forceps  one  or  more 
of  these  roots,  by  the  end  remaining  attached  to  the  cord,  nothing  results 
to  denote  that  this  irritation  has  had  any  influence  on  the  organism.  But 
if,  instead  of  operating  on  the  central  or  attached  end  of  these  divided  roots, 
we  excite  the  peripheral  end  which  is  continued  by  the  trunk  of  the  nerve, 
contraction  of  the  muscles  of  the  limb  which  receives  the  fibres  coming 
from  the  irritated  roots  is  produced. 

The  muscular  tissue  comports  itself  as  if  the  irritation  were  directly 
applied  to  it ;  so  that  the  nerve  has  served  as  the  medium  of  communication. 
It  has  received  the  excitation,  it  has  been  impressioned  by  it,  and  it  has 
conducted  this  to  the  muscles  to  which  the  nerve  is  distributed.  This 
double  reaction  produced  by  the  nervous  tubes  is  their  special  attribute, 
their  essential  property.  With  M.  Vulpian  we  might  designate  it  as  a  whole 
by  the  name  of  neurility ;  but  it  is  necessary  to  distinguish  the  two  modes  it 
affects  by  naming  the  property  of  being  impressed  by  excitations  as  the 
excitahility  of  the  nerve,  and  nervous  conductibility  its  aptitude  to  convey  the 
excitations  which  have  impressed  it. 

The  same  experiment  may  be  repeated  on  the  upper  roots.  It  is  then 
perceived  that  the  pinching,  which  produces  no  elfect  at  the  peripheral 
extremity,  causes  pain  when  applied  to  the  central  end.  The  animal 
testifies  immediately,  by  cries  and  movements,  that  it  feels  the  touch  of  the 
forceps.  But,  as  will  be  mentioned  in  a  moment,  the  impression  resulting 
from  this  touch  has  only  been  perceived  by  the  brain ;  it  has  therefore  been 
conducted  to  the  spinal  cord  by  the  excited  nervous  fibres,  and  then  to  the 
brain  by  the  fibres  of  this  medullary  axis. 

In  putting  to  one  side,  for  the  moment,  the  part  played  by  the  latter  in 
the  phenomenon  now  analysed,  it  will  be  seen  that  the  superior  fibres  of  the 
spinal  nerves  enjoy  the  same  attributes  as  the  inferior ;  neurilily  is  their 
appanage,  and  this  property  is  apparent  in  its  two  qualities— e.Tci<a6i7i7y  and 
conductibiliiy.    Only  hero  the  latter  property  is  exercieod  in  a  centripetal 
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sense ;  while  in  the  first  iiiBtanco  it  acted  in  a  centrifugal  sense.  But  it  must 
not  be  assumed  that  these  two  conductibilities  are  essentially  distinct.  The 
physiological  diiferenccs  by  which  they  appear  to  be  distinguished  seem  to 
belong  to  the  diliereuce  in  the  relations  of  the  nerve-fibres  with  the  organs 
to  which  they  arc  distributed.  In  one  case,  that  of  the  centrifugal  nerves,  the 
organs  of  reaction — the  muscles — are  placed  at  the  peripheral  extremity  of 
the  nerves ;  in  the  case  of  the  centripetal  nerves,  the  organs  of  reaction — 
the  brain  and  spinal  cord — are  found  at  the  central  extremity  of  the  nervous 
fibres.  This  theory  of  the  unity  of  nervous  conductibility  has,  moreover, 
been  proved  to  be  correct  by  the  researches  of  Philipeaux  and  Vulpiau,  who 
have  ixtilised  the  experiment  of  Gluge  and  Thiernesse  on  the  union  of  the 
central  end  of  the  lingual  (centripetal)  with  the  peripheral  end  of  the 
hypoglossal  nerve  (centrifugal),  to  demonstrate  that  the  fibres  of  the  former 
then  acquire  centrifugal  conductibility. 

It  is  easy  to  demonstrate  that  this  double  property  of  conduction  belongs 
to  all  the  nerve-fibres  springing  from  the  cerebro-spinal  axis,  centripetal 
conductibility  being  peculiar  to  the  superior  fibres,  and  centrifugal  conducti- 
hility  to  the  inferior  ones.  It  is  also  demonstrated  that  this  conduction  acts 
in  either  one  sense  or  the  other,  whatever  may  be  the  point  on  the  com-se  of 
the  nerves'  so  stimulated ;  as  the  nerve-tubes  possess,  throughout  their  whole 
length,  the  property  of  excitability  and  conductibility. 

The  fibres  with  centrifugal  conductibility  constitute  the  motor  nerves ; 
those  whose  conductibility  is  centripetal  are  the  sensitive  nerves.  But  sensi- 
bility does  not  exist  only  in  the  filaments  of  the  superior  roots ;  it  has  also 
been  remarked  in  the  lower  roots,  and  they  owe  it  to  the  filaments  which 
are  given  off  from  the  roots  whose  conductibility  is  centripetal,  and  which 
return  to  the  nervous  centres  by  the  motor  roots.  The  sensitiveness  evinced 
by  these  motor  roots  is  named  recurrent  sensibility. 

The  anatomical  and  physiological  characters  of  the  nerves  persist  as 
lon«'  as  they  communicate  with  the  centres.  If  they  are  divided  at  any  part 
of  Sieir  course,  the  portion  attached  to  the  spinal  axis  still  preserves  its 
properties ;  but  that  situated  beyond  the  section—the  peripheral  end,  as  it 
is  named— degenerates,  and  becomes  incapable  of  conducting  the  sensitive 
impressions,  or  of  transmitting  the  voluntary  motor  excitations. 
Now  as  to  the  spinal  cord.  _ 
Does  the  medullary  axis,  which  has  apparently,  m  great  part,  the 
structure  of  a  nerve,  possess,  like  the  latter,  excitability  and  conductihility, 
those  two  essential  properties  of  the  peripheral  nervous  system  \ 

Excitability  is  entii-ely  absent  in  the  grey  substance.  On  the  surface  ot 
a  section  of  the  cord,  the  slightest,  or  oven  the  most  intense  irritation  of  this 
portion  produces  no  reaction.  In  the  white  substance,  this  excitability  can 
only  be  easily  rendered  evident  on  the  surface  of  the  upper  bundles  or 
fasciculi,  where  it  is  exquisite.  With  regard  to  the  always  Imuted  reactions 
observed  when  the  excitations  are  made  on  the  deep  part  of  the  fasciculi,  it 
is  difficult  to  say  if  they  result  from  the  excitabHity  of  the  spinal  cord,  or 
that  of  the  nerve  roots  that  traverse  the  white  substance. 

Nervous  conductibility  is  certainly  one  of  the  attributes  of  the  spmal 
cord-  the  transmission  of  excitations  of  the  sensitive  nerves  to  the  braiu, 
and  the  voluntary  movements  tliat  result  from  stimulation  of  the  motor 
nerves  demonstrate  that  the  necessary  medium  between  the  nerves  aud 
S-the  spinal  cord-possesses  conductibility.  But  does  tins  por  ion  of 
the  nervous  system  possess  no  other  property?  Yes;  it  may  act  as  a 
nervous  centref  and  the  following  experiment  irrefutably  demoustnaes  it . 
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I  will  suppose  tLat  an  animal  has  had  its  spinal  cord  cut  across  in  the 
lumbar  region,  and  I  excite,  by  pinching,  one  of  the  superior  roots  re- 
maining intact  on  the  caudal  portion.  The  stimulus  cannot  be  conducted 
to  the  brain,  as  this  jmrt  is  isolated  from  it ;  and  yet  movements  take  place 
in  tho  muscles  of  the  posterior  members.  Does  it  happen  that,  after  section 
of  the  medulla,  the  conductive  property  of  the  nervous  fibres  which  originate 
superiorly  is  interverted  and  changed  into  centrifugal  conductibility  ?  No; 
for  after  the  transverse  section  of  these  roots,  the  irritation  of  their  central 
end  produces  exactly  the  same  effects.  It  must  be,  therefore,  that  the 
excitation  had  first  reached  the  medulla,  and  was  then  transmitted  by  it  to 
the  muscles  by  means  of  the  centrifugal  current  fibres.  And  this  is  really 
what  occurred  ;  the  section  of  the  whole  of  these  fibres  on  the  trunk  of  the 
cord  hindered  the  manifestation  of  all  movement  in  the  muscles  when  the 
superior  roots  were  touched.  There  is,  as  has  been  said,  reflexion  in  the 
substance  of  the  cord,  on  to  the  inferior  roots,  from  the  irritation  due  to  this 
pinching,  and  the  property  which  permits  the  medullary  axis  to  act  in  this 
manner  is  named  the  reflex  power.  It  may  be  remarked  that,  if  we  suppose 
for  a  moment  the  superior  and  inferior  nervous  roots  to  be  united  in  an 
arch  in  the  sixbstance  of  the  spinal  cord,  this  reflex  property  would  be 
nothing  more  than  the  nervous  conductibility  itself  operating  precisely  in  the 
direction  special  to  each  kind  of  nerves. 

This  union  really  takes  place  ;  only  the  nerve-roots  are  not  in  communi- 
cation, except  through  the  medium  of  the  cells  in  the  grey  substance,  in 
which  the  sensitive  is  changed  into  motor  excitation. 

The  reflex  power  is  extinct  immediately  after  death  occurs  in  Mammals, 
but  it  may  last  for  several  hours,  or  even  for  a  day,  in  a  decapitated  animal 
in  which  asphyxia  has  been  averted  by  pulmonary  insufiiation.  The  extent 
of  the  movements  it  determines  is  in  relation  to  the  intensity  of  the  stimulus 
which  is  the  primary  cause  of  it ;  merely  localised  when  they  result  from 
a  slight  irritation,  these  movements  may  take  place  in  all  the  muscles  of  the 
body  after  an  energetic  stimulation. 

Let  us  now  inquire  into  the  attributes  of  the  encephalon. 
Excitability  is  not  remarked  in  all  parts  of  the  brain;  it  exists  in 
several  points  of  the  medulla  oblongata,  and  in  the  deep  substance  of  the 
cerebellum ;  but  it  cannot  be  rendered  evident  on  the  surface  of  the  latter 
nor  yet  m  the  cerebral  hemispheres.  The  brain  possesses  conductibility' 
because  the  grey  substance  composing  it  is  the  receiver  of,  and  the  point  of 
departure  for,  all  the  excitations.  In  fine,  the  encephalic  mass  should 
possess  neuril.ty  like  the  nerves,  but  this  general  property  is  more  or  less 
modified.  _  What  more  particularly  distinguishes  the  encephalon  is  its  action 
as  a  sensitivo-motor  centre ;  in  it  arrive  the  excitations  from  the  sensitive 
nerves,_  and  there  they  are  felt  and  judged.  In  the  brain  arise  the  motor 
excitations  which  result  m  spontaneous  voluntary  movements 

In  an  animal  paralysed  by  division  of  the  cord  at  the  oceipito-atloid 
articulation,  and  m  which  death  has  been  prevented  by  artificial  respiration 
observation  demonstrates  that  sensibility  and  spontaneous  motricity  are 
preserved  m  the  head,  whose  nerves  are  in  direct  communication  with  the 
encephalon.  Pinch  the  upper  lip,  and  tlie  patient  testifies  by  the  movements 
of  this  organ  that  It  feels  pam.    Pass  the  finger  towards  the  eye,  and  the 
eyelids  are  twinkled  and  closed:  a  proof  that  tho  animal  seoL  obiects 
appreciates  the  distance  which  separates  it  from  them,  and  tries  to  remove 
the  eye  from  tlie.r  contact     More  striking  still,  the  animal  feels  lumgry 
and  endeavours  to  satisfy  this  craving  by  seizing  the  food  within  its  reach,  and 
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masticating  ami  swallowing  it.  After  tliin  demonstration,  it  is  no  longer 
possible  to  doubt  that,  if  an  animal /ticZs,  it  is  by  tlic  brain,  and  if  it  wilh,  it  is 

also  by  tbo  brain.  ,        •,   .      r  4.1 

But  sensihility  and  volition  do  not  constituto  tbo  only  attributes  ot  tlie 
brain  tissue  ;  for  it  is  the  scat  of  otbor  manifestations  not  less  interesting— 
those  of  tbo  instincts  and  intelligence. 

If  the  cncopbalon  is  to  bo  considered  as  the  immediate  instrument  ot  ail 
these  phenomena,  it  would  bo  impossible— it  is  impossible— to  attribute  the 
cause,  properly  speaking,  to  the  activity  of  its  physical  matter  ;  above  this 
hovers  a  mysterious  power  that  can  only  bo  demonstrated  by  a  methodical 
analysis  of  the  manifestations  produced  by  that  activity.  But  we  dare  not 
venture  to  touch  upon  the  nature  of  this  power ;  the  first  word  would  be 
useless  without  the  last,  and  this  would  carry  us  too  far. 

To  sum  up,  the  nerves  possess  a  single  vital  property— newrtiz;?/,  whicli 
is  manifested  by  excitability  and  by  centrii^etal  conductihility  in  the  nerves 
whose  roots  are  uppermost,  centrifugal  conducttbility  in  the  nerves  whose 

roots  are  inferior.  7 

The  spinal  cord  is  inexcitable  m  its  grey  substance,  but  is  excitable  on 
the  surface  of  its  superior  fasciculi,  though  scarcely  so  in  the  remamder  of  its 
white  substance.  It  serves  as  the  organ  of  transmission  between  the  bram 
and  the  nerve-roots;  and  is,  in  addition,  endowed  with  the  reflex  property  or 

^°"'The  brain  has  for  its  appanage  a  special  activity,  to  which  is  due  semi- 
hilitv  volition,  and  the  manifestations  of  instinct  and  intelligence. 

It  remains  to  make  known  the  nature  of  the  influence  the  nervous  system 
exercises  on  the  other  apparatus  through  the  properties  we  know  it  to 
Dossess.    But  here  again  we  must  limit  ourselves  to  prmciples. 

Since  Bichat's  time,  it  has  been  agreed  to  divide  into  two  great  classes 
those  functions  whose  operation  maintains  the  life  proper  of  _ the  individual : 
those  of  animal  life  or  relation,  and  those  of  organic  or  vegetative  life.  _ 

The  first  which  are  exercised  with  consciousness,  comprise  the  sensorial 
functions  and  voluntary  movements;  the  latter  ai-e  P^'^T^^f  .^^  ^^^^^^ 
taneous  excitation  originating  in  the  bram,  and  transmitted  to  the  muscles 
bv  the  nerve-fibres  whose  conductihility  is  centrifugal;  the  former  have 
for  their  object  the  appreciation,  by  the  brain  of  tactile  sensations-of  heat 
liVht  taste  and  smeU,  by  means,  or  through  the  mstrumentahty,  of  the 
nete-fibre;  ToBSOSsed  'of  "Centripetal  -nductibility,  which  transmits  to  th^^ 
encephalic  mass  the  stimulus  developed  at  their  terminal  extremity  by  these 

Tl?fSlsStW-  life-ttose  which  are  executed  unconsciously 
we  may  say  Tanimals,  and  which  are  not  the  result  of  physico-chemical 
forcTs  -are%laeed  unde^  the  influence  of  the  reflex  power  of  the  spina  cord 
For  example!  the  stomach  is  empty  and  its  mucous  and  ---^1- 

menis  wn  surface  of  the  internal  membrane  pours  out  an 

orifice;  ^ J^f /"^^tf^  This  change  is  due  to  the  stimulus  exercised 
w'Sie  ™  on  the  extremity  of  the  ceutn- 

St'^neCfibres  ancfwhich  has  been  transmitted  by  tl^em  to  the  med.d- 
larv  aJ's  there  reflected  on  the  centrifugal  fibres,  and  nlav 
tunicr^f  the  stomach,  whose  special  functions  are  thus  brought  into  play. 
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It  is  worthy  of  remark  that  the  proiierties  of  the  nervous  system,  which 
act  in  so  important  a  manner  on  the  organs  of  vegetative  life,  have  no 
direct  influence  on  nutrition  itself.  Destruction  of  the  nerves  in  a  certain 
region  \nl\  certainly  derange  the  nutrition  of  its  tissues,  in  consequence  of 
the  iiaralysis  of  the  vessels,  but  it  is  not  destroyed.  There  is  an  immense 
category  of  organised  beings — vegetables,  for  instance — in  which  nutrition 
is  very  active,  and  in  which  there  is  no  nervous  system.  So  that  the 
property  which  determines  the  essential  phenomena  of  nutrition  is  indepen- 
dent of  nervous  action :  it  is  an  attribute  of  living  matter. 


SECOND  SECTION. 

The  Central  Axis  of  the  Nervous  System. 
The  cerebro-spinal  axis  is  resolved,  as  we  have  said,  into  two  principal 
sections — the  spinal  cord  and  the  enceplialon.  We  will  study  these  two 
portions  in  succession,  the  spinal  cord  first,  in  order  to  facilitate  our  de- 
scription, although  that  organ  only  holds  the  second  place  in  a  physiological 
point  of  view.  Hhe  protective  parts  of  these  two  apparatus  will,  however,  be 
examined  before  we  proceed  further. 


CHAPTER  I. 

the  enveloping  and  protecting  parts  of  the  ceeebro-spinal 

AXIS. 

The  cerebro-spinal  apparatus  is  lodged,  as  we  abeady  know,  in  a  bony  case 
—the  spinal  canal — which  is  prolonged  anteriorly  by  the  cranial  cavity;  but 
it  is  protected  more  immediately  by  three  envelopes,  which  have  received  the 
names  of  dura  mater,  arachnoid,  and  pia  mater. 

THE  BONY  CASE  THAT  CONTAINS  THE  CEKEBEO- SPINAL  AXIS. 

A  knowledge  of  the  bones  which  enter  into  the  composition  of  this  pro- 
tective case,  cannot  be  acquired  without  also  knowing  the  case  itself  -  so 
that  we  dispense  with  its  special  study  here.  We  will  allude,  however  to 
the  succinct  terms  abeady  employed  in  describing  the  spinal  canal,  and'  in 
the  same  spirit  of  concision  will  also  describe  what  has  hitherto  been 
deferred — the  cranial  cavity. 

1.  The  Spinal  Canal. 
This  canal  communicates,  anteriorly,  with  the  cavity  of  the  cranium 
Very  wide  at  the  atlas  to  receive  the  odontoid  process,  and  allow  those 
rotatory  movements  of  the  head  which  prevent  the  medulla  being  injured 
the  spinal  canal  suddenly  contracts  at  the  axis  ;  it  expands  again  at  the  end 
of  the  cervical,  and  the  commencement  of  the  dorsal  region,  where  the 
medulla  presents  a  greater  volume,  and  the  movements  of  the  spine  are  verv 
extensive.  Towards  the  middle  of  the  back,  the  spinal  canal  offers  its 
smallest  diameter,  but  on  leaving  this  portion,  and  as  far  as  the  lumbo-sacra'l 

2  u  2 
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articulation,  it  widons  again;  after  which  it  rapidly  lessens,  and  altogether 
disappears  towards  the  fourth  or  fifth  coccygeal  vertebra.  ihe  lunib.)- 
sacral  dilatation  coincides  with  the  expansion  tlie  cord_  shows  at  this  point, 
and  with  the  enormous  volume  of  the  nerves  lying  beside  it. 

2.  TJie  Cranial  Cavity.    (Figs.  22,  23,  175.) 
This  is  a  very  irregular  oval  box,  whose  walls  are  formed  by  the  frontal, 
parietal,  occipital,  ethmoidal,  and  temporal  bones. 

It  presents  for  consideration  four  planes  and  two  extremities. 
The  superior  plane  offers  on  the  middle  line,  and  towards  its  superior 
third  the  parietal  protuberance,  the  two  lateral  crests  of  which  concur 
with  that  eminence  in  dividing  the  cranial  cavity  into  two  compartments: 
one  posterior,  destined  to  contain  the  cerebellum;  the  other  anterior 
incomparably  larger,  lodging  the  cerebral  hemispheres,  and  divided  by  the 
lgl7rudimentaiT  crest  wHch  begins  at  the  falciform  emmence,  and  joins 
the  crista  galli,  into  two  lateral  sections-one  for  each  l^emisiAere.  Here- 
after we  will  see  that  the  folds  of  the  dura  mater  are  attached  to  this 
p^etaT  protuberance,  and  to  the  ridges  detached  from  it,  thus  rendering 
much  more  perfect  the  partitioning  of  the  cranial  cavity. 

On  the  lateral  planes  there  is  also  noticed  the  ^^^f^^^^^^^^^^^^^^^ 
and  cerebral  compartment,  due  to  the  lateral  crests  of  the  fa Icafoim  process 
which  are  prolonged  obliquely  to  near  the  sphenoid  bone:  the  first  section 
S  fSrd^by\e  occipital  and  the  inner  face  of  the  Pf t-^^^o-e ;  the 
second  by  the  squamous  portion  of  the  temporal,  the  ^^ontal  and  the  ^ea 
ala  of  the  sphenoid  bone.     Both  are  concave,  and  marked  by  digital 
impressions,  as  they  also  are  on  the  superior  plane.  .i  .  i 

^The  infenor  plane,  very  irregular,  offers  from  behind  forwa  c^^^  1,  On 
the  median  Hue,  the  basilar  channel,  into  which  the  greater  portion  ot  the 
encephair  isthmus  is  received;  the  pituitary  fossa,  made  deeper  by  a 
cSar  fold  of  the  dura  mater,  and  lodging  the  gland  of  that  nan.e  he 
ontic  fossa  where  the  chiasma  of  the  optic  nerves  is  situated  ;  2,  On  the 
sfdes  the  foramen  lacerum,  partly  closed  by  cartilaginous  substance  and  by 
the  dm«Si ;  the  cavernous  sinuses  and  maxillaxj  fissures,  outside  which 
is  relrkTa  deep  and  wide  digital  impression  for  the  reception  of  the 
mastoid  lobule,  or  inferior  lobe  of  the  bram  the  occipital 

The  posterior  extremity  of  the  cranial  cavity  P^«^.^^*^^  Z^^,^-  ^^'^^^^^^ 
foramen,  by  means  of  which  this  cavity  communicates  mth  tbe  «P 

The  ulterior  extremity  offers   in  the  -f.^^,^ /l^te  of  trcthmoM 

aspect  of  the  transverse  plate  of  that  bone. 

THE  ENVELOPES  OF  THE  CEREBRO-SPINAL  AXIS. 

The  three  membranes  which  cover  the  ^^b^rfattus'lsf^^^^^^^ 
it  from  the  walls  of  the  ^ony  cavity  md^^^^^^ 
Generally  termed  m^nrnj/.^,  and   distingu  hed^  a^^^^  ^^^^^ 
internal  meninge,  these  "^^mbranes  axe  bet  ei  1^^^^^^ 
arachnoid,  and  pa  mater-r^ames  ^^^^^jf  ^«  S«  fibmis  membrane  in 

The  dv,ra  mater,  or  external  meninge,  is  a  strong  nuio 

oonSwuk  the  walls  onho  —  *° J'^f  f^ls  nature,  whicl. 
The  aradmoid,  or  middle  viamige,  is  a  timic  M  a 
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resolves  itself  into  two  Layers :  an  extornnl,  applied  to  the  inner  face  of  the 
dura  mater ;  and  an  internal,  spread,  tlirough  the  medium  of  the  pia  mater, 
over  the  cerebro-spinal  axis,  from  which  it  is  again  separated  in  a  great 
number  of  points  by  a  jiarticular  fluid,  the  subarachnoid. 

The  pia  mater,  or  internal  menincje,  is  the  proper  envelope  of  the  central 
nervous  stalk ;  it  is  cellulo- vascular,  closely  adherent  to  the  external  surface 
of  the  cord,  united  to  the  visceral  layer  of  the  arachnoid  by  more  or  less 
dense  connective  tissue,  between  the  meshes  of  which  is  deposited  the 
subarachnoid  fluid. 

This  arrangement  of  the  cerebro-spinal  envelopes  permits  the  cerebro- 
spinal axis  to  be  assimilated,  to  a  certain  extent,  to  a  viscus,  and  the  bony 
sheath  containing  them  to  a  sj^lanchnic  cavity,  whose  serous  membrane,  the 
arachnoid,  is  covered  outside  its  parietal  layer  by  a  fibrous  expansion,  the 
dura  mater,  and  within  its  visceral  layer  by  a  cellulo-vascular  tunic,  the 
liia  mater,  or  internal  meninge. 

This  collective  view  of  the  envelopes  belonging  to  the  nervous  centres 
will  now  be  followed  by  a  special  description  of  each,  in  which  their  spinal 
and  cranial  portions  will  be  successively  considered,  after  glancing  at  them 
in  a  general  manner. 

1.  Tlie  Dura  Mater. 

This  membrane  is  the  most  external  and  the  strongest  of  the  cerebro 
spinal  envelopes,  and  covers  the  walls  of  the  cerebro-spinal  cavity,  whose 
form  it  exactly  repeats.    It  is,  therefore,  a  second  protective  sheath,  which 
is  dilated  at  its  anterior  extremity  into  an  ovoid  cavity  that  lodges  the 
encephalon,  and  terminates  in  a  prolonged  point  in  the  coccygeal  vertebrte. 

It  offers  two  faces :  .in  external,  in  contact  with  the  walls  of  the  bony 
case ;  and  an  internal,  adhering  in  the  most  intimate  manner  to  the  external 
layer  of  the  arachnoid. 

In  several  points  of  its  extent  it  is  traversed  by  the  nerves  which  escape 
from  the  cerebro-spinal  axis,  and  by  the  vessels  destined  to  this  portion  of 
the  nervous  system. 

Steucttjbe. — The  dura  mater  possesses  the  textui-e  of  all  white  fibrous 
membranes.  It  is  composed  of  parallel  longitudinal  fasciculi  of  connective 
tissue,  mixed  with  some  fine  elastic  fibres.  Bourgelat  thought  they  formed 
two  distinct  layers — an  external  and  internal ;  but  nowhere  is  it  possible  to 
demonstrate  this.  It  receives  blood-vessels  ;  the  arteries  are  derived,  for  the 
spinal  portion,  from  the  vertebral,  the  intercostals,  lumbar,  and  lateral 
sacrals ;  for  the  cranial  portion,  meningeal  ramuscules,  such  as  the  ethmoidal 
branch  of  _  the  nasal,  the  spheno-spinous,  and  tympanic,  mastoideal,  and 
cerebro-spinal  arteries.  Nerves  have  been  seen  passing  to  its  cranial  portion  ; 
these  have  been  divided  into  anterior,  middle,  and  posterior.  The  first 
are  furnished  by  the  ethmoidal  filament  of  the  nasal  nerve ;  the  second  from 
the  Gasserian  ganglion ;  and  the  third,  by  the  ophthalmic  branch  of  Willis, 
The  existence  of  lymphatic  vessels  has  not  yet  been  demonstrated. 

Spinal  Dura  Matek  (Theoa  Veutebralis).— This  is  a  very  elongated 
sheath,  continuous  at  the  occipital  foramen  with  the  encephalic  dura  mater,  and 
terminated  behind  by  an  attenuated  point  lodged  in  the  nai-row  channel  which 
in  the  middle  coccygeal  veitebrte,  represents  a  trace  of  the  spinal  canal! 
As  it  is  in  shape  exactly  like  the  latter,  its  largest  diameter  is  at  the  atlas] 
and  at  the  brachial  and  lumbo  sacral  enhirgcmeuts  of  the  spinal  cord.  Its 
capacity  depends  greatly  on  the  volume  of  the  hitter,  and  in  some  of  its 
parts  it  can  allow  the  accumulation  of  ihc  cerebro-spinal  fluid  ;  this 
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accumulation  is  impossible  for  nearly  the  whole  extent  of  the  cranial 
region. 

The  external  face  of  the  dura  mater  is  very  slightly  adherent,  especially 
above,  to  the  walls  of  the  spinal  canal ;  and  it  is  even  sepamted  fi'om  them, 
at  the  intervertebral  spaces,  by  a  certain  quantity  of  adipose  tissue  which  is 
never  absent,  though  the  animals  be  ever  so  emaciated.  This  face  covere, 
inferiorly,  the  common  superior  ligament,  and  the  veins  wo  liave  described 
as  spinal  sinuses. 

The  internal  face  gives  attachment,  between  each  pair  of  nerves,  to  the 
festoons  of  the  dentated  membrane,  a  dependency  of  the  jiia  mater.  It  is 
rendered  smooth  and  polished  by  the  external  layer  of  the  arachnoid,  to 
which  it  is  so  firmly  united,  that  it  is  needless  to  attempt  their  separation. 
Hero  the  external  layer  of  the  arachnoid  is  reduced  to  a  simple  layer  formed 
by  a  row  of  cells  with  flattened  nuclei. 

On  each  side,  the  substance  of  this  meninge  is  completely  traversed  by  a 
double  series  of  orifices  for  the  passage  of  the  spinal  nerves,  around  which 
it  sends  small  special  sheaths  as  far  as  the  intervertebral  foramina. 

Cranial  or  Encephalic  Dura  Mater. — This  membrane  forms  a  sac 
which  is  exactly  moulded  by  its  external  face  to  the  cranial  parictes,  and  by 
its  intei-nal  face  to  the  superficial  surface  of  the  encephalon.  The  latter, 
therefore,  completely  fills  the  cavity  of  the  cranium,  a  circumstance  that 
explains  why  an  accumulation  of  fluid  is  impossible  in  this  region. 

External  surface.— It  adheres  strongly,  by  cellulo-vascular  bands,  to  the 
cranial  walls,  whose  undulations  it  follows ;  this  adhesion  is  not,  however, 
equally  marked  everywhere,  for  on  the  sides  of  the  roof  of  the  cerebral 
compartment  it  is  least  intimate,  and  it  is  closest  on  the  middle  plane  of 
this  roof,  on  the  crista  galli,  around  the  parietal  protuberance,  on  its  crests, 
and  towards  the  lateral  faces  of  the  cerebellar  compartment  at  the  petrous 
bones,  where  the  membrane  is  very  thin. 

This  face  gives  rise  to  a  number  of  prolonged  sheaths,  correspondmg  to 
the  nerves  leaving  the  base  of  the  cranium.  The  principal  are  found  around 
the  ethmoidal  filaments,  the  optic  nerves,  and  the  two  thick  branches 
furnished  by  the  Gasserian  ganglion. 

Internal  surface.— Hhe,  internal  surface  of  the  cranial  dura  mater  is 
covered  by  the  parietal  layer  of  the  arachnoid,  which  is  firmly  attached  to 
it  only  in  the  spinal  region.  It  sends  into  the  cranial  cavity  three  pro- 
longations, which  are  distinguished  as  the  falx  cerebri  (falx,  a  sickle), 
ientoriim  cerebelli  {tentorium,  a  tent),  and  the  pituitavT/ fold.  These  processes 
complete  the  partitioning  of  the  cranial  cavity,  isolate  the  various  external 
bulgings  of  the  encephalic  mass,  and  protect  them  from  the  compression 
they  might  exercise  on  each  other. 

a.  The  falx  cerebri  is  a  vertical  lamina  comprised  between  the  two 
cerebral  hemispheres,  and  owes  its  name  to  its  sickle-like  form. 

Its  antero-superior  border  is  adherent  and  very  convex,  and  corresponds 
to  the  crista  galli  process,  as  well  as  to  the  median  ridge  on  the  mner 
face  of  the  frontal  and  parietal  bones.  This  border  is  very  t  uck,  and 
hollowed  internally  by  a  prismatic  and  triangular  venous  canal,  which  con- 
stitutes the  median  sinus.  , 
Towards  its  inferior  border,  which  is  free  and  concave,  and  correspourts 
to  the  corpus  callosum,  the  falciform  process  is  extremely  thin,  and  cribbicd 
like  lace-work.  ^,         .  ,  , 

The  posterior  extremity,  or  base  of  the  falx,  rests  on  the  parietal 

protuberance. 
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The  anterior  extremity  advances  in  a  curve  to  nco-r  the  optic  fossa. 

In  a^ecl  animals,  there  are  sometimes  fonnd  on  the  faces  of  the  falx 
cerebri,  especially  towards  its  posterior  extremity,  small  yellow  granules, 
known' as  the  Pacchionian  glands.  They  are  little  nuclei  of  connective 
tissue  that  arise  from  the  subarachnoideal  tissue  ;  meningeal  granulations 
would  be  a  better  designation  for  them  than  that  of  glands. 

h.  The  tentorium  cerehelli  is  composed  of  two  lateral  laminas,  which  form 
a  transverse  partition  between  the  cerebellum  and  the  posterior  extremities 
of  the  cerebral  lobes. 

Each  lamina,  coiu-sed  internally  by  one  of  the  transverse  sinuses,  offers  : 
an  adherent  convex  border,  attached  to  the  parieto-temporal  crest ;  a  free 
concave  border,  turned  inwards  and  a  little  forwards,  remarkable  for  its 
thickness  and  solidity,  and,  with  the  second  lamina,  circumscribing  an  oval 
opening  through  which  the  encephalic  isthmus  passes  ;  a  superior  extremity, 
attached  to  the  parietal  protuberance ;  an  inferior  extremity,  which 
disappears  above  the  Gasserian  ganglion,  near  the  fold  that  surrounds  the 
pituitary  gland. 

Of  the  two  faces  of  these  laminte,  the  anterior  corresponds  to  the  cerebral 
lobes,  the  posterior  to  the  cerebellum, 

c.  The  suprasphenoidal,  or  pituitary  fold,  is  a  thick,  slightly  salient,  and 
almost  circular  pad,  channeled  internally  by  the  cavernous  sinus,  and 
circumscribing  the  sella  turcica  by  enveloping  the  pituitary  gland  laterally 
and  posteriorly. 

2,  The  Arachnoid  Membrane. 

The  arachnoid  presents  the  same  disposition  as  all  the  splanchnic  serous 
membranes,  in  being  resolved  into  two  layers — a  parietal  and  a  visceral, 
both  constituting  a  perfectly  closed  sac,  outside  which  the  cerebro-sjiinal 
axis  is  contained.  The  cavity  of  this  sac  is  traversed  by  the  roots  of  nerves, 
the  vessels  of  the  brain  and  cord,  and  filaments  and  cellular  lamellae  which 
pass  from  the  pia  mater  to  the  dura  mater ;  around  all  these  its  layers  form 
sheaths  by  becoming  continuous  with  one  another. 

Each  of  these  layers  exhibits  an  adherent  and  a  free  face.  The  adherent 
face  of  the  parietal  layer  is  imitcd,  as  we  have  already  seen,  to  the  dura 
mater.  That  of  the  visceral  layer  covers  the  nervous  axis  in  spreading 
itself  over  the  pia  mater,  but  without  accompanying  it  into  the  anfractuosi- 
ties  of  the  central  mass ;  it  is  beneath  this  lace  of  the  visceral  layer  that  the 
cerebro-spinal  (or  subarachnoid')  fluid  is  confined  in  spaces  which  will  be 
studied  hereafter.  By  their  free  face,  which  is  smooth  and  moist,  like  that 
of  all  serous  membranes,  the  arachnoid  layers  are  in  contact  with  each 
other. 

Steuotdee. — The  structure  of  this  membrane  resembles  that  of  all  others 
of  the  same  nature.  The  meshes  of  elastic  fibres  are  most  abundant  in  the 
cranial  portion.  Everywhere  the  parietal  layer  is  only  composed  of  a 
simple  layer  of  epithelium.  The  arachnoid  has  no  proper  vessels  or 
nerves ;  those  which  pass  through  it  only  accompany  each  other. 

Spinal  Aeachnoid  Membeanb. — The  parietal  layer  presents  nothing  of 
interest.  The  visceral  layer  is  separated  from  the  spinal  cord,  througliout 
its  extent,  by  a  somewhat  considerable  space  (the  subarachnoid),  in  which 
the  subarachnoid  fluid  is  collected ;  this  space  is  greatest  posteriorly, 
around  the  terminal  extremity  of  the  cord  and  the  nerves  of  the  cauda 
equina.  .  ' 

The  adherent  face  of  this  membrane  is  only  connected  with  the  external 
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BurfacG  of  tliG  spinal  cord  by  thiu  cclluliir  filaments  cletacliotl  fi-oni  tlie  pia 
mator. 

CiiANiAL  OK   Encephalic  Arachnoii). — Tlicrc  in  nothing  special  to 
note  in  tlie  ^parietal  layer. 

If  the  visceral  layer  ho  traced  from  tlie  occipital  foramen,  where  it  is 
continuous  with  the  8j)inal  arachnoid,  to  the  anterior  extremity  of  the 
cerebral  lobes,  it  is  seen  to  be  prolonged  inferiorly  on  the  lower  face  of  the 
isthmus,  as  far  as  the  pituitary  stalk,  to  which  it  furnishes  a  sheath  :  the 
pituitary  gland  itself  is  not  covered  by  the  arachnoid,  except  on  a  portion  of 
the  superior  or  deep  face  ;  from  the  isthmus  it  is  carried  forward,  and  extends 
on  each  side  of  the  cerebellum  and  cerebral  lobes.  Superiorly,  this  internal 
layer  spreads  over  the  surface  of  the  cerebellum,  and  is  reflected  at  the 
bottom  of  the  fissure  between  that  organ  and  the  cerebral  hemispheres, 
over  the  posterior  extremity  of  the  latter,  enveloping  them  separately  by 
descending  into  the  interlobular  fissure  as  far  as  the  corpus  callosum. 
Eeaching  °the  anterior  extremity  of  the  cerebrum,  it  gains  the  olfactory 
lobes,  is  principally  prolonged  on  their  supero-posterior  face,  and  doubles 
around  the  ganglion  of  grey  substance  on  their  inferior  face,  to  be  con- 
tinued with  the  parietal  layer. 

In  covering  the  external  surface  of  the  encephalon,  the  cranial  arachnoid 
does  not  adhere  everywhere  to  the  nervous  substance,  but  is  only  slightly 
connected  with  it,  through  the  medium  of  the  pia  mater,  at  such  salient 
portions  as  the  summits  of  the  cerebral  convolutions.  Neither  does  it  dip 
down  to  enter  the  sulci  existing  between  these  parts,  but  passes  over  them, 
and  in  this  way  forms  a  large  number  of  subarachnoid  spaces  analogous  to 
that  developed  over  the  whole  extent  of  the  spinal  cord. 

These  spaces,  which  are  filled  by  the  subarachnoid  fluid,  differ  widely  m 
form  and  dimensions.  In  Man,  thi-ee  principal  have  been  described,  and 
these  are  also  found  in  animals  ;  Magendie  has  named  them  the  confluents  of 
the  subarachnoid  fluid.  Of  these  three  confluents,  the  anterior  is  situated  m 
advance  of  the  chiasma  of  the  optic  nerves,  between  the  two  cerebral  lobes ; 
the  inferior,  the  largest,  is  comprised  between  the  pitiutary  stalk  and  the 
annular  protuberance  to  the  surface  of  the  pedunculi  of  the  cerebrum ;  while 
the  thii'd,  or  posterior  confluent,  Ues  behind  the  cerebellum,  at  the  calamus 

^^^^None^  of  these  spaces  communicate  with  the  internal  cavities  of  the  en- 
cephalon, and,  consequently,  the  subarachnoid  fluid  cannot  enter  them. 
Masendie  has  nevertheless  described  a  communication  between  the  pos- 
terior confluent  and  the  ventricle  of  the  cerebellum  ;  though  the  opening  he 
described  towards  the  calamus  scriptorius  has  not  been  found  in  the  Horse 
by  M.  Kenault,  and  we  believe  we  may  affirm,  with  M.  Lavocat,  that  it  does 
not  exist  in  the  other  animals.  .    .  •  i     •  i 

The  Subarachnoid  Fluid.— The  fluid  contained  m  the  subarachnoid 
spaces  is  slightly  yellow  or  colourless,  and  perfectly  Hmpid  and  transparent. 
Some  anthofities  admit  that  it  is  secreted  by  the  visceral  layer  of  the 
araehnoid,  and  others  by  the  pia  mater.  According  to  ^Jf;™^  "^^f 
Cruveilhier,  the  nervous  centres  are  immersed  in  it,  like  a  f«tus  in  the 
liauor  amnii ;  and  this  remark,  which  is  particularly  applicable  to  the 
sSal  cord,  g  VCH  the  key  to  the  use  of  this  fluid,  which  keeps  the  organ 
awav  fJom  the  walls  of  the  spinal  canal,  deprives  it  of  the  greater  part  of 
Its  weighT(Foltz),  and  thus  diminishes  every  kind  of  concussion  to  which 

"(^iluTdrso'^-cessary  for  the  support  and  protection  of  the  cord  and 
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brain,  is  alkaline,  and  contains  but  a  small  quantity  of  albumen  ;  it  varies 
in  quantity  according  to  the  relative  size  of  tbe  corcbro-spinal  axis  and  its 
containing  cavity,  or  with  the  amount  of  blood  sent  to  this  region.  By 
affording,  under  all  circumstances,  an  equable  pressure  on  the  brain  and 
spinal  cord,  and  the  nerves  emanating  from  these,  its  importance  as  a  hydro- 
static agent  is  greatly  enhanced.) 

3,  27(6  Pia  Mater. 

The  pia  mater,  the  proper  envelope  of  the  ccrebro -spinal  axis,  is  a  thin 
membrane  whose  framework,  essentially  connective,  sustains  on  its  external 
face  a  very  abundant  network  of  blood-vessels  and  nerves. 

Applied  immediately  to  the  surface  of  the  enceplialon  and  spinal  cord,  it 
adheres  firmly  to  that  surface  and  follows  all  its  inequalities,  penetrating 
between  the  cerebral  or  cerebellar  convolutions,  and  forming  in  each  inter- 
mediate sulcus  two  layers  that  lie  against  each  other. 

The  external  face  of  the  pia  mater,  bathed  in  part  of  its  extent  by  the 
subarachnoid  fluid,  adheres  to  the  visceral  layer  of  the  arachnoid  by  means 
of  a  more  or  less  dense  and  close  filamentous  connective  tissue.  From  it 
arise  the  cellular  coverings  that  constitute  the  neurilemma  of  the  nerves. 
It  detaches  a  multitude  of  filamentous  or  lamellar  prolongations  to  the 
internal  face  of  the  dura  mater,  which  traverse  the  arachnoid  cavity  in  the 
same  manner  as  the  nerves  and  vessels,  by  being  enveloped,  like  these,  in  a 
sheath  furnisbed  by  the  arachnoid  membrane.  Always  very  short,  these 
prolongations  simulate  the  adhesions  established  between  the  two  layers  of 
that  membrane. 

The  internal  face  is  united  to  the  nervous  substance  by  multitudes  of 
arterial  and  venous  radicles  or  connective  filaments,  which  leave  the  pia 
mater  to  plunge  into  this  substance. 

The  vessels  of  the  pia  mater  form  a  very  close  network,  from  which  are 
detached  branches  that  reach  the  medulla  and  enceplialon.  They  are  ac- 
companied by  nervous  filaments,  and  surrounded  perivascular  canals,  which 
are  now  believed  to  be  lymphatics.  Certainly,  in  their  interior  a  colour- 
less fluid  circulates,  and  which  contains  globules  very  like  those  of  lymph. 

Spinal  Pia  Mater. — Less  vascular  than  the  cranial  pia  mater,  with 
which  it  is  continuous  towards  the  medulla  oblongata,  this  membrane  is 
remarkable  for  the  arrangement  of  the  prolongations  that  arise  from  its 
two  faces. 

The  internal  prolongations  form  longitudinal  laminae  at  the  fissui-es  of  the 
cord,  and  enter  these  fissures. 

The  external  prolongations  attach,  as  we  have  said,  the  pia  mater  to  the 
external  meninge.  A  very  large  number  are  filamentous  in  form,  and  are 
dispersed  over  the  superior  and  inferior  surfaces  of  the  cord.  Others  coiisti- 
tute,  on  each  side  of  the  organ,  a  festooned  band  named  the  dentated  ligament 
(ligamentum  dentata,  or  denticulatum).  These  ligaments  exist  throughout  the 
entire  length  of  the  medullary  axis,  between  the  superior  and  inferior  nerve- 
roots  :  their  inner  border  is  confounded  for  its  whole  length  with  the  pia 
mater ;  and  their  outer  margin,  cut  into  festoons,  attaches  itself  to  the  dura 
mater  by  the  summit  of  the  angles  separating  these  festoons. 

To  complete  this  description  of  the  spinal  pia  mater,  there  may  be  noticed 
a  posterior  or  coccygeal  prolongation  (filum  terminate)  :  a  very  narrow  process 
foi-med  by  this  membrane  at  the  posterior  extremity  of  the  cord,  situated  in 
the  midst  of  the  cauda  equina  nerves,  and  attached  to  the  bottom  of  the 
conical  cul-de-sac  at  the  termination  of  the  dura  mater. 
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(Tliia  ligament,  or  memhrana  dentnta,  serves  to  maintain  the  position  of 
tlio  spinal  cord  in  its  hydrostatic  bed,  and  to  prevent  the  nerves  proceeding 
from  it  being  dragged  dm-ing  flexion  of  the  spine.) 

CuANTAL,  on  Enoephalio  Pia  Mateix. — The  vascular  element  pre- 
dominates in  tliis  portion  of  the  internal  meningo. 

This  membrane  sends  scarcely  any  i)rolongations  to  the  dura  mater, 
except  at  the  medulla  oblongata,  though  it  projects  remarkably  largo  ones 
into  the  cerebral  mass  and  the  sides  of  the  cerebellum.  The  description  of 
the  velum  interpositum,  and  the  cerebral  and  cerebellar  plexus  choroides,  belongs 
to  the  enceplialon. 

(The  pia  mater  is  extremely  vascular  on  the  surface  of  the  cerebrum,  and 
forms  remarkable  anastomosing  loops  in  the  intermediate  spaces  of  the 
convolutions,  which  cliiefly  supply  the  gi-ey  substance.  It  is  the  nutrient 
membrane  of  the  brain  and  spinal  cord.  Its  nerves  accompany  its  arterial 
branches,  and  are  minute  filaments  from  the  sympathetic.) 

DIFFETIENTIAL  CHAEACTEE8  IN  THE  ENVELOPING  AND  PROTECTIVE  PABTS  OP  THE  CEUEBRO- 
SPINAIi  AXIS  IN  OTHER  THAN  SOI.IPED  ANIMALS. 

The  bony  canal  that  protects  the  spinal  cord  and  brain  docs  not  present  any  note- 
worthy differences  in  the  domesticated  animals,  and  the  subject  has  been  already 
sufficiently  studied  in  the  osteology  of  the  head  and  vertebral  column. 

With  regard  to  the  meninges,  their  number  and  general  disposition  are  the  same  m 
all  the  species. 

COMPARISON  OE  THE  ENVELOPING  AND  PEOTEOnVE  PARTS  OP  THE  CEBEBUO-SPINAL 
AXIS  OP  MAN  WITH  THOSE  OF  ANIMALS. 

There  is  nothing  particular  to  be  said  respecting  the  cranial  cavity  and  spinal  canal, 
nor  vet  the  arachnoid  and  pia  mater.  The  dura  mater  otters  the  folds  described  m 
Solipeds  and  in  addition,  a  falx  cerehellum,  thnt  extends  from  the  tentorium  of  the  same 
name  to  nenr  the  foramen  magnum.  The  meningeal  granulation?,  or  Pacchionian  glands, 
are  nearly  constant  in  aged  individuals,  and  their  volume  is  sometimes  so  considerable, 
•  that  by  compression  they  tliin  away,  and  even  perforate,  the  cranium  at  corresponding 
points. 


CHAPTER  11. 
THE  SPIFAL  CORD. 

PrPr,nration  —Isolate  the  cranium  and  vertebral  column  from  all  the  other  parts  of  the 
bodv  open'  the  spinal  canal  and  the  cranial  cavity  by  their  superior  surfnce,  as  m 
We  3K  bv  raising  with  a  chisel  (or  rogne-picd,  the  farrier's  "  to^-lnnfe")  and  hammer. 
STc  roof  of  tiie  skuUaud  annular  portion  of  all  the  vertebra,  The  organ  may  then  1^ 
f,?,iinr\-«  in  its  bonv  ease,  and  surrounded  by  its  membranes;  afterwards  extract 
£  vl  e  c  X^spiS^^  iAclosed  in  the  dura  mater,  and  open  up  the  latter  along 
Jhe  course  of  the  cord,  so  as  to  completely  expose  that  portion  ot  the  nervous  system. 

(The  saw  and  farrier's  pincers,  or  spine  ratchet,  will  1x3  found  useful  auxilianos  lu  tnc 
tc.lious  and  delicate  operation  of  'exposing  the  brain  and  cord ;  and  particularly  in  lay- 
tC(lious  ana  i  obtaining  access  to  the  spmal  canal  and 

Us^Si     i^r  aV^^  tbe  lamina3  of  the  vertekv^  on  each  side,  at  the  roots  of 

the  ?mnrvei4e  procesles,  and^aisc  the  arches  with  the  chisel  or  toe-knife.) 

EXTERNAL  OONFOEMATION  OF  THE  SPINAL  CORD. 

General  vieio.-The  spinal  cord  is  that  portion  of  the  nervous  centres  which 
occ^S  the  spinal  canal.    It  is  a  thick,  white,  and  irregularly  cyhndnc.a 
S  rominenchig  at  the  occipital  foramen,  where  it  contmucs  the  medulla 
oS  ngXto-minating  in  a  p'oint  at  the  upper  third  of  the  sacral  canal,  or  a 
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little  beyond  tbtit,  and  giving  rise  at  cacli  side,  during  its  courBC,  to  tlic 
superior  and  inferior  roots  of  the  spinal  nerves. 

TFe?>//i/.  — In  medium- sized  animals  tlio  weigbt  of  the  cord  is  represented 
by  the  following  ap))roximate  numbers  :  for  the  Horse,  10^  ounces ;  the  Ass, 
.5'^  ounces;  Cow,  7i[  ounces ;  Sheep  and  Goat,  1|  ounce;  Pig,  2.^  ounces; 
Dog,  1;^  ounces ;  Cat,  ik  drams. 

Figure  and  volume. — The  medullary  cord  is  slightly  depressed  above  and 
below,  throughout  its  whole  length ;  in  whatever  part  we  examine  a 
transverse  section  of  it,  we  will  always  find  the  lateral  diameter  greater  than 
the  vertical,  and  that  this  section  appears  regularly  elliptical. 

Its  volume  is  far  from  being  uniform.  In  following  it  from  before  to 
behind,  we  at  first  remark  that  it  presents  the  same  dimensions  to  the  fifth 
cervical  vertebra,  and  that  between  this  point  and  the  second  dorsal  vertebra 
it  forms  an  oblong  enlargement,  designated  the  hracltial  (hracliio-rachidian)  hulb 
or  enlargement.  Beyond  this,  it  assumes  its  primitive  volume,  and  becomes 
gradually  smaller  even  than  in  the  cervical  region.  Towards  the  middle  of 
the  loins,  it  again  augments  to  constitute  the  crural  {lumbo-racMdian)  hulh 
or  enlargement,  which  extends  to  the  entrance  of  the  sacral  canal.  After 
this  dilatation  comes  a  conical  prolongation,  whose  point  represents  the 
terminal  extremity  of  the  cord. 

If  we  compare  the  diameter  of  this  medullary  axis  with  that  of  the 
spinal  canal,  we  will  observe,  as  has  been  already  said,  that  the  capacity  of  the 
containing  cavity  is  generally  related  to  the  volume  of  its  contents,  and  tliat 
the  former  is,  as  a  rule,  most  capacious  at  the  cervical  and  lumbar  enlarge- 
ments. It  will  even  be  noticed  that  the  dilatation  the  spinal  canal  offers  at 
these  two  points,  is  relatively  more  considerable  than  the  excess  in  volume  of 
the  cord.  This  is  because  the  mobility  of  the  spine,  which  is  justly  very 
great  in  these  two  regions,  requires  this  difference  to  secure  the  spmal  ax:s 
from  contusions  during  tlie  movements  executed  by  the  vertebral  column. 
This  protective  combination  is  also  found  elsewhere:  at  the  atlas,  for 
example,  where  we  know  the  motion  is  considerable;  and  in  the  entu-e 
extent  of  the  cervical  region,  which  in  this  respect  greatly  exceeds  the 
dorsal  region.  ^  ■  o 

External  surface  of  the  cord.— Covered  by  the  pia  mater,  this  smtace 
presents  an  extremely  simple  disposition.  On  its  superior  and  inferior 
planes,  at  each  side,  we  remark  the  double  series  of  sensitive  and  motor 
roots  of  the  spinal  nerves,  which  are  implanted  in  the  same  longitudinal 
line  to  right  and  left  of  the  median  plane,  and  are  coUected  m  fasciculi 
opposite  the  intervertebral  foramina. 

In  the  middle  line,  and  throughout  the  entire  length  of  the  organ,  there 
are  two  deep  and  narrow  fissures:  one  SMj;er/or  (fssura  longitudmahs 
superior),  the  other  inferior  (fissura  longitudinalis  inferior),  into  which  the 
pia  mater  enters.  Four  other  fissures  have  been  described  at  the  point  ot 
emergence  of  the  nerve  roots,  under  the  names  of  superior  and  inferior 
collateral  fissures  (or  sulci)  -,  but  the  two  superior  alone  exist,  and  even 
these  are  often  scarcely  noticeable. 

INTERNAL  CONFORMATION  AND  STRUCTURE  OV  THE  SPINAL  OOIiD. 

In  making  a  transverse  section  of  any  portion  of  the  cord,  wc  may 
convince  ourselves  that  it  has  an  internal  cavity.  Tliis  central  cana  js 
rllintical  and  lined  by  cylindrical  ciliated  cpithclunn,  resting  on  a  turn 
coiiSvo  mli^       the  Ipendymis  of  Virchow.    Tins  section  also  shows 
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the  two  median  fissures  mentioned  in  describing  tlae  exterior  of  tlio  cord, 
the  inferior  of  which  is  wider  and  deeper  than  that  of  the  superior,  whoso 
situation  is  scarcely  perceptible. 


before  the  other,  and  do  not  meet 
Fig;.  318. 


BECTION  OF  TUB  SPINAL  COED  OP  THE  HORSE 
AT  THE  LUMBAR  REGION;  MAGNIFIED  TWO 
DIAMETERS. 

1,  Superior  median  fissure;  2,  Inferior  median 
fissure ;  3,  3,  Superior  collateral  fissures ; 
4,  4,  Inferior  ditto;  5,  Grey  commissure;  6, 
White  commissure;  7,  7,  Superior  gi-ey  cor- 
nua;  8,  8,  Inferior  grey  cornua ;  9,  Central 
canal. 


These  two  fissures  advance  one 
so  as  to  completely  divide  the 
cord  into  two  lateral  halves,  but 
remain  separated  by  two  thin 
horizontal  and  superposed  bands 
of  nervous  matter,  that  pass  from 
one  end  to  the  other  of  the  me- 
dullary axis.  The  inferior,  formed 
of  white  substance,  corresponds  to 
the  bottom  of  the  inferior  fissure ; 
while  the  superior,  composed  of 
grey  matter,  meets  the  superior 
fissm-e. 

These  bands  are  named  the 
loJiite  and  grey  commissures  of  the 
spinal  cord  (Fig.  318). 

Notwithstanding  the  presence 
of  these  two  commissures  between 
the  lateral  halves  of  the  spinal 
axis,  these  latter  do  not  the  less  con- 
stitute two  symmetrical  systems, 
whose  structure  will  now  be 
studied. 

Each  medullary  cord  repre- 
sents a  semi-cylinder  of  white  sub- 
stance, in  the  centre  of  which  is  .  .  „  . 
a  mass  of  grey  matter,  that  varies  somewhat  in  quantity  in  different  regions, 
but  the  arrangement  of  which  is  everywhere  the  same.  Thus,  inwardly,  this 
grey  matter  joins  the  grey  commissure  ;  above,  it  sends  off  a  thin  prolongation 
which  traverses  the  thickness  of  the  medullary  cord  (superior  grey  cornu), 
to  reach  the  bottom  of  the  superior  collateral  fissure;  below,  it  gives 
rise  to  an  analogous,  though  a  thicker  and  a  more  irregular,  prolongation 
(inferior  grey  cornu),  which  is  directed  well  in  front  of  the  inferior  roots, 
but  does  not  reach  the  surface  of  the  cord.  In  consequence  of  this  arrange- 
ment, the  grey  substance  of  the  medulla  forms  altogether  a  kind  of  capital 
H,  whose  horizontal  branch  is  perforated  in  the  middle  by  the  central 
canal. 

This  disposition  of  the  grey  substance  causes  the  white  matter  to  be 
divided,  in  each  lateral  moiety  of  the  spinal  axis,  into  three  cords  or 
secondary  columns ;  the  superior  of  these  is  perfectly  isolated,  and  is  com- 
prised between  the  middle  superior  fissure  and  the  origin  of  the  sensitive 
roots  ;  another,  the  inferior,  united  to  that  of  the  opposite  side  by  the  white 
commissure,  is  limited,  inwardly,  by  the  inferior  median  fissure,  and  out- 
wardly by  the  line  of  origin  of  the  motor  nerve-roots ;  while  a  third,  the 
lateral  or  intermediate,  thicker  than  the  others,  is  confounded  superficially 
with  the  inferior,  and  formed  by  all  that  portion  of  the  medulla  situated 
between  the  lines  of  origin  of  the  superior  and  inferior  roots.  Of  these 
three  columns  of  the  medullary  axis,  the  first  is  sensitive ;  the  other  two, 
which  in  reality  are  only  one,  are  motor. 

Structure. — Independently  of  the  epithelium  mentioned  when  describing 
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tlio  ciicnflymis,  coiincctivc  tifisuc,  nerve  tubes,  nerve  cellfi,  and  vcssoIb  enter 
into  tlie  structure  of  tlio  medulla. 

The  eouneetivc  tissue  of  the  spinal  cord  is  very  delicate,  rich  in  nuclei,  and 
belongs  to  the  variety  that  histulogists  have  named  "  reticular  "  or  "  adenoid." 

It  appears  to  arise  from  the  pin  mater,  and  forms  lamellaa  that  penetrate 
the  nerve-substance  to  meet  and  anastomose  with  each  other,  and  finally 
become  confounded  with  the  ependymis  around  the  central  canal.  This 
tissue,  which  is  also'  named  neuroglia,  has  been  compared  to  a  sponge,  in 
whose  spaces  are  deposited  the  other  elements  of  the  cord.  This  neuroglia 
exists  in  the  white  and  grey  substances,  but  is  more  abundant  in  the  superior 
than  in  the  inferior  grey  cornua.  It  surrounds  the  upper  extremity  of  the 
former  in  becoming  softer  and  more  transparent,  and  is  here  designated  tlie 
gelatinous  substance  of  Rolando  {substantia  gelatinosa).  It  constitutes,  in 
great  part,  the  grey  commissure,  and  can  be  deeply  stained  by  the  carminato 
of  ammonia. 


Fig.  319. 


TRANSVEESB  SECTION  OF  SPINAL  COKD  OF  SIAN  THEOUGn  THE  MIDDLE  OF  THE 
LUMBAR  REGION,  SHOWING  ON  THE  RIGHT  SIDE  THE  COURSE  OF  THIO  NERVI'> 
ROOTS,  AND  ON  THE  LEFT  THE  POSITION  OF  THE  PRINCIPAL  TRACTS  OF  VESICULAR 
MATTER. 

A,  A,  Anterior  01' inferior  columns;  r,  p,  Posterior  or  superior  columns  ;  l,  l,  Lateral 
columns. — a,  Anterior  or  inferior  median  fissure  ;  p,  Posterior  or  superior  median 
fissure ;  b,  h,  b,  b,  Anterior  or  inferior  roots  of  spinal  nerves ;  c,  c.  Posterior  or 
superior  roots ;  d,  d,  Tracts  of  vesicular  matter  in  anterior  column ;  c,  Tracts  of 
vesicular  matter  in  posterior  column ;  /,  Central  canal ;  g,  Substantia  gelatinosa. 

The  tubes  and  cells  form,  with  the  nem-oglia,  the  whole  of  the  grey 
substance.  The  cells  have  at  least  five  prolongations,  and  the  tubes  are 
reduced  either  to  the  axis-cylinder  (axis-fibre),  or  to  this  and  a  very  thin 
layer  of  medullary  substance. 

The  cells  are  not  uniformly  distributed  in  the  grey  substance,  but  arc 
arranged  in  small  masses  that  constitute  throe  longitudinal  colunms :  two 
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in  the  inferior,  and  .,110  in  tlio  superior  grey  corim  The  columns  cor- 
respond to  what  Stilling  has  named  the  nuclei  of  the  nerves.  A  fourtli 
mass  of  cells,  the  superior  vesicular  column 
of  Clarice,  or  dorsal  nucleus  of  SiilVmg,  is 
observed  at  tlic  point  where  the  grey  com- 
missiu-o  joins  the  cornua.  The  nerve-tubes 
(or  tubules)  aiiect  longitudinal,  transversal, 
oblique,  and  vertical  dii-ectious. 

They  bring  the  cells  of  one  lateral 
moiety  of  the  medulla  into  communication 
with :  1,  The  tubes  of  the  white  substance ; 
2,  Each  other  ;  3,  The  cells  of  the  opposite 
moiety,  by  passing  into  the  commissm-es ; 
4,  The  tubes  of  the  white  substance  of  the  op- 
posite moiety,  by  following  the  same  course. 

The  neui'oglia  and  nerve-tubes  consti- 
tute the  white  substance,  which  is  decom- 
posed, as  we  know,  into  three  cords.  All 
the  tubes  of  this  substance  do  not  ascend 
to  the  brain,  as  was  believed  for  a  long  time  ; 
the  opinion  that  the  tubes  of  the  spinal 
nerves  formed  the  medulla  and  extended  to 
the  brain,  has  been  abandoned  since  Volk- 
mann  measured,  comparatively,  the  section 
of  all  these  nerves  and  that  of  the  nervous 
spinal-axis. 

(Volkmann  has  established  the  fact,  that 
the  size  of  the  medulla  corresponds  with  the 
number  of  nerve-tubes  given  off  at  any  point. 
He  gives  the  weight  of  four  segments,  each 
inches  in  length,  from  the  spinal  cord 
of  the  Horse,  and  the  relative  extent  of  the 
gi-ey  matter  in  square  lines;  these  are  as 
follows  : 


Grains. 

From  below  2nd  Spinal  Nerve,  219 
„      „     8th     „       „  293 
„      „     19tli     „        „  163 
„     30tll     „         „  2W 


Area 
of  Grey 
Matter. 

13 

28 

n 

25 


Area 
of  Wliite 
Matter. 
109 
142 
89 
121) 


LONGITUDINAL  SECTION  THROUGU 
CERVICAL  ENLARGEMENT  OF  SPINAL 
COED  OF  CAT. 


In  the  white  substance  the  tubes  are  lon- 
gitudinal, oblique,  or  transversal ;  the  latter 
arise  from  the  cells  of  the  grey  substance, 
and   represent    the   roots    of   the    nerves  ac,  Interior  white  columns ;  ac',  Por- 
emerging  either  by  the  superior  or  inferior  showing  the  arrangement  of 

rnllntprsil  fiwurp  loig'tutliual  fibres;  l>C,  Pos- 

COUateral  nssuie.  terior    white    columns:    G,  Grey 

The  tubes  of  the  anterior. cords  pass  to       substance betwcenthom (the vesicles 

being  omitted  to  avoid  obscuring 
the  course  of  the  fibres)  ;  A,  Anterior  roots  of  the  nerves  ;  p,  Posterior  roots,  consisting 
of  three  kinds:  the  first,  a,  crossing  the  posterior  columns  horizontally,  and  then  pass- 
ing obliquely  downwards,  across  the  grey  substance,  into  tlie  anterior  columns  ;  tlie 
second,  6,  travei-sing  the  posterior  columns  horizontally,  and  then  losing  themselves 
in  the  grey  substaucc ;  the  third,  c,  for  the  most  part  becoming  continuous  with  the 
longitudinal  fibres  of  the  posterior  column;  all,  or  nearly  ail,  ultimately  entering  the 
»rey  substance. 
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tlio  cells  of  tlio  grey  substance,  or  reach  tlie  encei)lial(ju  by  remaining  in  tlie 
corresponding  moiety  of  the  medulhx  ;  for  instance,  the  fibres  of  the  right 
half  of  the  medulla  gain  the  brain  without  passing  into  the  left  half. 
Those  of  the  lateral  cords  decussate,  oacli  cord  sending  to,  and  receiving 
from,  the  other,  tubes  which  cross  in  tlie  white  commissures.  The  posterior 
cords  contain  fibres  that  extend  directly  to  the  brain :  these  are  sensorial  ; 
there  are  also  found  transverse  fibres  that  enter  the  cells  of  the  superior 
grey  cornua,  and  others  that  pass  into  the  cells  of  the  inferior  or  motor 
cornua. 

Such  is,  in  a  few  words,  the  disposition  of  the  nerve-eleinents  in  the 
medulla.  The  subject  is  a  very  long  and  complicated  one,  which  cannot 
be  dealt  witli  in  a  more  detailed  manner  in  a  work  on  descriptive  anatomy. 

Vessels. — The  medulla  receives  arteries  from  the  ramifications  of  the 
pia  mater.  The  grey  is  richer  in  vessels  than  the  white  substance ;  the 
latter  is  penetrated  everywhere  by  a  large  number  of  minute  arteries ;  while 
the  first  is  traversed  by  the  divisions  of  an  artery  that  is  thrown  off  by  the 
median  spinal,  and  ascends  towards  the  bottom  of  the  inferior  fissure.  The 
veins  follow  the  arteries,  and  constitute  two  somewhat  voluminous  vessels 
that  pass  along  the  grey  commissure,  to  the  right  and  left  of  the  central 
canal. 

DIFFEKENTIAL  CHAEACTEES  IN  THE  SPINAL  OOED  OF  OTHEB  THAN  SOLIPED  ANIMALS. 

In  all  the  species,  the  white  and  grey  substances  affect  the  disposition  above  de- 
scribed; only  some  slight  dilferences  in  the  reciprocal  volume  of  each  have  been 
remarked.  As  in  Ihe  Horse,  the  spinal  meduUa  does  not  extend  beyond  the  sacral 
region;  its  length  has  no  relation  to  that  of  the  coccygeal  region,  as  certain  ana'omists 
would,  in  principle,  establish;  in  the  rabbit,  for  example,  the  tail  of  which  is  very 
sl.ort,  the  spinal  cord  is  prolonged  into  the  coccygeal  vertebras. 

COMPARISON  OF  THE  SPINAL  COED  OP  MAN  WITH  THAT  OF  ANMALS. 

The  spinal  medulla  of  the  adult  Man  does  not  reach  beyond  the  first  lumbar  vertebm, 
though  in  the  foetus  it  is  in  the  coccyx.  It  is  rounder  than  in  the  Horse,  and  the  grey 
substance  is,  relative  io  the  white,  more  abundant  than  in  the  spinal  cord  of  the  domes- 
ticated animals.  The  posterior  grey  cornua  are  also  larger  and  less  elongated  than  the 
superior  cornua  in  the  Horse  ;  and  the  roots  of  the  nerves  are  also  more  voluminous. 


CHAPTEE  III. 

THE  ENCBPH/\.LOX. 


Aeticle  I. — The  Encephalon  as  a  Whole. 
The  enceplialon  is  that  portion  of  the  nervous  system  which  is  lodged  in 
the  cranial  cavity.    It  succeeds,  without  any  line  of  demarcation,  the  spinal 
cord,  of  which  it  may  be  considered,  with  regard  to  its  figui-e,  as  a  land  of 

eflflorescence.  .    .  i       <.  j 

General  form  and  constitution.— In  sha^pe  it  is  an  ovoid  mass,  elongated 
from  before  to  behind,  and  very  slightly  depressed  from  above  to  below. 

When  it  is  viewed  on  its  superior  face  (Fig.  321),  we  first  sec,  behind,  a 
white  pedicle,  the  prolongation  of  the  spinal  cord,  and  a  single  lobe  ot  a 
srev  colour  designated  the  cerehcllim.  In  front  of  this  is  reniarked  two 
other  lobes,  separated  from  the  first  by  a  deep  transverse  fissure,  into  which 
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the  teutorium  of  the  cerobelliim  passes,  Isolatcrl  from  one  auotlicr  on 
tlio  middle  lino  by  a  sliallower  fissiiro,  those  two  lobes  constitute  the  brain, 
and  are  usually  named  the  cerebral  hemispheres. 

In  turning  over  the  encephalon  Fig.  321. 

to  examine  its  inferior  face,  we  see 
that  the  posterior  peduncle  of  the 
organ — a  continuation  of  the  spinal 
cord— is  prolonged  beneath  the  ce- 
rebellum, which  is  joined  to  the 
lateral  parts  of  its  superior  face ; 
this  portion  then  enters  the  cere- 
bral hemispheres  by  their  inferior 
face,  behind  two  thick  white  cords — 
the  optic  nerves,  which  mark  the 
anterior  limit  of  this  prolongation 
(Fig.  322).  This  is  the  isthmus  of 
the  encephalon :  a  name  given  to  it 
because  it  actually  forms  an  inter- 
mediate bond  between  the  three 
enlargements  which  form  the  prin- 
cipal mass  of  the  encephalon. 

The  cranial  portion  of  the  cen- 
tral nervous  mass  is,  then,  com- 
posed of  three  aj)paratu8 :  the 
istlimus  of  the  encephalon,  a  pro- 
longation of  the  spinal  cord;  and 
the  cerebellum  and  cerebrum,  bulbous 
lobes  grafted  on  the  superior  face 
and  anterior  extremity  of  this  pe- 
duncle. These  three  divisions  are 
very  well  seen  in  their  entirety 
and  reciprocal  relations  in  Figui-e 
329.  We  will  study  them  sepa- 
rately and  in  succession. 

Volume  of  the  encephalon. —  Con- 
trary to  what  is  found  in  the  spinal 
cord,  the  dimensions  of  the  en- 
cephalon closely  represent  those 
of  the  cavity  containing  them  :  the 
visceral  layer  of  the  arachnoid  lying  everywhere  immediately  on  the  proper 
envelope  of  the  nervous  mass,  the  pia  mater,  except  at  the  subarachnoid 
spaces  ;  and,  on  the  other  hand,  the  arachnoid  cavity  can  scarcely  be  said 
to  exist  while  the  dura  mater  is,  as  it  were,  glued  to  the  cranial  walls,  and 
in  reality  constitutes  their  internal  periosteum. 

The  encephalon  has,  therefore,  no  room  to  move  in  its  receptacle,  but  is 
maintained  in  it  in  an  almost  absolutely  immovable  condition,  which 
coincides  exactly  with  that  of  the  sutures  or  cranial  articulations. 

Weight. — The  total  weight  of  the  encephalon,  in  average-sized  animals; 
maybe  inferred  from  the  following  figures  :  Horse,  22  oz.  15  drams  ;  Ass,  12 
oz.  11  drams;  Ox,  16  oz.  15  drams;  Sheep  and  Goat,  4  oz.  9i  drrms-  Pig 
5  oz.  10  drams ;  Dog,  6  oz,  5^  drams  ;  Cat,  1  oz.  1  dram.  ' 

In  comparing  tliese  figures  with  those  of  the  spinal  cord,  it  will  be  seen 
tliat  the  relative  weight  of  tlie  medullary  axis  to  that  of  tlie  encephalic  mass 
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Medulla  oblongata  ;  2,  Middle  lobe  of  the 
cerebellum  ;  3,  3,  Lateral  lobes  of  ditto ;  4,  4, 
Cerebral  hemispheres  ;  5,  Interlobular  fissure  ; 
6,  6,  Ethmoidal  lobules. 
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differs  notably  in  tlie  several  animals,  being  higliest  in  the  Dog.  The 
relations  in  each  species,  between  the  two  divisions,  are  the  following  :  Dog, 
1:  5,14;  Cat,  1 :  3,75;  Sheep  and  Goat,  1:  2,G0;  Ass  1:  2,40;  P>g,  1 : 
2,30 ;  Horse  1 :  2,27 ;  Ox,  1 :  2,18.  We  give  these  numbers,  as  it  has 
always  been  attempted  to  establish  in  the  predominance  of  the  enceplialon 
the  cause  of  the  development  of  intelligence,  and  that  the  best  measure  of  this 
predominance  is  really  the  relation  of  the  spinal  axis  to  the  encephalic  mass. 
It  has  also  been  attempted  to  measure  this  predominance  of  the  encephalon  by 
comparing  its  weigbt  with  that  of  the  entire  body  ;  but  it  is  sufficient  to  cast 
one's  eye  over  tbe  tables  drawn  up  with  this  view  in  several  anatomical  and 
physiological  works,  to  be  convinced  that  this  basis  does  not  possess  all  tlie 
value  desirable. 

Preparation  of  the  encephalon.— To  study  tlie  encephalon  it  is  necessary  to  extract  it 
from  its  bony  receptacle  ;  a  result  achieved  in  two  ways.    The  first  consists  in  opening 
the  roof  of  the  cranium  by  hammer  and  chisel,  after  removmg  from  its  exterior  ail  the 
parts  covering  it,  or  which  are  in  its  vicinity.    The  dura  mater  is  then  excised  wi  ll 
Lissors,  and  the  encephalon,  which  is  thus  directly  reached  is  completely  isolated  by 
a^ng  its  posterior  extremit.;,  and  cutting  from  behind  to  belore  all  f «  '-^^^  P^^^''  S 
throulh  the  foramina  at  the  base  of  the  cranium,  with  the  pituitary  stall<  as  ^vell  as  t  c 
extremitv  of  the  olfactory  lobes.    This  method  is  very  expeditions,  but  it  sacrifice's  the 
gland  which  remains  firmly  incrnsted  in  the  sella  turcica :  an  mconvenience 
^e  obviate  by  resorting  to  the  second  procedure.    In  this,  the  cramum  is  opened  by  its 
Msf  or  floo/ after  separating  the  head  from  the  trunk,  cuttmg  away  the  lower  jaw, 
tongue  and  OS  hyoides,  and  excising  all  the  soft  parts  so  as  to  expose  the  bony  surfaces. 
Se  he^d  thus  p^°pared,  is  held  by  an  assistant,  the  roof  of  the  cramum  resting  on  a 
table  or  blSck.^  Armed  vvith  a  chisel  and  hammer,  the  operator  first  removes  the 
zyS^m^tic  arches  and  styloid  processes  of  the  oecipitn  bone,  then  the  condyles  of  this 
bone  thTbasilar  processes,  and  the  sphenoid,  palate,  and  ethmoid  bones,  retm-nmg  to  tl  e 
lateralportfons  of  the  cranium,  which  are  chiselled  away  in  succession  from  the  occipital  to 
the  elSd  bones.    The  encephalon  being  sufBciently  exposed,  is  relieved  from  its  dura 
mater  aTin  tlTfiist  metliod,  and  raised  in  the  left  hand  to  destroy,  by  n.eans  of  scissors 
held  in  the  light  hand,  the  Attachments  which  yet  fix  it  to  the  cranial  roof  and  which 
are  chUy  ti  e  veins  that  open  into  the  sinuses  of  the  dura  mater.    In  afterwards  ex- 
rvat  S^fhe  ethmoidal  fossc^B  with  the  point  of  a  scalpel,  the  olfactory  lobes  are  detached 
and  the  nervous  mass  is  free.    This  procedure  is  more  diflflcnlt  than  the  tir»t  but 
assesses  sevem  advantages  over  it ;  for  not  only  do  we  preserve  the  pituitary  gland  but 
ffye  the  ethmoMal  lobes  more  intact,  and  may  also  have  if  desired,  the  ganjha  of  the 
c  aniarnerves,  with  a  more  or  less  considerable  portion  of  he  "^ives  hemselves 

After  indicating  the  methods  for  extractmg  the  encephalon  from  ts  bony  case  we 
ougtt  t'o  say  some  words  as  to  the  course  to  be  piusued  in  oi-der  to  stnd3^.t  -  e^sfu.ly 
To^do  this  it  is  advantageous  to  have  two  brains ;  one  °f  f  f  ^'^^'^J'^^t^^^^  to  ^  'ich  Im^ 
S^i^tSp^SiSrSS  ^Tl^tS»^3<^  — 

5^sstf^St:^p=^   sM^s^  tLtti 

^:t^S^P^r^^^^^  on  an 

interior  should  be  studied  in      .'f^^^^'^^^'^Z^^ X^^^^ 

strating  the  existence  of  f  n^^"':^''^      ,  J ^ai^  wWch  ^  by  the  in- 

nLt  oMIo^  dissecting-case  tube)  which 
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raises  tlio  pituitary  j?'niul,  the  cerebral  lobes,  and  the  cerebellum.  Then  we  pass  to  the 
corpus  callcsuni,  which  is  cxiwscd,  as  in  figure  330,  by  a  horizontal  section  of  the  hemi- 
spheres across  the  centrum  ovale.  The  corpus  callosum  of  each  side  is  afterwards 
excised  on  the  median  line  to  reach  thv.  interior  of  tlie  lateral  ventricles,  and  this  great 
commissure  of  the  brain  ought,  after  studying  the  septum  lucidum,  to  be  cut  across  in  the 
middle  and  turned  over,  as  in  ligure  331,  so  as  to  show  the  cerebral  trigonal  (fornix).  The 
foramen  of  IMonro  is  next  examined,  then  the  corpus  striatum,  hippocampi,  tajnia  semi- 
circnliuis,  choroid  plexus,  and  velum  interijositum,  which  are  exposed  by  the  ablation  of 
the  hippocamj)!  and  triuonul.  Lastly,  we  return  to  the  foriimen  of  Monro  to  study  its 
communication  with  the  ventricle  of  the  optic  layers ;  it  will  be  well,  also,  to  again  ex- 
amine the  latter,  as  well  as  the  aqueduct  of  Sylvius  and  the  ventricle  of  the  cerebellum, 
which  we  arrive  at  in  dividing  the  organ  tiirough  the  middle  and  sepiu-ating  the  halves. 

Two  longitudinal  and  vertical  sections,  one  median  (Fig.  327),  the  other  at  the  side 
(Fig.  329),  will  not  be  without  utility  in  the  study  of  these  pnrticulars.  They  may  be 
made  by  menns  of  a  saw,  the  brain  remaining  inclosed  in  the  cranial  cavity. 

(A  long-useful  implement  for  removing  the  bony  casing  of  tlie  brnin  without  risk  of 
injuring  it,  is  a  chisel  whose  thin  cutting  edge  is -sligiitly  concave,  the  corners  being 
smooth  and  rounded,  and  projecting  beyond  the  cutting  edge.) 

Aetiolb  II. — The  Isthmus. 

We  will  study  in  succession  the  external  and  internal  conformation  of 
this  organ,  and  its  structure. 

EXTERNAL  OONFORMATION  OF  THE  ISTHMUS. 

The  istlmus  is  a  prismatic  prolongation  of  the  spinal  cord  supporting  the 
cerebellum,  and  terminating  in  the  cerebral  hemispheres ;  it  increases  in 
size  from  behind  to  before,  and  may  be  considered  as  having  four  faces  and 
two  extremities. 

The  inferior  face  (Fig.  322),  on  which  we  can  distinctly,  and  without  any 
preparation,  perceive  the  natui-al  limits  of  the  isthmus,  is  crossed  nearly  in 
its  middle  by  a  thick  fasciculus  of  arciform  fibres,  which  constitute  the 
annular  protuberance  (protuberantia  annularis),  pons  Varolii,  or  mesocephalon 
(or  nodus  encepJiali).  All  the  portion  lying  behind  this  fasciculus  belongs 
to  the  racliidian  hulb  (bulbus  rachidicus  or  medulla  oblongata).  That  in  front 
forms  the  cerebral  peduncles  {crura  cerebri). 

The  superior  face  (Fig.  323),  covered  by  the  cerebellum  and  the 
posterior  extremity  of  the  cerebral  lobes,  is  more  mammillated  than  the  pre- 
ceding. Passing  from  behind  to  before,  on  the  superior  face  of  the  medulla 
oblongata,  there  is  remarked  the  section  of  the  peduncles  of  the  cerebellum,  the 
valve  of  Vieussens,  the  corpora  quadrigemina,  and  the  optic  layers  ( thalami  optici). 

The  lateral  faces  (Fig.  324),  concealed  in  their  anterior  part  by  the 
hemispheres  of  the  brain,  exhibit  the  profile  of  the  medulla  oblongata,  pons 
Varolii,  peduncles  of  the  cerebellum  {crura  cerebelli),  cerebral  peduncles 
(crura  cerebri),  corpora  quadrigemina,  and  thalami  optici. 

The  posterior  extremity  of  the  isthmus  belongs  to  the  medulla  oblongata,  and 
continues  the  spinal  cord,  from  which  it  is  only  distinguished  artificially. 

The  anterior  extremity  is  enveloped,  below  and  on  each  side,  by  the 
oblique  fasciculi  which  form  the  two  optic  nerves,  and  beneath  whicli  are 
insinuated  the  fibres  of  the  isthmus  before  they  pass  into  that  part  of  the 
cerebral  hemispheres  which  bears  the  name  of  cor'pora  striata. 

After  this  enumeration  of  all  the  organs  whose  aggregation  constitutes 
the  isthmus  of  the  encephalon,  we  will  examine  them  in  detail,  and  in  the 
following  order :  1,  Medulla  oblongata ;  2,  Pons  Varolii ;  3,  Crura  cerebri ; 
4,  Crura  _  cerebelli ;  6,  Valve  of  Vieussens ;  6,  Corpora  quadrigemina  ; 
7,  Tlialami  optici.    After  these,  we  wiU  describe  the  piyieal  and  pituitari/ 
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glands :  small  appondecl  lobes  placed  one  on  the  superior,  tlic  other  ou  the 
inferior  face  of  the  isthmus.^ 

Fig,  322.     ■  Medulla  Oblongata.    (Figs.  323, 

324,  829.) 

Tlic  medulla  ohlongala  constitutes 
the  posterior  portion  of  the  encephalic 
isthmus ;  it  succeeds  the  spinal  cord, 
and  extends  forward  as  far  as  the  pons 
Varolii.    It  is  a  thick  peduncle  of  a 
white  colour,  wider  V)cforc  than  behind , 
flattened  above  and  below,  and  having 
four  faces— w.  inferior,  superior,  and 
two  lateral. 

Inferior  face  (Fig.  322).— This 
face  rests  in  the  channel  of  the  basilar 
process.    Convex  from  side  to  side, 
and  limited  anteriorly  by  a  transverse 
fissure  which  separates  it  from  the 
pons  Varolii,  posteriorly  it  does  not 
offer  anything  to  distinguish  it  from 
the  medullary  axis. 

On  the  middle  line  there  is  a  well- 
marked  fissure,  a  continuation  of  the 
inferior  fissure  of  the  cord,  which  lies 
between  two  very  elongated  promi- 
nences that  are  sometimes  but  little 
apparent,  and  from  their  form  are 
named  the  pyramids  of  the  bulb  (corpora 
pyramidalia)  (Figs.  322,  19 ;  338,  b). 
The  base  of  these  pyi-amids  touches 
the  pons  Varolii,  and  their  apex  is 
looe-  o  iL^oeiucti  luu.     .....^.^.j  insensibly  lost,  posteriorly,  on  reach- 

4,  5,  Cerebral  hemispheres;  6,  Cerebellum  ;  ing  the  spinal  COrd 
7,  Optic  chiasma,  or  commissure ;  8,  Pitui-         Outwardly  is  ai 


GENERAL  VIEW  OF  THE  BRAIN;  LOWER 
SURFACE. 

.,  Olfactory  lobe ;  2,  Cavity  of  the  olfoctory 
lobe;  3,  External  root  of  olfactory  lobe 


Outwardly  is  an  almost  j)lane  sur- 
face, bordered  anteriorly  by  a  trans- 
verse band  which  lies  immediately 
behind  the  pons  Varolii;  sometimes 
it  is  covered  for  the  greater  part  of  its 
extent  by  a  very  thin  expansion  of 


tary  gland;  9,  Optic  nerves;  10,  Tuber 
cinereum;  11,  Crus  cerebri;  12,  Third 
cranial  nerve  ;  13,  Fourth  nerve  ;  14,  Pons 
Varolii;  15,  Fifth  nerve;  16,  Sixth  nerve; 
17,  Seventh  and  eighth  nerves;  18,  Me- 
dulla oblongata,  the  number  being  placed  ^ 

on  the  olivary  body;  19,  Anterior  pyramid;  ^""[form  "'fibres,  between  the  anterior 

of  Zs  smaTl  will,  nev'ertlieless,  bo  found  perfectly  cn-cumscnbed  if  it  Ix,  ex- 

amined n  ho  ower  animals,  and  particularly  in  the  Horse.    Au  nntero-posterior  sod 
of  ftrenceihalon  made  to  one  side  of  the  median  plane  appears  to  us  nl  that  is  .eoded 
?o  J^L^fi3v  5t^^  Tl"«  section,  seen  in  fignre  320.  shows  in  the  plamest 

peduncles  (or  crura),  the  corpora  V>adrige.unia  and  U,e  tl^^^^^^^^^^  op  t  ci    A  U 

belong  to  one  and  the  same  system -the  medulU  i}  r'^^''^^'^''''''^  which  wc  liavc 

of  union  between  the  three  principal  masses  of  the  ^nccphah^n^  a  d 

designated  tlio  isthmus.    It  may  be  added  that  this  nianncr  of  con.iaoung  the  cnc.pna.ic 

isthmus  perfectly  agrees  with  the  teachings  of  physiology. 
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band,  and  jiarticularly  in  pieces  that  have  been  hardened  by  alcohol  or 
acidulated  water,  is  seen  a  slight  oblong  ijromincuce  which  corresponds  to 
what  in  Man  is  designated  the  olive  ^  (corpus  olivare) ;  it  is  isolated  from 
the  pyramid  by  a  longitudinal  groove,  whence  emerge,  in  front,  the  roots 
of  the  sixth  cranial  pair,  behind,  those  of  the  twelfth ;  outwardly,  it  is 
limited  and  separated  from  the  restiform  body  by  the  origin  of  the  majority 
of  the  roots  belonging  to  the  glosso-pharyngeal  and  pneumogastric  nerves. 

Superior  face. — Covered  by  the  cerebellum,  it  is  channeled  in  its  middle 
by  an  excavation  (Fig.  323,  5),  which  constitutes  the  floor  of  the  fourth 
ventricle.  This  cavity  is  prolonged  forward  above  the  pons  Varolii,  between 
the  cerebellar  peduncles,  and  from  its  forming  behind  an  angle  resembling 
the  point  of  a  pen,  it  has  been  named  the  calamus  scriptorius. 

Two  thick  cords,  prolongations  of  the  superior  fasciculi  of  the  medulla 
spinalis,  border  the  calamus  scriptorius  on  each  side ;  these  are  designated 
the  corpora  restiformia.  Lying  together  at  their  posterior  extremities,  they 
separate  anteriorly,  so  as  to  represent  the  branches  of  a  V  (Fig.  323,  1). 

Lateral  faces.  —Much  narrower  than  the  other  two,  and  showing  two 
thick  borders,  these  faces  give  the  profile  of  the  corpora  restiformia  (Fig. 
324,  2),  corpora  pyramidalia  (4),  and  the  fasciculus  between  these  two. 


2.  Tie  Pons  Varolii    (Figs.  322,  14 ;  324,  5.) 

The  pons  Varolii,  also  named  the  tuber  annulare  or  mesocephalon,  is  that 
part  of  the  brain  which  stands  out  prominently  across  the  isthmus,  between 
the  naedulla  oblongata  and  the  crura  cerebri,  and  which  is  lodged  in  the 
anterior  depression  of  the  basilar  process. 

_  It  is  a  semicircular  band  of  white  transverse  fibres  thrown  across,  like  a 
bridge,  from  one  side  to  the  other  of  the  cerebellum.  In  every  sense  it  is 
convex,  wider  in  its  middle  than  in  its  lateral  portions,  and  crossed  from 
behind  to  before  by  a  shallow  median  groove  for  the  basilar  artery.  On  its 
free  sui-face,  whose  principal  features  we  have  just  described,  it  offers  for 
consideration  two  borders  and  two  extremities. 

The  posterior  border,  slightly  convex,  is  separated  from  the  medulla 
oblongata  by  a  faint  groove. 

The  anterior  border,  also  convex,  but  indented  in  its  middle,  largely  over- 
hangs the  crura  cerebri,  which  are  limited  on  this  side  by  a  well-marked 
fissure. 

_     The  extremities  are  bent  upwards  to  enter  the  substance  of  the  cerebellum 
m  the  form  of  two  thick  cords,  which  constitute  the  middle  crura  cerebelll 
(iig;^  324,  6).    They  exhibit  the  apparent  origin  of  the  trifacial  nerves, 
ine  pons  Varolii  does  not  exist  in  birds. 


3.  The  Pedunculi  or  Crura  Cerebri.    (Figs.  322,  11 ;  324,  7.) 

These  are  two  very  large  white  fasciculi,  visible  at  the  inferior  surface 
and  sides  of  the  isthmus,  covered  superiorly  by  the  corpora  quadrigemina 
and  thalami  optici,and  contmuous,  above  the  pons  Varolii,  with  the  fibres  of 
the  medulla  oblongata ;  while  their  anterior  extremities  enter  the  cerebral 
hemispheres.  ^^uiaj. 

These  peduncles  (or  crura)  are  separated  from  each  other  by  a  middle 
it  i:jt^^ltnZr''''^'''''  *°  °^  position,  for 
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fissure— tlie  interpeduncular,  which  bifurcates  in  front  to  circumscribe  the 
mammillary  or  pisiform  tubercle  {corpus  albicans,  hulbi  fornicis)  (Fig.  327, 
18)  :  a  small,  single,  and  rounded  elevation  of  a  white  colour,  like  the 
peduncles,  covered  by  the  pituitary  gland,  whose  root  is  represented  by  the 
tuber  cinereum,  and  is  situated  in  front  of  this  body. 

Behind,  the  crura  cerebri  are  limited  by  the  anterior  border  of  the  pons 
Varolii.  In  front,  they  are  circumscribed  by  the  optic  nerves,  which  pass 
obliquely  around  their  anterior  extremity  and  join  on  the  middle  line  before 
the  tuber  cinereum,  to  form  a  commissure  called  the  cliiasma  of  the  optic 
nerves  (Fig.  322,  7).  On  the  sides,  their  tissue  is  confounded  with  that  of  the 

corpora  quadrigemina  and  thalami 
Fig-  323.  optici,  which  are  superposed  on  the 

cerebral  peduncles.  It  may  be 
remarked  that  the  part  of  their 
lateral  face  situated  below  the 
tubercula  testes,  forms  a_  well- 
defined  triangular  space,  designated 
the  band  of  Beil,  lateral  triangular- 
fasciculus,  and  lateral  oblique  fasci- 
culus of  the  isthmus . 

4.  The  Crura  Cerebelli. 
The  cerebellum  is  attached  to 
the  upper  face  of  the  isthmus  by 
two  short  and  thick  lateral  funiculi 
of  white  substance,  between  which 
is  comprised  the  posterior  ventricle ; 
these  constitute  the  cerebellar  crura. 

Three  distinct  fasciculi  enter 
into  the  composition  of  each  of 
these  cords  :  an  anterior,  a  posterior, 
and  a  middle. 

The  latter,  or  middle  cerebellar 
peduncle  {cms  cerebelli  ad  pontem), 
is  the  largest  of  the  three.  It  is 
formed  by  the  prolongation  of  the 
extremities  of  the  pons  VaroUi 
(Figs.  328,  2  ;  324,  6). 
sL'PERiOE  VIEW  OF  THE  ENCEPHALIC  ISTHMUS.  The  postcrior  Cerebellar  peduude 
1  1  CorpoI  vItiforxBia;  2,  Section  of  the  middle  {crus  ad  medullam  oblongatum),  he 

cerebellar  peduncle;   4,  Anterior  cerebel  ar  ^-estifoi-m  body,  one  portion  of  wliicll 

;.;iculLn>%.t.™«n.;  l2,Co.-|,.,.  sti,.««„,i  elosely  unitccl  to  the  preceding, 
13  Tenrn  soniicirculniij;  U,  Pme«l  gl"<l!  f,.™  „.Uoh  it  is  witll  dlfflculty  diS- 


VlfVr  •'/•'i"n;;Ve-  19"  Facial  nerve;  20,       The  anterior  cerebellar  pedmcic 
i  ;di  :?;  n:  ve'^r^l  bllL-pharyngealn;rve;  ^process.^  e  cerebello  ad  testes)  IS  a 
^2  Ptl^umogastdcnerve;  23,  Spinal  nerve.      ^^g^iculus  very  distinct  from  the 
Other  two,  related  by  its  inner  border  to  the  middle  peduncle,  which  it 
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obliquely  crosses,  loses  itself  in  the  cerebellum  by  its  supero-posterior 
extremity,  arriving  behind  the  testes,  and  passing  beneath  these  small  organs 
by  its  antero-inferior  extremity,  along  with  the  band  of  Eeil  or  supero-lateral 
fasciculus  of  the  cerebral  peduncles. 

In  studying  the  structure  of  the  cerebellum,  we  will  see  how  these 
peduncles  comport  themselves  in  its  interior. 

6.  Valve  of  Viemsens.  (Fig.  323,  6.) 

This  designation  is  given  to  a  very  thin,  white  lamella  which  unites,  on 
each  side,  the  two  anterior  cerebellar  peduncles.  In  shape  it  is  nearly  a 
parallelogram.  Its  superior  face  is  covered  by  the  cerebellum ;  the  inferior 
concurs  in  forming  the  floor  of  the  cerebellar  (fourth)  ventricle.  The  two 
lateral  borders  are  joined  to  the  peduncles  this  valve  unites ;  the  anterior  is 
attached  behind  the  testes;  while  the  posterior  adheres  to  the  anterior 
vermiform  eminence  (linguetta  laminosa)  of  the  cerebellum. 

Gall  has  considered  this  lamella  as  a  commissure  of  the  anterior  cere- 
bellar peduncles,  and  we  think  rightly ;  for  we  see  it  formed  almost 
exclusively  of  transverse  fibres  which  run  from  one  of  these  peduncles  to 
the  other.  These  fibres  are  most  apparent  in  front,  where  the  membrane  is 
much  thicker ;  behind,  they  are  mixed  with  some  longitudinal  fasciculi. 

6.  Corpora  Quadrigemina  or  Bigemina.    (Fig.  323,  7,  8.) 

These  are  four  round  eminences,  placed  in  pairs,  which  surmount  the 
cerebral  peduncles  behind.  The  two  jjosterior,  the  smallest,  are  also  named 
the  tuhercula  testes,  and  the  anterior  pair  the  iuhercula  nates. 

The  posterior  corpora  quadrigemina,  or  tuhercula  testes,  are  related,  in  front, 
with  the  anterior  eminences  :  behind,  with  the  anterior  cerebellar  peduncles 
and  the  valve  of  Vieussens,  from  which  they  are  separated  by  a  transverse 
groove,  from  the  bottom  of  which  arise  the  pathetici  nerves.  An  oblique 
band  unites  them,  outwardly,  to  that  portion  of  the  optic  layer  designated 
the  corpus  geniculatum  internum. 

The  anterior  corpora  quadrigemina,  or  tuhercula  nates,  are  distinguished 
from  the  preceding  not  only  by  their  larger  volume,  but  by  their  colour, 
which  is  grey,  that  of  the  testes  being  white.  They  are  also  rounder,  nearer 
each  other,  and  covered  by  the  cerebral  hemispheres ;  while  the  posterior 
rather  lie  beneath  the  cerebellum.  A  curved  groove  isolates  them,  in  front, 
from  the  thalami  optici. 

7.  Thalami  Optici.     (Fig.  323,  9.) 

This  name  is  given  to  that  part  of  the  upper  face  of  the  isthmus  which 
is  situated  in  front  of  the  corpora  quadrigemina.  These  thalami  are 
therefore  placed  above  the  anterior  part  of  the  cerebral  peduncles. 

Larger  altogether  than  the  corpora  quadrigemina,  and  more  so  before 
than  behind,  each  exhibits  a  grey,  slightly  convex,  and  very  ii-regularly 
quadrilateral  surface,  covered  by  the  velum  interpositiim,  which  separates  it 
from  the  cornu  Ammonis  (pes  hippocampi),  and  from  the  posterior  pillars  of 
the  cerebral  trigonal  (fornix), 

Inioardly,  they  incline  towards  each  other  in  forming  on  the  median 
line  a  somewhat  deep  fissui-e,  in  which  runs,  from  before  to  behind,  two 
white  longitudinal  bands  that  will  be  noticed  hereafter  as  the  anterior 
peduncles  of  the  pineal  gland.    This  fissure  enters,  behind,  into  the  common 
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posterior  opening  (foramen  commune  posterius) ;  in  front,  into  the  comjiwn 
anterior  opening  (foramen  commune  anicrius)  :  orifices  wliich  will  bo  described 
with  the  interior  of  the  isthmus. 

Oiitioardlij,  the  thalamus  optic  i  shows  two  prominences  called  the  corpora 
geniculata,  from  which  arise  the  second  pair  of  nerves ;  placed  one  before 
the  other,  the  posterior  nearer  the  middle  lino  than  the  anterior,  these  two 
projections  arc  distinguished  as  external  and  internal.  The  corima  genicu- 
latmn  externum  is  always  more  voluminous,  better  defined,  and  situated  on  a 


Fig.  324. 


LATERAL  VIEW  OE  THE  ISTHMUS. 

1  Medulla  oblongata;  2,  Corpus  restiforme ;  3,  Lateral  fasciculi  of  the  medulla 
'oiLgata;  4, ^Infe'riol-  fesiiculus,  or  corpus  pyramidale ;  5  l^^J^^f^l^^^, 
Middle  peduncle  of  the  cerebellum;  7,  Cerebral  peduncle;  8  Testis ,  9j^Nat>^ 
10  Corpus  genioulatum  internum  ;  11,  Corpus  gen.culatum  externum ;  12,  Uptic 
nerve  ;  13,  Fourth  nerve  resting  on  the  band  of  Reil ;  14,  Sensitive  root  of  the 
trTgeminal  nerve;  15,  Its  motor  root;  16,  Facial  nerve;  17,  Auditory  nerve. 

more  elevated  plane  than  the  internal  corpus  geniciilatum,  wluch  is  united  to 
the  posterior  corpora  quadrigemina  by  an  oblique  band  (Figs.  626,  lU  , 

^^VeiL  the  thalami  optici  appear  to  be  notched  to  receive  the  nates, 

}rZ  from  the  corpus  striatiun  by  a  groove,  at  the 

bottom  of  which^is  a  naLow  strip  named  the  semcireular  hand  (taenia  sem^. 
circularis). 

8.  Pineal  Gland  or  Conarium.    (Fig.  323,  14.) 
This  name  has  been  given  to  a  small  tubercle  of  a  reddish-brown  colour 
inthe  foiW  a  pine-cone,  enveloped  by  a  duplicature  of        mater  fi-om 
Se  velum  interpositum,  with  its  apex  upwards,  and  its  l^7!>  .^^f^J^SXhtd 
common  posterior  opening,  which  it  closes,  and  around  which  it  i.  attached 

F^lriL'rS^^  is  detached,  in  front,  two  fibrous  cords-the  anterior 
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peduncles  of  the  conarium  (or  hahence).  These  (Fig.  323,  15)  are  two 
narrow  white  bauds,  which  commenco  at  the  base  of  tlio  pmeal  gland,  and 
are  directed  forward  parallel  to  each  other,  in  the  bottom  of  the  fissure  of 
the  thalami  optici,  to  which  they  fii-mly  adhere.  On  arriving  at  the  anterior 
common  opening,  they  become  attached  to  the  anterior  pillars  of  the  cerebral 
trio-onal  (or  crui-a  of  the  fornix).  Sometimes  they  are  very  narrow  and 
separated  by  an  interval ;  bat  more  freqiiently  they  are  relatively  wide, 
and  immediately  in  contact  on  the  median  line. 

The  conarium  is  far  from  always  olfering  the  same  volume  ;  it  has 
been  exhibited  in  its  usual  dimensions  in  Figure  323,  and  in  Figure  327 
it  is  shown  as  incomparably  larger. 

The  structui-e  of  the  pineal  gland  appears  to  be  very  simple,  and  only 
comprises  one  substance  of  a  brownish-grey  colour,  apparently  amorphous, 
and  sometimes  studded  with  calcareous  granulations  (acervulus),  but  with- 
out any  internal  cavities. 

This  organ  and  that  whose  description  follows,  do  not  belong,  properly 
speaking,  to  the  system  of  the  encephalic  isthmus  ;  but  are_  rather,  as  we 
have  already  said,  appended  glands,  which  merit  to  be  described  apart,  the 
same  as  the  thi-ee  immense  cerebellar  and  cerebral  ganglia.  If  we  have 
studied  them  in  this  place,  it  was  only  for  the  sake  of  simplification. 


9.  Pituitary  Gland.    (Figs.  322,  8  ;  327,  19.) 

The  pituitary  gland,  also  named  the  hypophysis  cerebri  and  suprasphe- 
noidal  appendage,  is  a  small  disc-shaped  tubercle,  fixed  to  the  anterior 
extremity  of  the  interpeduncular  fissure  by  the  pituitary  stem  (infundibulum) 
and  the  tuber  cinereum. 

a.  The  tuber  cinereum  is  a  little  eminence  of  a  grey  colour,  situated  in 
the  middle  line,  between  the  corpus  albicans  and  the  chiasma  of  the 
optic  nerves,  at  the  anterior  limit  of  the  encephalic  isthmus.  This  emi- 
nence is  hollow,  and  its  cavity  is  nothing  more  than  a  diverticulum  of  the 
middle  ventricle. 

b.  The  infundibulum  is  only  a  short  conical  prolongation,  whose  base  is 
attached  to  the  tuber  cinereum,  and  its  apex  to  the  superior  face  of  the 
pituitary  gland.  The  cavity  of  the  tuber  cinereum  is  continued  into  the 
infundibulum,  and  terminates  in  a  cul-de-sac  towards  its  summit.  This 
prolongation,  also  formed  of  grey  substance,  is  distinguished  by  its  great 
fragility ;  so  that  it  requires  some  care  to  preserve  it  intact  when  opening 
the  cranium  at  its  base. 

c.  The  pituitary  gland  is  lodged  in  the  sella  turcica,  where  it  is  en- 
veloped by  the  suprasphenoidal  duplicature  of  dura  mater  ;  it  is  a  small, 
nearly  circular  body,  flattened  above  and  below,  and  more  or  less  thick, 
according  to  the  subjects. 

Its  inferior  face  rests  on  the  sphenoid  bone  through  the  medium  of  the 
dura  mater,  to  "vhich  it  ig  strongly  adherent ;  the  superior  covers  the  corpus 
albicans,  with  a  portion  of  the  cerebral  peduncles,  and  in  front  receives 
the  insertion  of  the  pituitary  stem.  Its  circumference  resj)onds  to  the  supra- 
sphenoidal duplicature,  whose  interior  forms  the  cavernous  sinus. 

There  is  no  cavity  in  the  pituitary  gland.  The  matter  composing  it 
appears  to  be  almost  amorphous ;  it  is  yellow  in  the  anterior  half  of  tho 
organ,  and  brown  in  its  posterior  portion. 
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INTEllNAL  CONFORMATION  OF  THE  ISTHMUS.    (Fig.  327.) 

The  encephalic  istlnnus  is  hollowed  at  the  thalami  oijtici  by  a  central 
cavity,  named  the  middle  (or  third)  ventricle,  which  is  extended  backwards 
beneath  the  corpora  quadrigeniina  by  a  canal — the  aqueduct  of  Sylvius  ; 
this  opens,  below  the  valve  of  Vieussens,  into  the  posterior  (or  fourth)  ven- 
tricle— another  cavity  comprised  between  the  cerebellum  and  medulla 
oblongata.    These  three  diverticuli  will  be  studied  in  succession. 


1.  Middle  Ventricle,  or  Ventricle  of  the  Thalami  Opiici.    (Fig.  327,  13.) 

The  middle  ventricle  is  an  irregular  cavity,  elongated  from  behind  to 
before,  depressed  on  each  side,  and  offering  for  study  two  walls,  a  floor,  a 
roof,  and  two  extremities. 

The  two  walls  are  smooth,  nearly  plane,  or  very  slightly  concave  from 
above  to  below. 

The  floor  is  extremely  narrow,  and  only  forms  a  channel  whose  bottom 
corresponds  to  the  interpeduncular  fissure,  which  is  nearer  in  front  than 
behind,  and  to  the  corpus  albicans  and  tuber  cinereum.  The  cavity  of 
the  latter  (Fig.  827,  20),  prolonged  into  the  pituitary  stem,  communicates 
Avith  the  middle  ventricle,  and  assists  in  its  formation. 

The  roof,  as  narrow  as  the  floor,  and,  like  it,  nothing  but  a  channel,  is 
constituted  by  the  two  thalami  optici  which  are  joined  to  one  another  above 

the  ventricle,  foi-ming  a  thick 
F'g-  325.  grey   commissui-e  (Fig.  327, 

16).  It  is  terminated  at  its 
extremities  by  the  two  orifices 
already  noted  as  the  posterior 
and  anterior-  common  foramina. 
The  posterior  common  foramen 
(Fig.  327,  15)  commences  be- 
hind the  grey  commissure,  and 
terminates  at  the  base  of  the 
pineal  gland  by  an  irregu- 
larly expanded  cul-de-sac.  It 
is  limited  behind  by  the  pos- 
terior ivhite  commissure,  a  thin 
fasciculus  of  transverse  fibres 
placed  in  advance  of  the  cor- 
pora quadrigemina,  above  the 
entrance  to  the  aqueduct  of 
Sylvius,  (or  iter  a  iertio  ad 
qnartum  ventriculum),  and  whose 
extremities  are  lost  in  the  sub- 
stance of  the  thalami  optici 
(Fig.  325,  9).  The  anterior 
common  foramen,  also  desig- 
nated tlic  foramen  of  Monro 
(and  iter  ad  infundibuJnm) 
(Fig.  327,  14),  is  the  medium 
of  communication  between  the  middle  and  lateral  ventricles,  and  affords 
a  passage  to  the  vascular  cord  which  unites  the  two  choroid  plexuses,    it  is 


TRANSVERSE  SECTIOK  OF  THE  ENCEPIIALON  AT 
THE  POSTERIOR  COMMON  TOR  AMEN. 

1,  White  substance  of  the  hemisphere,  or  centrum 
ovale  of  Vieussens ;  2,  2,  Grey  substance  forming 
the  external  layer  of  the  convolutions ;  3,  Section 
of  the  corpus  callosum ;  4,  4,  Interior  of  the 
lateral  ventricles  ;  5,  Section  of  the  great  vena 
Galeni ;  6,  6,  Cerebral  peduncles ;  7,  7,  Section  of 
the  isthmus ;  8,  Posterior  common  foramen  ;  9, 
Posterior  white  commissure ;  10,  Entrance  to  the 
aqueduct  of  Sylvius. 
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tiierced  in  front  of  the  grey  commissure,  beneath  the  summit  of  the  fornix, 
whose  two  pillars  concur  to  circumscribe  it,  and  between  which  is  seen  the 
anteHor  tohite  commissure.  This  is  a  small  band  of  white  transverse  fibres, 
analogous  to  that  which  constitutes  the  posterior  commissure,  but  stronger, 
and  passing  in  front  of  the  anterior  pillars  of  the  fornix,  its  extremities 
enteAng  and  becoming  lost  in  the  corpus  striatum  on  each  side. 

The  posterior  extremity  of  the  middle  ventricle,  nai^-ower  than  the 
anterior,  and  placed  on  a  more  elevated  Pl^«e,  is  continuous  mth  th^^ 
aqueduct  of  Sylvius,  whose  entrance  (Fig.  325,  10)  is  beneath  the  pos- 
terior commissure,  towards  the  common  foramen.  _      .  j 

The  anterior  extremity,  more  dilated  than  the  posterior,  is  situated 
immediately  above  the  optic  chiasma,  and  is  only  separated  from  the  bottom 
of  the  great  interlobular  fissui-e  of  the  brain  by  a  small  and  very  thm  grey 
lamina  attached  to  that  chiasma,  and  for  this  reason  named  by  writers  the 
tjrey  root  of  the  optic  nerves.  This  lamina  (lamina  cmerea)  is  readily  seen 
when  the  optic  commissure  is  turned  down  on  the  pituitary  gland ;  it  is 
sufficient  to  traverse  this  to  enter  the  middle  ventricle.  _ 

The  ependymis,  which  lines  the  central  canal  of  the  medulla  spinalis, 
also  covers  the  walls  of  this  cavity  ;  through  the  aqueduct  of  Sylvius,  it  is 
prolonged  into  the  posterior  (or  fourth)  ventricle ;  by  the  anterior  common 
foramen  into  the  lateral  ventricles,  and  thence  into  the  spaces  m  the  middle 
of  the  olfactory  lobes. 

2.  Aqueduct  of  Sylvius.  (Fig.  327,  6.) 

This  is  a  longitudinal  median  canal  passing  beneath  the  corpora  quad- 
rigemina,  and  above  the  peduncles  of  the  brain. 

Its  anterior  extremity  communicates  with  the  middle  ventricle,  and  the 
posterior  opens  below  the  valve  of  Vieussens  into  the  cerebellar  (or  foui-th) 
ventricle. 

3.  The  Posterior  or  Cerebellar  Ventricle.   (Fig.  827,  5.) 

This  ventricle^  (or  sinus  rhomhoidalis),  situated  beneath  the  cerebellum, 
between  its  peduncles,  and  above  the  medulla  oblongata  and  pons  Varolii, 
is  a  cavity  elongated  from  before  to  behind,  and  almost  entii-ely  occupied 
by  the  vermifomi  processes. 

Its  superior  ivall  is  formed  by  these  two  processes,  the  valve  of  Vieussens, 
and  that  of  Eenault.  The  inferior,  or  floor  of  the  cavity,  is  represented  by 
the  excavation  on  the  superior  face  of  the  medulla  oblongata,  and  which  is 
prolonged  in  front,  above  the  pons  Varolii,  to  near  the  testes. 

The  anterior  extremity  communicates  with  the  aqueduct  of  Sylvius. 
The  posterior  occupies  the  summit  of  the  calamus  scriptorius. 


STRtrOTURE  OF  THE  ISTHMUS. 

The  encephalic  isthmus  being  only  a  prolongation  of  the  spinal  cord, 
ought  to  resemble  it  in  its  structure  ;  and  this  is,  in  fact,  what  is  observed, 
particularly  in  its  posterior  part,  the  common  features  of  their  organisation 
disappearing  as  we  approach  its  anterior  extremity. 

After  what  has  been  said  as  to  the  external  conformation  of  the  medulla 
oblongata,  we  know  that  this  organ  presents,  on  each  of  its  lateral  halves, 
traces  of  a  division  into  three  principal  fasciculi :  a  superior,  formed  by 

•  As  the  ccrcbolhim  concurs  in  the  formation  of  this  cavity  it  would  perhaps  bo 
better  to  defer  its  study  until  that  organ  has  been  ilcscribcd. 
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Fig.  326. 
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the  corpus  restiforme ;  an  inferior,  represented  by  tlie  corpus  pyramidale ; 
and  tlio  third,  or  intermediate  of  the  other  two.  These  three  fasciculi  are 
only  the  continuation  of  those  wo  have  recognised  in  the  cord  itself,  and 
whoso  properties  they  share — the  first  being  sensitive,  and  the  others  motor. 

The  sujjcrior  fasciculus, 
corpus  restiforme,  lying,  at 
posterior  extremity,  beside 
fellow  of  the  opposite  side, 
separated  from  it  for  the  greater 
part  of  its  extent  by  the  excava- 
tion that  constitutes  the  floor  of 
the  fourth  ventricle.  It  rests  on 
the  external  part  of  the  lateral 
fasciculus.  At  the  extremity  of 
the  pons  Varolii  is  given  off  a 
small  branch  that  forms  the  pos- 
terior cerebellar  peduncle ;  it 
then  continues  its  course  on  the 
side  of  the  posterior  ventricle, 
soon  joins  the  anterior  cerebellar 
peduncle,  which  is  above  it,  and 
with  it  passes  beneath  the  cor- 
pora quadrigemina- 

The  inferior  fasciculus,  the 
thinnest  of  the  three,  comprises, 
as  has  been  said,  all  that  portion 
of  the  bulb  which  constitutes 
the  pyramid.  But  when  this 
eminence  is  null,  or  but  slightly 
marked,  we  ought  to  recognise 
the  limits  which  separate  it  from 
the  lateral  fasciculus  by  the  line  of  insertion  of  the  roots  of  the  great 
hypoglossal  nerve,  supposed  to  be  prolonged  to  the  pons  Varolii,  near  the 
point  of  emergence  of  the  external  motores  oculorum  nerve.  Its  fibres 
partly  intercross  with  those  of  the  opposite  fasciculus,  in  the  bottom  of 
the  middle  fissure.  They  all  pass  above  or  across  the  transverse  fasciculi 
of  the  pons,  to  constitute  the  inferior  plane  of  fibres  of  the  cerebral 

^^^^The?a<eraZ  or  intermediate  fasciculus  of  the  bulb,  comprised  between  the 
line  of  insertion  of  the  hypoglossal  nerve-roots,  and  those  of  the  motor  roots 
proper  to  the  glosso-pharyngeal,  pneumogastric,  and  spmal  nerves,  difters 
but  little  from  the  inferior  cord.  By  a  portion  of  its  upper  face  it  forms 
the  floor  of  the  fourth  ventricle.  After  leaving  the  pons  Varolii, 
pyramidal  fasciculus,  it  goes  to  assist  in  the  formation  of  the 
peduncles,  and  particularly  of  their  triangular  oblique  fasciculus. 

In  examining,  collectively,  at  these  peduncles,  the  medullary 
prolonged  into  the  isthmus,  we  observe  neaidy  the  same  order  of  superposition 
as  in  the  bulb ;  but  it  is  no  longer  possible  to  distinguish  them  deai'ly  from 
each  other,  they  being  confounded  with  those  of  the  opposite  side.  iJicir 
fibres  can  be  seen  prolonged  in  a  mass  beneath  the  corpora  quadrigemina 
across  the  proper  substance  of  the  thalami  optici,  ^^'^^  .P^««\"g  .{"^^  JJ^ 
corpora  striata,  to  disappear  on  each  side,  like  a  hue  expanding  sheath,  m  tnc 
middle  of  the  cerebral  hemispheres. 


DISSliCTION  OF  THE  MEDULLA  OBLONGATA,  SHOWING 
THE  CONNECTION  OF  ITS  SEVERAL  FASCICULI,  OR 
STRANDS. 

A,  Corpus  striatum  ;  b.  Thalamus  opticus ;  C,  D,  Cor- 
pora quadrigemina ;  E,  Commissure  connecting 
them  with  the  cerebellum  ;  F,  Corpora  restifor- 
mia  ;  P,  P,  Pons  Varolii ;  st,  st.  Sensory  tract ; 
mt,  mt,  Motor  tract ;  g,  Olivary  tract ;  p.  Pyrami- 
dal tract ;  og,  Olivary  ganglion  ;  op.  Optic  nerve  ; 
3m,  Root  of  third  pair  (motor) ;  5s,  Sensory  root 
of  the  fifth  pair. 


like  the 
cerebral 

fasciculi 
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To  this  important  system  of  loJiite  longitudinal  fibres— a  prolongation  of 
thoso  of  the  spinal  cord— is  found  annexed  as  complementary  elements  in  the 
organisation  of  the  encephalic  istlimus,  several  systems  of  transverse  fibres — 
also  white— and  masses  of  grey  substance.  The  following  is  a  summary 
exposition  of  the  arrangement  of  these  new  elements.  In  proceeding  from 
behind  to  before,  we  notice,  among  the  while  transverse  fibres  : 

1.  The  expansion  of  arciform  fibres  which  sometimes  covers  the  inferior 
face  of  the  bulb  (Fig.  338,  j):  their  superior  extremity  is  lost  in  the 
corpus  restiforme ;  the  inferior  is  buried  in  the  intermediate  fissure  of  the 
pyramid  and  the  lateral  fasciculus. 

2.  The  proper  fibres  of  the  pons  Varolii :  they  constitute  a  very  thick 
semicircular  fasciculus  whose  extremities  form  the  middle  cerebellar 
peduncles  and  enter  the  cerebellum;  this  fasciculus  envelops,  inferiorly 
and  laterally,  the  longitudinal  fibres  of  the  isthmus ;  it  is  crossed  by  several 
superposed  planes  of  transverse  fibres. 

3.  The  transverse  fibres  of  the  valve  of  Vieussens  and  those  of  the  white 
commissures,  which  have  been  already  noticed. 

The  gre^j  substance  of  the  isthmus,  which  now  remains  to  be  mentioned,  is 
far  from  being  so  abundant  as  the  white  substance,  and,  as  in  the  spinal 
cord,  it  is  principally  deeply  buried  in  the  texture  of  the  organ.  In  the 
medulla  oblongata  none  is  found  on  the  track  of  the  superior  and  inferior 
fasciculi  of  fibres ;  but  the  lateral  fasciculi  are  intermingled  with  it, 
and  there  is  a  layer  on  the  floor  of  the  fourth  ventricle.  It  is  also  found 
in  the  cerebral  peduncles,  and  particularly  in  the  prolongation  of  the  lateral 
fasciculi  of  the  bulb. 

Each  of  the  corpora  quadrigemina  is  composed  of  a  small  mass  of  this 
grey  substance,  and  is  covered  by  a  thin  pellicle  of  white  matter  which  is 
scarcely  perceptible  in  the  anterior  eminences.  The  optic  thalamus  is  a 
similar  mass,  though  more  voluminous,  darker  coloured,  and  without  a  layer 
of  white  substance  on  its  superficial  face. 

Lastly,  nerve  cells  also  exist  between  the  various  layers  of  transverse 
fibres  of  the  pons  Varolii,  and  between  the  tubes  which  constitute  the  valve 
of  Vieussens. 

niFFERENTIAL  CHAEACTERS  IN  THE  ISTHMUS  OF  OTHER  THAN  SOLIPED  ANIMALS. 

Apart  from  its  volume,  the  istlimiis  does  not  present  any  sensible  tliifcrences  in 
Bummants  and  the  Pig.  In  the  Ox,  it  is  remarked  that :  1,  The  inferior  injramids  of  the, 
medulla  ohlongaia  ore  more  prominent,  and  tlic  transverse  cords  parallel  to  the  jions 
Varolii  more  voluminous  than  in  Solipetls ;  2,  The  crura  cerebri  are  short ;  3,  The  optic 
nerves  are  larger  than  in  Solipeds ;  4,  There  is  a  largely  developed  pituitary  gland, 
excavated  by  a  wide  cavity,  and  flattened  from  above  to  below;  .5,  Lastly,  the  icsi'es  arc 
more  conical  and  less  distinct  from  the  nates  than  in  the  animals  akcady  studied. 

In  the  Carnivera,  the  fourth  ventricle  is  very  large  and  deep,  and  bordered  by 
salient  and  detached  corpora  restiformia.  Its  floor  is  marked  by  some  white  transverse 
strife.  The  pons  Varolii  is  large  ;  the  cords  (or  columns)  of  the  medulla  oblongata,  parallel 
to  its  posterior  border,  are  as  developed  as  in  the  Horse,  without  talcing  into  consideration 
the  difference  in  size  of  the  two  species.  The  pyramids  are  voluminous,  and  the  olivary 
bodies  well  defined.    The  testes  are  larger  than  the  nates. 

COMPAKISON  OP  THE  ISTHMfS  OP  -MAN  WITH  THAT  OF  ANIMALS. 

In  human  anatomy,  the  medulla  oblongata  and  encephalic  isthmus  are  described 
separately. 

The  first  shows  on  its  lower  faeo  a  well  -marked  groove,  a  eonlinuation  of  that  of  tho 
spinal  medulla;  it  terminates  anteriorly  in  a  deep  fossa  named  Uw.  foramen  cvcum  of 
Vieq-d'Azyr.    The  pyramids  arc  well  marked,    The  olivary  bodies  are  much  more 
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promiiiGut  tlmii  in  animals,  and  are  also  diBtinguisliod  by  the  presence  of  a  grey 
nucleus  in  tlieir  interior.  The  jneduUa  ohlongata  of  Man  has  not  the  transverse  band, 
behind  the  pons  Varolii,  which  we  described  in  the  Horse  (Fig.  3;(3). 

With  regard  to  the  islhinus  proper,  it  contains  the  parts  in  front  of  the  medulla 
oblongata  already  studied  in  the  domesticated  animals.  The  ]>ftnn  Varolii  is  very  lar<re  ; 
the  crura  cerebri  are  sepiirutcd  from  each  other  by  a  groove  at  the  bottom  of  winch  are 


several  small  openings.  The  fourth  venlricle  is  deep),  is  bordered  by  well-developed 
corpora  resliformia,  and  inclosed  posteriorly  and  laterally  Ijy  the:  ralvr.s  of  Turin  (vdum 


between  Solipcds  and  Euminauts.    Their  structure  is  already  known, 


AiiTiCLE  III. — The  Cerebellum. 
The  cerebellum,  or  posterior  enlargement  of  the  encepbalon,  is  tlie 
single  mass  supported  by  the  isthmus,  separated  from  the  cerebrum  by  the 
transverse  partition  constituting  the  tentorium  cerebelli,  and  lodged  m  the 
posterior  compartment  of  the  cranial  cavity,  which  almost  exactly  gives  the 
measure  of  its  volume, 

1.  External  Conformation  of  the  Cerebellum. 

The  cerebellum,  isolated  by  dividing  its  lateral  peduncles  from  the 
medullary  prolongation  on  which  it  is  fixed,  presents  the  form  of  an  almost 
globular  mass,  slightly  elliptical,  elongated  transversely  ;  while  its  external 
surface  is  furrov^ed  by  a  great  number  of  sulci,  the  two  pnncipal  of  which 
(sulci  liorizontalis)  pass  in  a  circular  manner  on  each  side  of  the  middle  Ime 
L'ound  the  organ,  dividing  it  into  three  Zofces-a  middle  and  U'O  lateral. 

The  three  lobes  of  the  cerebellum  are  not  always  readily  distmguished 
from  each  other,  in  consequence  of  the  shallowness  and  irregularity  of  the 
two  sulci  separating  them.  We  will,  nevertheless  study  them  m 
succession,  and  afterwards  examine,  in  a  general  manner,  the  fui-rows  on  theii- 

^^^^Wifidle  lobe  (¥1^  321,  2).— This  has  been  compared  to  a  sili-worm 
i-ollS  t  a  ctcllar  manner^ around  the  middle  portion  of  cerebeUum 
and  whose  two  extremities  are  joined,  without  bemg  confomided,  below  the 

'";:rluir^^^^^  is  not  well  defined  in  the  middle  and 

superior  portion  of  the  cerebellmn  where  ^^^T^^  ^J^^j^be^ 

subdivided  into  large  multiple  and  irregular  lobules  ;  ^^^^3*  ^«  J^^^^^^^^^ 
observed  before  and^  behind,  in  those  points  which  correspc.nd  to  the  t^  o 
extremities  of  the  animal  selected  as  a  term  of  comparison  There  maj 
be  remarked  two  longitudinal  eminences  transversely  annulated  on  theu 
smrce  and  curved  beneath  the  cerebellum  in  such  a  way  as  to  come  in 
ntct'wifh^:^^^^^  These  eminences  consftute  tje  ««/enoj,  and 

posterior  vermiform  processes.  Their  extremities  are  lodged  m  the  fourth 
ventricle,  whose  roof  they  concur  m  forming.        _  , 

On  the  anterior  vermiform  process  the  posterior  bordei  of  the  valve 

^'''^^^^1Lc^aar  process  also  receive,  the  -sei^ion  of  a  valve 
already  mentioned,  and  which  must  be  agam  ^-^^^J-^^f.  J^'Ufil^ 

described  for  the  first  time  by  M  Renault,' forms  a  Ij^-^/^^^  J/^be 
thickness  stretched  above  the  calamus  scriptorms.     "  J^^^^f^J  /  ^^^^ 
trkngular  form  of  this  space,  and  presents  a  superior  face  covere<  by 
.  (.  The  late  eminent  veterinary  teacher  and  director  of  the  Alfort  School.) 
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posterior  vermiform  process  ;  an  inferior  face,  studded  in  some  points  witli 
small  vascular  loops  ;  a  base  fixed  to  the  vermis,  near  the  free  extremity  of  tliat 
prominence,  and  to  its  lateral  parts ;  two  lateral  borders,  attached  to  the 
corpora  restiformia  on  each  side  of  the  calamus  scriptorius ;  and  a  summit 
corresponding  to  the  receding  angle  of  the  excavation.  This  lamina  is, 
doubtless,  nothing  more  than  a  septum  formed  by  the  external  pia  mater, 
and  on  which  is  extended  the  internal  membrane  that  covers  the  \valls  of 
the  cerebellar  ventricle.  Otherwise,  it  is  in  direct  continuity,  towards  its  base, 
with  an  evident  dependency  of  the  pia  mater — i\xQ  flexus  clioroides} 


Lateral  lobes  (Fig.  321,  3,  3). — These  are  shaped  like  two  irregular 
segments  of  a  sphere.  Their  surface,  fissured  and  lobulated  in  every  direction, 
presents  nothing  interesting  externally,  superiorly,  or  posteriorly.    It  is  by 
'  This  septum  is  represented  in  the  rudiineutary  state  in  Man,  by  tlie  vavulx  2'arini, 
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their  inferior  part  tliat  tlie  peduncles  enter  tlie  siibstance  of  tlie  cerebellum  ; 
nnd  behind  this  point,  beneath  their  lateral  parte,  the  cerehellar 2)lcxu8  clioroidcs 
is  applied. 

The  cerebellar  choroid  iiilexuses. — This  name  is  given  to  two  small  reddish 
granular  masses,  formed  of  vascular  loops,  elongated  from  before  to  behind, 
depressed  above  and  below,  and  comprised  at  their  internal  borders  between 
the  corpora  rostiforraia  and  the  inferior  face  of  the  lateral  lobes  of  the 
cerebellum,  to  which  they  are  strongly  adherent  by  their  superior  face. 
These  two  plexuses  are  joined  together  by  means  of  Renault's  valve,  wliich 
is  united  to  them  towards  its  base. 

Sulci  and  lobules  of  the  cerebellum. — On  examining,  in  a  general 
manner,  all  the  sulci  which  intersect  the  external  surface  of  the  cerebellum, 
we  see  that  they  penetrate  to  very  unequal  depths  in  the  substance  of  the 
organ,  and  that  they  divide  it  into  successively  decreasing  segments,  of 
which  Figs.  324  and  327  may  furnish  a  sufficient  idea. 

There  is  at  first  a  certain  number  of  principal  lobules,  which  are  divided 
into  secondary  lobules ;  and  these,  again,  are  in  their  turn  separated  into  short 
lamellfe,  representing  the  extreme  limits  of  cerebellar  lobulation. 

2.  Internal  Conformation  and  Structure  of  the  Cerebellum. 

The  cerebellum  concurs,  by  its  inferior  plane  and  the  internal  face  of 
its  peduncles,  to  form  the  cavity  already  described  as  the  posterior  or  cere- 
bellar ventricle ;  but  in  the  mass  of  the  organ  itself  there  is  no  trace  of 
excavation  or  other  peculiarity.  This  is  demonstrated  in  the  most  evident 
manner  by  sections  of  its  substance  made  either  in  an  antero-posterior 
or  in  a  transverse  direction.  We  only  see  in  these  traces  of  the  sulci  which 
divide  the  organ  into  lobules;  and  they  also  afford  evidence  as  to  the 
structure  of  the  cerebellum,  showing  that,  like  all  the  other  parts  of  the 
cerebro-spinal  axis,  it  is  formed  of  ivhite  and  grey  substance. 

The  latter,  spread  over  the  entire  surface  of  the  organ,  constitutes  the 
cortical  layer  of  the  different  segments  of  which  it  is  composed.  It  is  even 
prolonged  into  the  convolutions  which  increase  the  surface-extent  of  the 
cerebellum ;  in  each  lobule  it  may  be  decomposed  into  superposed  layers, 
parallel  to  the  lamina  of  white  substance  that  forms  the  nucleus  of  the 
lobule ;  between  these  layers  of  grey  substance  is  a  very  thm  mass  of  white 

™^*The  white  substance,  enveloped  on  every  side  by  the  grey,  foi-ms  two 
thick  nuclei  occupying  the  centre  of  the  lateral  lobes,  and  which  are  united 
and  confounded  on  tlie  median  line  in  the  texture  of  the  middle  lobe. 

These  two  nuclei,  in  continuity  on  each  side  vvith  the  cerebellar 
peduncles,  are  only  their  prolongations  or  intercerebcllar  portions  Ihey 
LnSo  the  middle  of  each  principal  lobule  a  long  and  thick  branch,  which 
Cives  off  smaller  divisions  that  ramify  in  the  secondary  lobules,  and  from 
whfch  escape  a  new  series  of  ramuscules  that  enter  the  smallest  segments ; 
his  gives  fo  the  cerebellum  a  ^eautiM  arboreal  aspect  jusUy 
by  the  older  anatomists  the  arbor  vitm.  (See  Figs.  324,  327,  329,  lor 
rnnrp^entations  of  the  arbor  ritoi  cerebelli.) 

^  In  tt  iXior  of  these  nuclei,  a  little  in  front,  there  sometimes  exists  a 
small  slightly-gi-ey  spot;  this  is  the  trace  of  the  corj)us  rhombo,deum  {ov 

''"S nSthe  white  substance  of  the  cerebeUum  are  constituted  like 
the  natter  of  the  medulla,  by  nerve-tubes  which  are  contmuous  ou  one  side 
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with  the  crui'a  cerebelli,  and  on  the  other  terminate  in  the  cells  of  the  grey- 
substance. 

In  the  grey  spot  that  forms  the  corpus  rhomboideum,  is  a  great  number  of 
lai'ge  nerve-cells. 

With  regard  to  structure,  the  grey  matter  of  the  cere- 
bellmn  may  be  decomposed  into  two  layers ;  the  super- 
ficial is  very  rich  in  blood-vessels,  has  a  greyish  tint,  and 
is  composed  of  large  nerve-cells  and  smaller  rounded  ele- 
ments ;  the  deep  layer  is  of  a  yellow  colour,  and  also 
contains  nerve-cells  and  round  elements,  though  the  latter 
are  smaller  than  in  the  other  layer,  and  have  been  sometimes 
mistaken  for  simjjle  nuclei. 


DlFfEEENTIAL  CHAKACTEES  OF  THE  CEREBELLtTM  IN  OTHER  THAN 
SOLTPED  ANIMALS. 

The  external  and  inteinal  conformation  of  the  cerebellum  oifers 
the  closest  analogies  in  the  domesticated  niammifers.  In  all,  its 
volume,  compared  witli  tliat  of  the  other  encephalic  lobes,  is  not 
invariable.  Thus,  while  the  relation  between  the  weight  of  the  cere- 
bellimi  and  that  of  the  brain  of  the  Horse  is  as  1  to  7  ;  with  the  Ox 
it  is  as  1  to  9 ;  with  the  Dog  1  to  8 ;  with  the  Cat  1  to  6 ;  and  with 
the  Sheep  1  to  3.    These  are  the  only  diiferences  to  be  noted. 

COMPARISON  OF  THE  CEREBELLUM  OF  MAN  WITH  THAT  OP  ANIMALS. 

In  Man,  the  encephalic  mass  being  enormous,  the  cerebellum 
is  absolutely  more  consideiable  in  volume  than  in  the  larger  domesti- 
cated animals ;  though,  in  proportion  to  the  cerebral  hemispheres,  it 
is  smaller  than  in  the  Ox,  its  relation  to  the  latter  lobes  being  ns 
1  to  8. 

It  is  wider  than  it  is  long,  and  projects  much  beyond  the  medulla 
oblongata.  It  has  three  lobes;  but  these  are  only  visible  on  its 
lower  aspect ;  on  the  oi^posite  face,  the  median  lobe  is  depressed  and 
concealed  beneatli  the  lateral  lubes,  which  are  so  large  that  they 
have  been  named  the  cerebellar  hemispheres.  The  inferior  veimis 
forms  a  free  projection  in  which  is  the  fourth  ventricle;  this  is 
termed  the  tivula  of  the  cerebellum.  The  uvula  is  connected  at  each 
side  with  the  valves  of  Turin:  laminte  of  nerve-substnnce  lodged  for 
the  most  part  in  the  fourth  ventricle,  and  hidden  by  the  lower  face 
of  the  cerebellar  hemispheres.  The  latter  constitute,  on  the  sides  of 
the  medulla  oblongata,  two  prominences  situated  one  below  tlie  otlier, 
above  the  crura  cerebelli;  the  first  is  designated  the  amygdala  or 
tonsil,  the  second  the  pneumogastric  lobule  (or  flocculus). 


SECTION  OF  THE 
CORTICAL  SUB- 
STANCE OP  THE 
CEREBELLUM. 

a,  Medullary  sub- 
stance, showing 
its  fibres ;  h.  Sub- 
stantia ferrugi- 
nea,  composed  of 
fibres  and  cell- 
uuclei ;  c,  Grey 
surface,  granu- 
lar at  the  sur- 
face, and  contain- 
ing large  mul- 
tipolar branch- 
ing cells  near 
the  substantia 
ferruginea. 


Aeticle  IV. — The  Cerebrum. 

The  cerebrum,  the  principal  portion  of  the  encephalon, 
comprises  the  two  anterior  lobes  or  hemispheres  of  that 
apparatus :  enlargements  which  are  elongated  in  the  direc- 
tion of  ^  the  great  diameter  of  the  head  and  cranial  cavity, 
lie  beside  each  other  on  the  middle  line,  and  are  united 
at  their  central  part  by  a  transverse  commissure,  and  by 
the  encephalic  isthmus,  whose  anterior  extremity  penetrate'?  inferior! v 
ti'on)*^''""  ^'S-  ^  good  idea  of  this  penetra- 

These  two  lobes  together  represent  an  ovoid  mass,  having  its  tlnVl- 
extremity  adjacent  to  the  cerebellum  ;  it  is  depressed  from  above  to  below' 
deeply  .divided  above,  in  front,  and  behind  by  a  median  antero-posterior 
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fissuro,  and  roccivmg  in  tho  middle  of  its  inferior  face  the  insertion  of  tlic 

cerebral  pednnclcs.  .  „i  ^n,,,,. 

This  mass,  seven  to  nine  times  more  voluminous  than  tlio  ceiebcllnm, 
fills  tlie  anterior  compartment  of  the  cranial  cavity,  and  thus  occupies  the 
greater  portion  of  that  space.  ...         ,      /•  /v^ 

It  exhibits  for  study  its  external  conformation,  its  internal  conj ormation, 

and  its  structure. 

Fig.  329. 


AXTEEO-POSTEKIOR  AND  VERTICAL  SECTION  OF  THE  ENCEPHALON  TO  ONE  SIDE 

OF  THE  MEDIAN  LINE. 

1  1  Isthmus  of  the  encephalon ;  2,  Medulla  oblongata;  3,  Pons  Varolii ;  4,  Cerebral 
1,  1  Istlmius  ot  the  ei^^cepi .  thalamus;  8,  Pituitary  gland;  9, 

^tTair'stenf-'  S^Optic  ^    U,^C  12,  12,  Cerebral  hemisphere; 

lTCl-S\To}LhLs^l.e..-:U,  Corpus  striatum;  15,  Cornu  Ammoms;  10, 
Olfactory  lobe;  17,  Ventricle  of  the  olfactory  lobe. 

EXTERNAL  CONFOKMATION  OF  THE  CEKEBEUM. 

Instead  of  examining  the  organ  in  mass,  with  regai-d  to  its  external  con- 

:r  t4*^-%Mol  in  .-eality  constitute  two  symmelncal  orga... 

1.  The  Longitudinal  Fissure. 
This  fissnre  exists  thronghout  the  vertical  and  antero-posterujr  circum- 

On  the  superior  Mpect  of  '^''  ^V its  extent  we  see  that  it  reacles  to 

hemispheres  »'%''trtlt ImSuyitl^  o^^^^^^  Behind,  it 

the  upper  face  of  the  great  commissme  ■"=1  ^  ^  ,„it^„„i  ^„^. 
curves  between  the  posterior  lobes  »' '  »  ''"'^f  .^^^^^^^^  „f  the  corpus 
ponding  directly  with   J°         XSfadh™^^^^^^^  between 'the 

t:rirxti?hrS:png2^^ 

^t^^ZSTl^tZ^C^^'^  inferior  face  of  the 
Examined  inferiorly,  the  interlobular  Assure  is  well  detol  iu  front, 
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where  it  attains  the  anterior  border  of  the  corpus  callosum ;  but  behind,  on 
leaving  the  chiasma  of  the  o^jtic  nerves,  and  which  marks  the  anterior  limit 
of  the  isthmus,  this  fissure  aj^pears  suddenly  to  stop.  This  is  because  it 
becomes  considerably  enlarged,  and  is  changed  into  a  vast  notch  which 
admits  the  anterior  extremity  of  tlie  isthmus :  or  rather,  it  bifurcates  to  jiass 
on  each  side  between  the  hemisphere  and  the  anterior  extremity  of  the 
medullary  prolongation,  at  first  crossing  the  optic  nerve,  then  turning  round 
the  cerebral  peduncles  and  corpora  bigemina,  above  which  its  branches 
unite,  and  are  confounded  with  the  undivided  part  of  the  fissure,  which 
separates  the  posterior  lobes  of  the  hemispheres. 

There  exists,  then,  around  the  point  of  immergence  of  the  isthmus  in  the 
cerebrum  a  well-marked  line  of  demarcation,  which  constitutes,  above  and 
laterally,  a  very  deep  fissure  in  which  is  imbedded  the  vascular  expansion 
known  as  the  velum  interpositum ;  this  aperture  is  designated  the  fissure  of 
Bichdt,  or  great  (transverse)  cerebral  fissure. 

The  interlobular  fissure  receives  the  longitudinal  septum  of  the  dura 
mater — or  falx  cerebri.  It  also  lodges  arteries  and  veins,  among  which  it 
is  necessary  to  distinguish  the  great  vena  Oaleni,  which  ascends  from  the 
bottom  of  the  fissui-e,  after  passing  round  the  posterior  border  of  the  corpus 
callosum. 

2.  The  Cerebral  Hemispheres. 

Each  hemisphere  or  lateral  moiety  of  the  cerebrum,  represents  an  ovoid 
segment,  in  which  we  may  consider  four  faces  and  two  extremities. 

The  superior  face  is  convex,  and  is  covered  by  'the  roof  of  the  cranium, 
which  is  formed  by  the  frontal  and  parietal  bones. 

_  The  external,  equally  convex  and  insensibly  confounded  with  the 
adjacent  faces,  responds  to  the  lateral  walls  of  this  cavity  :  that  is,  with  the 
squamous  portion  of  the  temporal  bone,  the  parietal  and  frontal  bones,  and 
the  ala  of  the  sphenoid. 

_  The  inferior,  ii-regularly  mammillated,  rests  on  the  sphenoid  bone.  Tlie 
internal  is  plane,  and  for  the  greater  part  of  its  extent  is  related  to  the  other 
hemisphere  through  the  medium  of  the  falx  cerebri  ;  it  is  in  its  central  and 
inferior  portion  that  tlie  union  of  the  two  halves  of  the  cerebrum  takes  place, 
by  means  of  the  great  cerebral  commissure  and  the  anterior  extremity  of  the 
isthmus.  '' 

The  posterior  extremity  of  the  hemisphere  corresponds  to  the  cerebellum 
which  slightly  depresses  it,  and  from  which  it  is  separated  by  the  transverse 
septum  of  the  dui-a  mater  (tentorium). 

The  anterior  extremity  or  lobe  is  lodged  in  the  fossa  formed  on  each  side 
of  the  crista  galli  by  the  frontal  and  sphenoid  bones 

The  anatomical  peculiarities  to  be  found  in  these  diff-erent  .regions  of  tl.o 
external  surface  of  the  hemisphere  are  :  1,  On  the  inferior  fact,  and  from 
before  to  behind,  a  detached  appendage  constituting  the  olfactory  ov  ethmoidal 
lobule,  a  transverse  groove  named  the  fissure  of  Syhius,  and  an  elongated 
emmence  called  the  mastotd  lobule ;  2,  Everywhere  else,  the  cerebral  convolu- 

We  wiU  study  these  peculiarities  in  an  inverse  order  to  that  of  their 
enumeration. 

1.  Cerebbal  Convolutions  (Figs.  321,  322,  327 ).-The  cerebral  convo- 
lutions are  cons  ituted  by  the  folding  of  the  external  surface  of  the  bTiii 
apparently  with  the  intention  of  considerably  augmenting  the  extent  of  S 

2  Y  2 


692  TnE  CENTRAL  AXIS  OF  TUB  NERVOUS  SYSTEM. 

snrfiico.  These  folds,  whicli  are  very  deep,  are  extremely  irregular  ;  ou  the 
snrl'ace  of  the  liemisphores  tlieir  disposition  somewhat  resembles  the 
convolutions  of  tlie  intestines,  a  circumstance  to  which  they  owe  their 
designation.  In  Solipeds  their  number  is  considerable,  and  not  interior  m 
this  respect  to  tliose  on  tlie  human  brain.  w  fP^« 

Notwithstanding  their  great  irregularity,  the  cerebral  convolutions  ofier 
a  somewhat  constant  arrangement :  so  that  it  is  possible  to  describe  them 
one  by  one  This  has  been  done  in  human  anatomy  ;  but  it  would  be  need- 
less to  repeat  the  task  in  the  case  of  the  domesticated  animals 

2  Mastoid  or  Sphenoid  Lobule  (Fig.  285,  l). -This  is  a  large  pyrifonn 
emin^^ncc,  corresponding  to  what  has  been  described  m  Man  as  the  ^n/enor 
Cor  middle)  lobe  of  tie  hemisj^here,  and  occupies  the  posterior  part  ot  the 
inferior  face  of  the  hemisphere.  This  eminence  is  curved  upon  itself  and 
shows  its  convexity  outwards.  Its  internal  border,  which  corresponds  to 
the  cerebral  peduicle,  concurs  in  the  formation  of  the  great  transverse 
fissure  Its  large  extremity  is  turned  forward,  and  margined  by  the  fissure 
of  Sylvius  The  posterior-  extremity  insensibly  disappears  on  the  inner 
side  of  the  posterior  lobe  of  the  hemisphere. 

This  eminence  ought  to  be  considered  as  a  large  projecting  convolu hon^ 
It  is  excavated  internally  by  a  ca^cal  cavity,  which  constitutes  the  bottom 
of  the  posterior  or  reflected  portion  of  the  lateral  ventricles. 

3  FissTTKE  0I^  Sylvius.- Thus  is  designated  a  ran sverse  depression 
situated  in  front  of  the  optic  nerve  and  mastoid  lobule,  m  which  is  lodged 
the  middle  cerebral  artery.  ^„  ^„  _ 

4  Olfactory  or  Ethmoid  Lobule.- (Figs.  321,  6;  322  1  ,  327^b , 
329  16) -The  appendage  to  which  this  name  is  given  is  detached  from 
the  inferior  face  if  the  hemisphere,  where  it  arises  by  two  white-coloured 
rZT  the  external  of  these  is  continuous  with  a  long  convolution  that 
I  1  U  the  outs  de  of  the  mastoid  lobule,  wHle  the  infernal,  the  shortest, 
^  ?t.s  o^tSe  inne  face  of  the  hemisphere,  in  advance  of  the  optic 
originates  «^        ^^^^^^  a  prominent  sui-face  of  a  triangular 

form,  constituting  the  m  ^^^^^^^  ^^^.^^^.^^^  terminatmg 

i;:tn  otl  entgeS  (6«/b.s  oZ/ac.on.s)  extending  much  beyond  the 
m  an  ovai  c      g  \  lodaed  in  the  ethmoid  fossa. 

cavity,  a  dive-tlcuto  of  the 
ihe  Joo  2)     Both  lobes  being  regarded  as  the  first  pair 

!rSfnl«lf w'e  S  ?L.n  to  theu-  doJptiSn  when  stadyu.g  the 
encephalic  nerves. 

INTERNAL  CONFORMATION  OF  THE  BRAIN. 

In  separating  the  cerebral  hemispheres  by  their  upper  face,  we  discover 
in  sepaiaiiug         i.^own  as  the  corpus  callosim :  the  first  object  that 

the         J— Xdy Tn  "e  Sternal  conformation  of  the  brain. 

presents  Itself  toi  s^^^^^  horizontal  section,  and  with  a  sharp 

If        aftei  wauk^^^^^  ^^^^^.^  this  commissure, 

i^rnt"rV;acrher;e    TLrca^cs  1  tJ.<..™Ur„.« 

a.e  seyavatod  on  the  ^^^^^j:^  Tll^^^'Z 
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which  is  tho  foramen  of  Monro,  or  orifice  communicating  with  the  two  vou- 
tricles.  On  tlio  floor  of  these  cavities  is  observed  two  large  eminences,  the 
corpus  striatum  and  the  Mppocamims  ;  with  a  vascular  and  aj^parently  granu- 
lated cord  forming  the  cerebral  choroid  plextis,  a  dependency  of  the  velum  inttr- 

posilum.  . 
It  now  remains  to  enter  into  some  detail  with  regard  to  the  anatomical 

characteristics  of  all  these  parts. 

1.  The  Corpus  Callosum.    (Figs.  327,  330.) 

The  corpus  callosum  is  a  kind  of  arch  thrown  over  the  two  lateral  ven- 
tricles, while  at  the  same  time  it  is  a  commissure  uniting  the  two  hemispheres. 
It  belongs  exclusively  to  mammalia. 

Composed  entirely  of  white  substance,  it  affects  a  quadrilateral  form, 
being  elongated  in  an  antero-posterior  direction,  and  thus  presents  for  study 
two  faces,  two  borders,  and  two  extremities. 

The  superior  face,  free  in  the  middle,  and  corresponding  to  the  bottom 
of  the  interlobular  fissure,  is  covered  right  and  left  by  the  substance  of  the 
hemispheres.  It  is  traversed  from  before  to  behind  by  two  white,  and 
generally  very  delicate,  cords,  the  tractus  longitudinalis  (the  chordai 
longitudinalis  of  Lancisii)  of  the  corijus  callosum,  which  lie  together  on  the 
middle  line.  The  inferior  face  is 
divided  by  the  insertion  of  the  sep- 
tum lucidum  into  two  lateral  por- 
tions, each  of  which  forms  the  roof 
of  one  of  the  cerebral  ventricles. 

The  two  lateral  borders  of  the 
corpus  callosum  disappear  in  the 
central  substance  of  the  hemis- 
pheres, where  it  is  almost  impos- 
sible to  distinguish  their  limits. 

The  posterior  extremity  appears 
at  the  bottom  of  the  interlobular 
fissure,  after  the  destruction  of  the 
adhesion  usually  established  above 
it  between  the  two  hemispheres,  in 
the  form  of  a  thick,  rounded  en- 
largement (splenium)  folded  in 
(jenu,  below,  and  confounded  with 
the  middle  part  of  the  fornix.  It 
is  prolonged,  laterally,  above  the 
ventricular  cavities,  by  forming  two 
angles  (linece  transversce)  which  are 
soon  lost  in  the  white  central  sub- 
stance of  the  cerebrum. 

The  anterior  cxtremUy  comports 
itself  in  a  similar  manner  between 
the  anterior  lobes  of  the  hemi- 
spheres. 

2.  Tlie  Lateral  or  Cerebral  Ventricles.    (Figs.  325,  331.") 
The  lateral  ventricles  are  two  large  elongated  cavities  excavated  in  the 
hemispheres,  lying  against  each  other  in  their  anterior  moiety,  and  divern-ent 
in  their  posterior  part,  which  is  very  much  curved  backwards,  outwards,*aud 
downwards,  to  open  into  the  substance  of  the  mastoid  lobule. 


Fig.  330. 


THE  CORPUS  CALLOSUM,  AFTER  REMOVAL  OF 
THE  trPPER  PORTION  OF  THE  CEREBRAL 
HEMISPHERES. 

1,  Centrum  ovale  of  Vieussens ;  2,  2,  Chordic 
longitudinales  ;  4,  4,  Cornua,  or  angles  of  the 
posterior  extremity;  5,  5,  Ditto  of  auterior 
extremity. 
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This  disposition  permits  tlic  division  of  tlio  cerebral  ventricles  into  two 
regions:  an  anterior,  and  a  posterior  or  rejlected. 

The  anterior  region  is  separated  in  the  median  plane  from  the  opposite 
ventricle,  by  the  septum  Incidum  and  the  summit  of  tlie  fornix,  beneath 
which  is  the  foramen  of  Monro  establishing  a  communication  between  the 
middle  and  the  two  lateral  ventricles,  and  between  these  latter.  Above,  it 
offers  a  smooth  wall  formed  by  the  corpus  callosum.  Below,  on  its  floor, 
thei-e  is  first  remarked,  in  front,  the  corpus  striatum ;  behind,  the  internal 
portion  of  tlio  hippocampus  ;  in  the  middle,  an  oblique  groove  running  from 
behind  to  before,  and  without  inwards,  at  the  bottom  of  which  floats  the 
choroid  plexus.  The  anterior  extremity  of  this  region,  occupied  by  the 
base  of  the  corpus  striatum,  is  continued  by  a  narrow  opening  into  the 
interior  of  the  olfactory  lobe.  The  posterior  is  prolonged,  without  any  line 
of  demarcation,  by  the  reflected  jjoriion  of  the  ventricular  cavity. 

The  latter  region  occupies  the  most  declivitous  portion  of  the  posterior 
lobe  of  the  hemisphere,  and  presents  a  strongly  curved  canal  whose  con- 
cavity looks  forward ;  this  canal  terminates  in  a  cul-de-sac  in  the  substance 
of  the  mastoid  lobule.  On  the  floor  of  this  canal  is  delineated  the  posterior 
portion  of  the  hippocampus  and  the  choroid  plexus. 

A  very  fine  membrane — the  ventricular  arachnoid — plays  the  part  of  a 
serous  membrane  and  covers  the  walls  of  these  cavities,  being  spread  every- 
where over  a  layer  of  white  substance,  prolonged  into  the  ethmoidal  diverti- 
culum, and  continuous,  through  the  foramen  of  Monro,  with  that  of  the  middle 
ventricle.  This  membrane  secretes  a  limpid  and  transparent  liquid,  analogous 
to  the  cerebro-spinal  fluid,  though  in  health  it  is  always  in  small  quantity. 

3.  The  Septum  Lucidim.  (Fig.  327,  24.) 
This  appellation  is  given  to  a  thin  median  lamella,  standing  vertically 
between  the  two  lateral  ventricles,  elongated  from  before  to  behind,  widened 
considerably  at  its  anterior  extremity,  terminating  in  a  point  at  its  posterior 
extremity,  and  inserted  above  into  the  corpus  callosum,  below  into  the  back 
of  the  fornix. 

On  the  faces  of  this  lamella,  which  is  formed  of  white  substance,^  is 
spread  the  proper  membrane  of  the  lateral  ventricles.  In  the  human  species, 
a  narrow  ventricular  cavity  has  been  described  as  found  in  its  substance ; 
but  this  does  not  appear  to  exist  in  our  domesticated  animals. 

4.  The  Fornix  (or  Trigonum).  (Fig.  313,  3.) 
Also  named  the  vault  of  three  or  four  arches,  the  fornix  (arcli)  is  a  single 
and  median  body  in  the  interior  of  the  brain,  concurring  to  separate  the  two 
Ventricles,  and  serving  to  support  the  septum  lucidum.  It  is  depressed  from 
below  to  above,  and  is  of  a  triangular  form ;  its  apex,  looking  dowTiward,  stands 
in  the  median  plane  above  the  foramen  of  Monro  and  the  thalami  optici, 
though  separated  from  the  latter  by  the  velum  interpositum  and  the  hippo- 
campi and  receives  on  its  upper  face  the  insertion  of  the  septum  lucidum 
Behind  towards  its  base,  and  on  the  median  plane,  the  formx  is  confounded 
with  the  corpus  callosum,  which  it  supports  ;  it  is  prolonged  on  each  side 
bv  a  lamina  extending  to  the  surface  of  the  hippocampus,  forming  the 
cortical  layer  of  this  deep  convolution  of  the  brain,  and  with  its  congener 
constituting  the  posterior  pillars  (posterior  crura,  or  corpora  flmhrmta)  of  the 

In  front,  at  its  apex,  the  fornix  is  also  attached  to  the  corpus  callosum, 
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lUuT  divides  iuto  two  cords  or  anterior  pillars  {crura)  (Fig.  323,  17),  wliich 
pass  in  front  of  the  anterior  cerebral  commissure,  are  inflected  downwards 
and  backwards,  in  traversing  the  optic  thalamus,  on  the  sides  of  the  middle 
ventricle,  and,  finally,  have  their  extremities  confounded  with  the  mammillary 
process  (cormis  albicans).  . 

These  two  crura  limit,  in  front,  the  foramen  commune  antenus  or  foramen 
of  Monro,  over  which  the  apex  of  the  fornix  is  thrown  across  like  an  arch. 

The  fornix  is  white  throughout  its  whole  extent,  with  a  greyish  tint 
towards  its  summit. 

5.  The  Hippocampi.    (Fig.  331,  i.) 

The  hippocampus  or  cornn  Aminonis  (from  its  resemblance  to  a  ram's 
horn,  the  crest  of  Jupiter  Ammon),  is  an  elongated  projection,  a  veritable 
internal  convolution  of  the  brain  (is,  in  fact,  the  internal  surface  of  the 
gyrus  fornicaius  or  convolution  lying  upon  the  corpus  callosum,  and  which 
terminates  at  the  fissure  of  Sylvius)  ;  it  occupies  the  floor  of  the  anterior 
region  of  the  lateral  ventricle,  and  is  prolonged  throughout  its  reflected  por- 
tion, whose  ciu-vature  it  exactly  follows.  Considered  together,  the  two 
hippocampi  somewhat  closely  resemble  the  uterine  cornua  of  the  Cow. 

By  theii-  internal  extremity,  they  are  in  contact  with  each  other  beneath 
the  middle  portion  of  the  fornix,  and  above  the  optic  thalamus,  which  is  sepa- 
rated from  them  by  the  velum  iuterpositum  (Fig.  327,  9).  Their  external 
extremity  occupies,  in  the  mastoid  lobule,  the  cul-de-sac  of  the  reflected 
portion  of  the  lateral  ventricle. 

The  central  mass  of  this  projection  is  formed  by  a  nucleus  of  grey  sub- 
stance, covered  superficially  by  a  cortical  layer  of  white— a  prolongation  of 
the  posterior  crura  of  the  fornix. 

Towards  the  concave  border  of  the  hippocampus,  this  white  lamina 
ofiers  a  kind  of  wide  hem,  beneath  which  the  choroid  plexus  passes ;  this 
hem  constitutes  a  small  curved  band,  like  the  cornu  Ammonis,  wider  at  its 
middle  part  than  at  its  extremities,  and  is  named  the  corpus  fimbriaium,  or 
tcenia  hippocampus. 

6.  The  Corpora  Striata.    (Fig.  331,  7.) 

The  corpus  striatum  is  another  projection  on  the  floor  of  the  cerebral 
ventricle,  occupying  the  anterior  region  of  that  cavity. 

This  eminence  is  pyriform  in  shape,  and  obliquely  elongated  from  behind 
to  before,  and  without  to  within.  Its  surface  is  smooth,  and  regularly  convex. 
Its  base,  or  anterior  extremity,  corresponds  to  the  anterior  csecum  of  the 
ventricle.  The  summit,  or  posterior  extremity,  disaijpears  at  the  commence- 
ment of  the  reflected  portion  of  the  ventricular  cavity.  Outwardly,  the 
corpus  striatum  is  limited  by  a  groove  that  forms  the  angle  of  union  between 
the  floor  and  roof  of  the  ventricle.  Inwardly,  it  is  separated  from  the  optic 
thalamus  and  cornu  Ammonis  by  another  sulcus,  in  which  the  choroid 
plexus  floats,  and  which  is  oblique  inwards  and  forwards,  and  shows  at  the 
bottom  the  tienia  semicircularis  (Fig.  323,  13).  This  is  a  flattened  white 
cord,  which  disappears  inwardly  towards  the  foramen  of  Monro,  and  bends 
outwards  along  the  optic  nerve  to  within  about  3-8ths  of  an  inch  from  the 
cliiasma  ;  in  this  way  forming  a  sort  of  circular  band  around  the  anterior 
extremity  of  the  isthmus,  beneath  which  all  the  fibres  of  the  latter  pass  to 
reach  the  cerebral  hemispheres. 

The  corpus  striatum  owes  its  name  to  its  structure,  being  composed  of  a 
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thick  nucleus  of  grey  suhstauco  that  crosses  the  longitudinal  fibres  of  the 
encephalic  isthmus  in  passing  into  the  hemisi)heres  ;  these  fibres  appear  in 
several  points  of  this  nucleus  as  very  distinct  white  streaks. 

This  deep  nucleus,  which  is  in- 
termediate to  the  superior  extremity 
of  the  isthmus  and  the  principal 
mass  of  the  hemispliere,  comprises 
the  entire  thickness  of  the  floor  of 
the  lateral  ventricle,  and  projects 
outwards,  beneath  the  inferior  face 
of  the  hemisphere,  between  the  two 
roots  of  the  olfactory  lobe,  where 
it  constitutes  the  extror-ventricular 
nucleus  of  tlie  corpvs  striatum  :  so 
named  in  contradistinction  to  the 
oblong  eminence  in   the  interior 
of  the  ventricle,  which  is  often  de- 
signated the  intra-ventricular  nucUus 
of  the  corpus  striatum. 

7.    Hie  Velum   Interposiium  and 
Choroid  Plexus.    (Fig.  331,  6.) 

ANTERIOR  PORTION  OF  THE  LATERAL  VENTRi-  The  velum  interposiiim  (velum 
cLEs  OP  THE  DOG,  EXPOSED  BY  REM  OVAL  OF  vasculosum,  tela  choroideo)  IS  a  vas- 
THE  ROOF.  cular  expansion  dependent  from  the 

1,  Corpus  callosura;  2,  Anterior  part  of  the  pia  mater,  which  penetrates  the 
'  corpus  callosum,  turned  forward  after  destruc-  ij^.^in  by  the  transverse  fissure,  and 
tion  of  the  septum  lucidum,  to  show  tlie  fornix,  •  ^^^^^^^gg  itself  between  the  tha- 
3  3:  4,  4,  Hippocampi;  5,  5,  laauia  semi-  t"^"  . 
circuiaris;  6,  6,  Choroid  plexus;  7,  7,  Corpora  lamus  opticus  and  the  convolution 
sti-iata.  of  the  cornu  Ammonis.    The  velum, 

on  arriving  beneath  the  taenia  hip- 
pocampus, terminates  in  the  choroid  plexus :  a  red,  granular-looking  cord, 
which  is  suspended  by  its  autero-external  border,  and  projects  into  the 
interior  of  the  lateral  ventricle. 

The  choroid  plexuses  of  the  hrain  extend  from  the  anterior  extremity  of 
the  corpus  striatum  to  the  bottom  of  the  caicum  in  the  mastoid  eminence 
or  lobule.  In  the  anterior  region  of  the  ventricle,  they  occupy  the  oblique 
sulcus  which  traverses  that  part,  to  the  inner  side  of  tlie  corpus  sti-iatum. 
In  the  posterior  region,  they  float  in  front  of  the  cornu  Ammonis.  Their 
anterior  or  interiial  extremity,  more  voluminous  than  the  external,  always 
forms  a  small  appendage  which  remains  quite  free.  They  are  united  to 
each  other,  near  this  extremity,  by  an  intermediate  cord,  which  traverses 
the  foramen  of  Monro  in  passing  beneath  the  fornix. 

Like  the  velum  interpositum,  the  choroid  plexuses  are  formed  by  a  net- 
work of  arteries  and  veins.  They  are  often  incrusted  in  calcareous  matter, 
and  may  be  the  seat  of  more  or  less  voluminous  cysts. 

The  veins  proceeding  from  this  vascular  apparatus  are  very  volummoiis, 
and  by  their  union  form  the  great  vena  Galeni,  which  bends  round  the 
splenium  of  tlie  corpus  callosum  to  roach  the  interlobular  fissure,  and  pro- 
ceeds to  the  sinus  of  the  falx  cerebri. 
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STBUOTURE  OF  THE  OEREBKUM. 

-  The  structure  of  the  brain  is  certainly  one  of  the  most  interesting  jioints 
in  the  study  of  the  nervous  centres;  for  on  a  perfect  knowledge  of  it 
depends  the  solution  of  the  most  difficult  problems  in  the  physiology  of  the 
nervous  system.  Numerous  attempts  have  been  made  to  elucidate  its 
intimate  organisation ;  but  we  must  here  omit  the  multitude  of  secondary 
details  revealed  by  these  researches,  and  limit  ourselves  to  the  essential 
and  fundamental  facts. 

The  two  substances  enter  into  the  texture  of  the  cerebral  hemispheres, 
and  both  are  exactly  disposed  as  in  the  cerebellum. 

The  grey  substance  extends  over  the  entire  external  surface  of  the  brain, 
and  dips  into  the  sulci;  thereby  augmenting  the  extent  of  tliat  surface,  and 
forming  the  cortical  layer  of  the  cerebral  convolutions.  This  layer,  it  is 
necessary  to  remark,  though  perfectly  similar  to  that  of  the  cerebellar 
lobules,  is  not  homogeneous  thi-oughout  its  thickness,  but  may  be  decom- 
posed into  several  secondary  stratified  layers,  between  which  are  extremely 
thin  lamellsB  of  white  substance ;  one  of  these  lamellae  nearly  everywhere 
forms  the  most  superficial  pellicle  of  the  convolutions. 

According  to  Kolliker,  there  are  six  layers  in  the  cortical  substance  of 
the  brain,  and  these  are  disposed  as  follows :  1,  A  superficial  white  layer ; 
2,  Grey  layer;  3,  First  white  streak;  4,  Yellowish-red  layer,  external 
portion ;  5,  Second  white  streak  ;  6,  Yellowish-red  layer — internal  portion. 
In  all  these  layers  are  nerve-cells,  but  in  proportion  as 
they  are  pale,  these  cells  are  few  and  small ;  the  cells 
themselves  contain  colouring  matter  in  the  reddish- 
yellow  layers.  Everywhere  they  are  furnished  with 
from  one  to  five  fine  prolongations,  which  bring  them  into 
communication  with  the  very  fine  nerve-tubes  of  the 
cerebral  hemispheres.  (Lockhart  Clarke  gives  seven 
layers  for  this  cortical  substance.) 

In  the  middle  of  each  hemisphere,  the  white  substance 
constitutes  a  considerable  nucleus,  which,  from  its  form, 
is  named  the  centrum  ovale  of  Vieussens  (Figs.  325,  1 ; 
330,  1),  and  which  is  united  to  that  of  the  opposite  side 
by  the  gi'eat  cerebral  commissure,  or  corpus  callosum, 
sending  a  prolongation  into  each  convolution  ;  thus  ex- 
hibiting the  exact  disposition  of  the  lateral  white  masses 
of  the  cerebellum,  with  which  the  nuclei  of  the  hemi- 
spheres have  also  another  point  of  resemblance,  in  that 
they  are  attached  to  the  cerebral  peduncles,  as  the  first  are 
to  the  cerebellar.  But  the  latter  peculiarity  is  less  evident  cortical 
than  the  others — which  are  at  once  obvious  in  horizontal 
and  transverse  sections  of  the  brain — and  can  only  be 
clearly  demonstrated  by  the  manipulations  necessary  to 
unravel  the  intimate  texture  of  the  white  substance. 

In  studying  this  texture  in  brains  hardened  by  nitric 
acid,  washed  in  pure  wator,  and  exposed  to  dry  air  for 
a  day  or  two,  we  perceive  that  the  white  cerebral  sub- 
stance is  entirely  composed  of  fine  fibrous  lamellas, 
diverging  in  every  direction,  corresponding  by  their  con- 
centric extremity  to  the  centre  of  the  hemisphere,  and  abutting,  by  their 


SUBSTANCE 
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Medullary  sub- 
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posed of  horizontal 
fibres ;  d,  Grey  layer ; 
e,  External  white 
layer. 
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peripheral  extremity,  on  the  inucr  face  of  the  grey  covering  of  tlie  cou- 
volutions. 

Tlio  fibres  of  the  white  substauce  of  the  hemisphcrcB  are  connected  with 
those  of  the  encephalic  isthmus,  through  the  latter  being  prolonged  into  the 
texture  of  the  corpus  striatum,  where  they  appear  either  in  the  form  of  striaj, 
or  as  an  elongated  nucleus,  known  as  the  double  semicircular  centre,  of  Vieus- 
sens ;  they  then  pass  to  the  outside  of  the  ventricular  cavity,  and^jlunge  into 
the  centrum  ovale  of  the  hemisphere,  where  they  are  manifestly  continued  by  a 
portion  of  the  fibres  constituting  it.  It  has  been  said  that  these  fibres,  instead 
of  thus  disappearing  in  the  hemisphere,  ascend  at  first  to  the  right  and  left 
on  the  external  side  of  the  lateral  ventricle,  and  are  afterwards  inflected  in- 
wards above  that  cavity,  to  join  on  the  median  line  ;  and  in  this  way  form  the 
corpus  callosum.    I  have  searched  for  this  arrangement  in  our  domesticated 
animals,  and  particularly  in  the  Dog,  whose  brain  is  well  adapted  for  study- 
ing the  corpus  callosum,  but  without  success.    It  has  always  appeared  to 
me  that  the  extremities  of  the  transverse  fibres  which  form  this  great  com- 
missure are  lost  in  the  white  substance  of  the  hemispheres,  some  passing 
above,  the  others  below ;  and  I  believe  I  have  also  seen  some  of  the  pedun- 
cular fibres  radiating  in  the  centrum  ovale  becoming  insinuated  between  the 
extremities  of  the  fasciculi  of  the  corpus  callosum,  to  gain  the  superior  part 
of  the  hemisphere,  without  being  continuous  in  any  way  with  these  fasciculi. 

Some  of  the  nerve-tubes  certainly  terminate  in  the  corpus  caUosum : 
but  in  this  there  is  nothing  extraordinary,  as  in  that  layer  there  are  nuclei 
and  some  nerve-cells. 

DIFFEEENTIAL  CHARACTERS  OF  TUE  OEEEBUUM  IN  OTHER  THAN  SOLIPED  ANIMALS. 

The  brain,  in  the  animals  now  referred  to,  offers  some  differences  in  volume,  as  might 
be  inferred  from  what  has  been  said  regarding  its  relations  with  the  cerebellum  in  all, 
its  development  posteriorly  is  not  so  considerable  that  it  covers  the  latter,  \vhicli  always 

remains  e^xpo.ed.^^^  varies  a  little.  In  the  Ox,  the  hemispheres  are  proportionately 
larger  posteriorly  than  in  the  Horse,  but  contract  suddenly  at  the  fissure  of  Svlvms, 
nreservino-  their  reduced  dimensions  in  the  anterior  lobes ;  the  latter  are  therefore  more 
conical  thim  in  Solipeds.  The  cerebrum  of  the  Dog  is  regularly  ovoid  except  at  ihe 
extremity  of  the  anterior  lobes  ;  there  the  hemispheres  become  much  flattened  fiooi  one 
side  to  the  other,  and  form  a  kind  of  spur  that  entirs  the  ethmoidal  fossce. 

The  cerebral  convolutions  are  a  little  larger  in  the  Ox  than  in  the  Horse,  but  they  aie 
also  less  numerous;  they  are  still  fewer  in  the  Pig-J^^  yet  less  m  the  Carmvora;2^e 
will  see  hereafter  that  they  are  absent  in  Birds.  The  particular  featm-es  ot  the  lo^  er 
face  of  the  hemispheres  a^e  the  same  in  all  the  species;  except  that  the  olfactcry  lobes 
are  more  detached  than  in  Solipeds ;  they  are  remarkably  developed  m  the  Dog 

TZ  venLles  are  the  same  in  all ;  the  floor  is  always  formed  by  the  cor.uis  striatum 
hiuDocampus  and  thalami  optici,  the  roof  by  the  corpus  callosum.  In  Ihe  Ox,  the  baud 
Khe  Wppocampus  is  remarkable  for  its  width;  in  the  ^off,  the  corpus  striatum,  pro- 
portionately voluminous,  is  of  a  deep  grey  colour  on  its  surlace. 

COMPABTSON  OF  THE  CEREBRUM  OF  MAN  WITH  THAT  OF  ANIMALS. 

The  cerebrum  of  Man  (Fig.  333)  is  distinguished  by  its  regularly  ovoid  shape  and 
its  gSat  delelo^ent,  partieSlary  behind,  where  it  covers  tl.e  cerebellum-a  leature 

"Tietd"s?perioTa -robval  hemisphere  is  clearly  divided  into  three  Jobes:  au 

^^-iZ^i^^^^  ^^^^ 

^r=;Sr  a^sf  :ud  tJ^-d  ~  j^^^^^^ 

tiio  frontal  lobes. 
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The  corpus  caUosnm  is  very  devclopoil,  aTul,  abovo  tlie  ventricle,  forms,  frdin  before  to 
behind,  a  salient  angular  prolongation  named  ihe  frotital  coma  and  occipdal  inolowja- 

tioii,  or  forceps  major.  ,    . ,  j.  xi,  i  ii 

There  is  nothing  to  note  concerning  \  \\a  fornix  and  septum  luoidum,  except  that  there 
is  a  ventricle  in  the  latter  which  commuuicates  with  the  middle  ventricle  by  a  small 

aperture,  the  vulva.    t  •  i  ii 

The  lateral  ventricles  offer  remarkable  differences.  They  are  not  prolonged  mto  the 
olfactory  lobes,  but  possess  a  diverticulum  that  entci's  Ihe  occipital  lobe,  below  the 
forceps  major.  Tliis  space  is  more  or  less  developed,  and  terminates  in  a  point ;  it  is 
named  the  ancijroid  or  digital  cavity,  and  shows  on  its  floor  a  small  convolution  which 


Fig.  333. 
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TUE  BASE  OF  THE  HUMAN  BRAIN. 

1,  Longitudinal  fissure ;  2,  Anterior  lobes  of  cerebrum ;  3,  Olfactory  bulb ;  4, 
Lamina  cinerea ;  5,  Fissure  of  Sylvius ;  6,  Locus  perforatus  anticus ;  7,  Optic 
commissure;  8,  Tuber  cinereum  ;  9,  Third  nerve;  10,  Corpus  albicantium  ;  11, 
Fourth  nerve  ;  12,  Locus  perforatus  posticus  ;  13,  Fifth  nerve  ;  14,  Crus  cerebri ; 
15,  Sixth  nerve;  16,  Pons  Varolii;  17,  Portio  dura  of  seventh  nerve;  18,  Middle 
lobe  of  cerebrum  ;  19,  Portio  moUiss  of  seventh  nerve ;  20,  Anterior  pyramid  ; 
21,  Glosso-pharyngeal  nerve;  22,  Olivary  body;  23,  Pneumogastric  nerve;  24, 
Lateral  tract;  25,  Spiual  accessory  nerve;  26,  Digastric  lobe;  27,  Hypo- 
glossal nerve ;  28,  Cerebellum ;  29,  Amygdala ;  30,  Slender  lobe ;  32,  Posterior 
inferior  lobe. 


has  been  designated  the  ergot  of  Morand  (pes  liippocawpi).  The  diverticulum  and  con- 
volution do  not  exist  in  animals.  The  cornu  Ammonis  is  slightly  bosselated  on  its 
surface;  it  is  limited,  inwardly,  by  a  bund,  and  below  this  by  a  grey  denticulated 
lamina,  the  gyrus  for iiicatus. 

"The  other  portions  of  tlic  human  brain  lesemblo  those  of  animals;  so  that  it  is 
needless  to  allude  to  them. 
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THIRD  SECTION. 
The  Nerves. 

The  nerves  represent  tlio  peripheral  portions  of  tlie  nervous  system,  and 
are  cords  ramifying  in  every  part  of  the  body,  having  their  origin  in  the 
mednllary  axis  or  its  encephalic  prolongation.  Before  commencing  their 
special  study,  it  is  necessary  to  possess  a  summary  notion  of  the  principal 
distinctions  of  which  they  are  susceptible,  with  regard  to  their  origin, 
distribution  and  termination.  _ 

Struotubk.— The  nerves  are  formed  by  an  aggi-egation  of  the  nerve-tubes 
already  described.  These  are  grouped  in  primary  fasciculi,  which  are 
rectilinear  or  slightly  undulating,  and  enveloped  in  a  sheath  of  delicate  con- 
nective tissue— the  perineurium.  These  primary  fasciculi  are  again  assem- 
bled in  bundles  to  compose  secondary  fasciculi,  which  are  maintained  by  a 
layer  of  fibrous  connective  tissue  thicker  than  the  perineurium.  Finally, 
these  secondary  bundles  by  their  union  constitute  the -tierve,  around  which 
the  connective  tissue  becomes  condensed,  and  found  the  neurilemma. 

Vessels  traverse  the  connective  tissue  separating  the  fasciculi  Irom  eacli 
other  •  they  anastomose  in  a  network  whose  elongated  meshes  are  poraUel 
with  the  nerve-tubes,  and  they  are  also  surrounded  by  the  nervi  nervorum 

On  the  track  of  certain  nerves  is  observed  a  greyish  enlargement,  or 
aanalion     This  is  composed  of  a  mass  of  nerve-cells,  which  are  geueraUy 
Solar,  and  are  situated  on  the  coui'se  of  the  tubes.    It  is  not  quite  known  • 
whether  some  of  these  tubes  are  not  merely  placed  alongside  the  ganglion. 

Division.— Nerves  are  divided,  with  reference  to  then-  destination, 
into  two  principal  groups:  1,  The  cerebrospinal  or  nerves  of  animal  life; 
2,  The  qanglionic  ov  nerves  of  organic  life.  .  ,i 

'  CEEEBRO-sPmAL  NEKVES.-Thcse  emanate  directly  from  the  cereb  o- 
miinal  axis  and  are  divided  into  two  secondary  groups:  1,  ihe  aamal 
TcncepMic  nerves,  which  originate  in  the  encephalon,  and  make  heir  exit  by 
L  foSmina  at  th^  base  of  the  cranium,  to  be  distributed  almost  exclusively 
in  the  W-  2,  The  spinal  or  rachidian  nerves,  arising  m  the  spinal  cord, 
and  passing  to  the  muscular  or  tegumentary  parts  of  the  trmik  and  limbs, 
throuffh  the  intervertebral  foramina.  .  • 

After  what  has  been  said  in  regai-d  to  the  apparatus  of^™-*-^' 
know  that  the  fibres  composing  these  cords  are  distinguished,  by  then  pomt 
3^  oTigi;  and  their  properties,  into  fibres  of  superior  origin  o^ceMripetal 
conlctibility,  and  fibres  of  inferior  origin  or  of  centrifugal  conductMity.   1  he 

formed  of  the  first  description 
of  fite  and  are  nanied  sensii^e  nerves,  as  they  conduct  the  stimulus  which 
Sifi  into  play  the  sensibility  of  the  brain.  They  are  distingmshed 
.^n^rve^of  Leral  sensibilily  and  nerves  of  special  sensations  (or  sense).  The 

general  sensibility  constitute  the  mued  nerves;  these  foim  the  larg 
category. 


THE  NERVES. 
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Ganglionic  Nerves.— These  nerves,  collectively  representing  tlie  great 
sympathetic  system,  form  below  and  on  the  sides  of  the  spine,  two  long  cords, 
rendered  moniliform  by  the  presence  of  ganglionic  enlargements,  and  in 
the  constitution  of  which  nearly  all  the  cerebro-spmal  nerves  concur;  their 
ramifications,  frequently  ganglionic  also,  are  destined  to  the  viscera  of  the 
neck,  the  thorax,  and  the  abdomen.  ,  .        n  .  , 

In  these  nerves  of  organic  life  are  found  the  two  kinds  of  nerve-tubes,  or 
fibres  of  centripetal  and  centrifugal  conductibility. 

But  these  tubes  appear  to  have  only  very  indirect  relations  with  the 
brain,  for  the  will  has  no  influence  over  the  organs  which  receive  their 
nervous  fibres  from  the  great  sympathetic  ;  and,  besides  this,  m  health,  the 
excitations  developed  in  these  organs  are  all  reflected  by  the  spinal  cord, 
and  do  not  provoke  in  any  way  the  special  activity  of  the  encephalon— they 

are  not  felt.  ■    •    n    n       n  <• 

As  the  nerves  of  the  great  sympathetic  system  are  principally  termed  ol 
fine  tubes,  we  ought  perliaps  to  seek  in  this  anatomical  condition  the  cause 
of  the  special  properties  of  these  nerves ;  what  tends  to  make  this  appear 
likely  is  the  fact,  that  the  cerebro-spinal  nerves  contain  some  of  these 
tubes  in  their  elements,  and  that  they  share,  with  the  ganglionic  ramuscules, 
the  faculty  of  bringing  into  play  the  reflex  power  of  the  spinal  cord.  But 
this  is  only  a  probability,  and  is  unsupported  by  any  direct  proof. 

However  this  may  be,  it  must  be  remarked  that  the  special  anatomical 
and  physiological  characteristics  of  the  sympathetic  nerves  should  not  cause 
them  to  be  considered  as  a  system  independent  of  the  first,  or  cerebro-spinal 
nerves.  The  fibres  composing  both  have,  in  fact,  a  common  origin  in  tbe 
medullary  axis,  or  rather  those  of  the  ganglionic  nerves  emanate  from  the 
nerves  of  animal  life.  In  the  considerations  which  follow,  we  will  therefore 
omit  this  distinction  of  the  nerves  into  two  groiips. 

Origin  of  the  Nerves. — We  ought  to  distinguish  in  these  cords  their 
real  or  deep  origin,  and  their  superficial  or  apparent  origin.  The  latter  is 
represented  by  the  point  of  emergence  of  the  roots  of  the  nerves,  which  are 
ordinarily  spread  in  a  fan  shape,  therL- united,  generally  after  a  very  brief 
course,  into  a  single  trunk,  which  offers  at  its  commencement  a  ganglionic 
enlargement,  if  fibres  of  general  sensibility  enter  into  its  constitution. 
Their  real  origin  is  the  point  of  departure  of  these  roots  in  the  depth  of 
the  cerebro-spinal  axis.  This  is  not  well  known,  perhaps,  of  any  nerve,  even 
of  those  whose  radicles  are  easily  followed  into  the  substance  of  the  nervous 
centres. 

Distribution  of  Nerves. — The  nervous  trunks,  formed  by  the  radicles 
of  which  we  have  just  spoken,  issue  in  pairs  from  the  foramina  at  the  base 
of  the  cranium  or  in  the  walls  of  the  spine,  to  be  distributed  to  all  parts  of 
the  body  by  dividing  into  successively  decreasing  branches.  Those  among 
these  branches  which  ramify  in  the  organs  of  animal  life,  generally  follow 
the  track  of  the  deep  vessels  or  the  subcutaneous  veins,  and  are  always 
found  most  superficial.  Their  rainescence  is  effected  in  a  very  simple 
manner,  by  the  successive  emission  of  the  fasciculi  composing  the  principal 
trunks,  until  they  are  completely  expended.  These  branches  pursue  their 
course  nearly  always  in  a  direct  line ;  only  some,  as  the  ramifications  of  the 
two  principal  nerves  of  the  tongue,  describe  very  marked  flexuosities,  with 
the  same  protective  intention  as  the  arteries  of  that  organ.  Anastomoses 
sometimes  join  these  branches  to  one  another ;  and  anastomoses,  often 
enough  complicated,  unite  many  nerves  together,  and  form  what  are  called 
plexuses.    But  in  those  anastomoses,  no  matter  how  complicated  they  may 
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be,  tlioro  is  never  any  fusion  of  tlio  nervous  raniiu  (uiles,  but  siinple  iig^rega- 
tlon  of  their  iibres,  whieli  always  preserve  tlieir  independence,  cbaracters, 
and  special  properties.  These  anastomoses,  then,  dilfer  essentially  from 
tlioso  of  arteries,  and  never  permit  two  trunks  to  mutually  supplement  each 
otlier  wben  tbe  eourse  of  one  is  interruiited. 

The  nerves  destined  to  the  organs  of  vegetative  life,  and  wliich  arise 
from  the  two  subspinal  chains  in  whose  formation  nearly  every  jiair  of 
nerves  concurs,  comport  themselves  in  their  distribution  in  a  slightly 
different  manner.  They  are  enlaced  around  arteries,  forming  on  these 
vessels  very  complicated  plexiform  networks,  and  yet  the  fibres  composing 
them  are  as  absolutely  independent  as  in  the  anastomoses  above  described. 

Termination  op  the  Nerves. — This  point  should  be  examined  separately 
in  the  case  of  the  motor  and  the  sensitive  nerves  :  that  is,  in  the  muscles 
and  the  integumentary  membranes.  The  distinction,  however,  is  not  quite  so 
absolute  as  this,  for  the  muscles  always  receive  some  sensitive  tubes  with 
their  motor  filaments. 

In  entering  the  muscles  the  motor  nerves  divide  their  branches,  still 
appearing  as  double-contoured  tubes.  It  was  at  one  time  believed  that  these 
fibres  formed  loops  (Valentin)  in  the  interior  of  the  muscle,  and  retunied 
to  their  starting  point.  This  opinion  has  become  obsolete  since  the 
ultimate  termination  of  the  nerves  has  been  studied  by  Eouget,  Krause, 


Fig.  334. 


MOSCULAll  FIBRES,  WITH  THRMINATION  OF  MOTOR  NERVE;  FROM  THE 
GASTROCNEMIUS  OF  THE  RANA  ESCULENTA. 

a  Terminal  pencil  of  a  dark -bordered  nerve-fibre  ;  h,  Intramuscular  naked  a.xis- 
'  cvlinder:  c.  Nucleus  of  the  neurilemma;  (/,  Clavate  extremities  of  the  nerve ;  e 
Spaces  of  the  muscle-nuclei  ;  /,  Terminal  knob  of  nerve,  with  central  fibres  and 
vesicular  dilatations  of  the  nerve. 

Kuhne,  KoUiker,  Engelmann,  Conheim  (Beale),  and  others.  What  is  known 
of  this  snbiect  is  as  follows  :-The  voluminous,  double-contoiired  nerve-tubes 
which,  more  or  less,  cross  the  direction  of  the  muscular  fibres,  soon  divide 
and  form  pale  tubes  on  whose  track  are  disseminated  the  nuclei.  These 
tubes  contain  an  axis-cylinder  and  a  medullary  layer  They  pass  on  to  a 
muscular  fibre  in  the  following  manner:  the  nucleated  sheath  of  the  nerve- 
tube  spreads,  and  is  confounded  with  the  sarcolcmma  ;  the  medulla  suddenly 
stops,  and  the  axis-cylinder  expands  to  form  a  minute  gi-anular  mass  named 
To  terminal  motorjate.  Is  this  plate  situated  without  or 
sarcolemma?    This  question  is  differently  answered  by  histologists ,  but, 
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however  this  may  be,  this  phito,  wliich  was  discovered  by  Eoiigot,  at  first  iji 
reptiles,  theu  iu  birds  and  mammals,  has  been  studied  by  several  micro- 
ffraphs,  'who  ai-e  agreed  as  to  its  existence.  There  can,  therefore,  be  no 
doubt  that  it  is  the  ultimate  termination  of  the  motor-nerves. 

The  mode  of  termination  of  the  sensitive  nerves  varies  as  they  are 
sensorial  or  general  sensibility  nerves.  It  appears  to  be  demonstrated  that  the 
tubes  of  the  sensorial  nerves  have  at  their  extremity  an  elongated  cell, 
analogous  to  that  from  wliich  they  started.  An  idea  has  been  given  of 
this  arrangement  in  describing  the  olfactive  portion  of  the  pituitary  mucous 

membrane.  .  •  i  i 

The  other  sensitive  nerves  have  been  supposed  to  terminate  by  peripheral 
loops,  and  again  by  free  extremities  passing  into  kind  of  cell  elements.  It 
is  certain  that  these  two  modes  exist  simultaneously  ;  recurrent  sensibility, 
which  Claude  Bernard  demonstrated  in  some  cranial  nerves,  proves 
that  certain  nerves  terminate  by  loops.  Our  own  experiments  have 
shown  :  1 ,  That  this  recurrent  sensibility  is  a  general  phenomenon  belonging 
to  the  sensitive  nerves  of  the  limbs,  and  even  to  all  the  sensitive  ramifications 
of  the  spinal  nerves ;  2,  That  the  recurrent  anastomotic  loops  are  formed  at 
different  parts  along  the  course  of  the  nerves,  either  beneath  the  integument 
or  in  its  texture.  It  is,  then,  proved  that  the  peripheral  loops  constitute  a 
mode  of  termination  of  the  sensitive  nerves.  But  this  is  not  the  only  mode 
of  termination  observed.  In  the  papillae  of  the  skin,  in  certain  regions — 
hand,  foot,  lips,  tongue,  glands,  clitoris — the  corpuscles  of  Meissner,  or  tactile 
corpuscles,  are  found  ;  these  are  composed  of  condensed  connective  tissue, 
and  are  conical,  like  a  pine-cone,  the  summit  towards  the  periphery.  By  their 
base  enters  one  or  more  nerve-tubes,  that  ascend  toward  the  apex  in 
a  spiral  manner.  In  the  conjunctiva,  lips,  etc.,  are  also  found  rounded  bodies 
analogous  in  theu-  structure  to  the  tact  corpuscles,  and  which  are  named  the 
corpuscles  of  Krause.  Lastly,  on  the  course  of  the  collateral  nerves  of  the 
fingers  and  in  the  mesentery  of  the  Cat,  are  the  Pacinian  corpuscles :  small 
globular  or  ovoid  bodies  formed  of  several  concentric  layers  of  connective 
tissue,  and  \vith  a  central  canal  into  which  penetrates  and  terminates,  by  one 
or  more  enlargements,  a  filament  from  the  nerve-trunk  (reduced  to  the  axis- 
cylinder  only).' 


CHAPTER  I. 

THE  CRANIAL  OR  ENCEPHALIC  NERVES. 

The  cranial  nerves  leave  the  encephalon  in  pairs,  regularly  disposed  to 
the  right  and  left,  and  designated  by  the  numerical  epithets  of  first,  second, 
etc.,  counting  from  before  backwards. 

Willis,  taking  for  a  basis  the  number  of  cranial  openings  through  wliicli 
the  nerves  passed,  divided  them  into  nine  pairs,  with  which  he  described 
the  first  spinal  pair,  making  it  the  tenth  in  the  series  of  encephalic  nerves. 
This  division  being  faulty  in  some  respects,  it  was  sought  to  perfect  it. 
Haller  commenced  by  removing  tha  first  spinal  or  suboccipital  pair  of 
nerves  to  their  proper  region ;  then  followed  Soemmering  and  Vicq-d'Azyr, 

'  Arloivri  and  Ti  ipier.  '  RccLerches  sur  la  fcicnsibilite  ilos  Teguments  I't  des  Norfs 
do  la  Main.'    (Arcluvos  do  Pliysiologie,  18G0.) 
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wlio  doubled  the  SGVontli  pair  of  Willis,  and  reduced  his  eighth  into  three 
distinct  paii'S,  according  to  considerations  derived  from  the  destination  and 
uses  of  these  nerves.  The  number  of  pairs  of  cranial  nerves,  their  order  of 
succession,  and  their  nomenclature  was  then  established  in  the  following 


manner 


1st  pair  or  olfactoiy  nerves      .     .    .  corresponding  to  the    let  pair  of  Willie. 

2nd  pair  or  optic  nerves  2nd  piiir 

3rd  pair  or  common  motores  oculorura  nerves     .         .     .    ord  pair  — 

4th  pair  or  pathctici  nerves  4th  pair  — 

5th  pair  or  trigeminal  nerves  5th  pair 

I ; t ': :  pair  or  ahilucentes  nerves  "Jtli  pair 

7th  pair  or  facial  nerves   I  j^ix  pair  — 

8th  pair  or  auditory  nerves   i 

9th  pair  or  glosso-pharyngeal  nerves   I  .  ^ 

10th  pair  or  pneumogastric  nerves    |  otli  pair 

11th  pair  or  accessory  or  spinal  nerves   I  .  _ 

12th  pair  or  great  hypo-glossal  neives  pair 

In  the  following  table,  these  nerves  are  classed  according  to  their 
properties : 

(  olfactory  nerves  ov    1st  pair. 

1.  Nerves  of  spe-       optic  nerves  oil 

eial  sense    .      |  auditory  nerves   f!)  Z 

2  Mixed  nerves     |  trigeminal  nerves   ql i  _ 

with  double  glosso-pharyngeal  nerves  

roots    .      .      I  pneumogastric  nerves   ■^"iJJ 

A  common  motores  oculorum  nerves     .    .    .  ora 

\  pathetici  nerves  *tli 

3.  Motor  nerves        abduceutcs  nerves  -  •  .~ 

with  single       <  facial  nerves   i^li  H 

roots    .      .      1  accessory  or  spinal  nerves   jltli 

f  great  hypo-glossal  nerves   l-t"  — 

rSir  Charles  Bell  considered  the  fourth,  seventh,  and  eighth  nerves  as 
foriSng  a  separate  system,  and  to  be  allied  in  the  functions  of  expression 
^nd  respiration.    In  consonance  with  this  view,  he  termed  them  resinratory 
and  named  that  portion  of  the  medulla  oblongata  from  which  they 

^"^±^t1S^iLs  of  the  cranial  uervc.  being  their  «  i. 
is  scarcely  possible  to  study  them  as  a  whole,  and  it  is  only  in  their  ongm 
that  Te/  Semble  each  other  in  some  points.  We  therefore  confine 
ourselve?  to  those  general  considerations  which  alone  touch  this  part  of 

*^"LoThf  cxW  nerves  proceed  from  the  three  principal  apparatus  com 
T.n.in^  the  encephalon,  or  are  they  furnished  by  two,  or  even  one  of  these  ? 
SI  tL  quSion  that  should  first  be  discussed.    If  it  is  evident  to 
JveryoL  tha?  the  isthmus  gives  rise  to  the  majority  of  the  enceph^hc 
evoiyuii  cerebellum  has  nothing  whatever  to  do  with  their 
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solution,  has  its  source  in  a  misunderstanding,  and  is  really  not  founded  on 
facts,  which  are  the  same  for  everyone,  their  appreciation  only  varying. 
Notliiug  is  more  easy  to  prove.    Look,  in  the  first  instance,  at  the  optic 
nerve.    This,  according  to  some,  proceeds  from  the  corpora  quadiigemina 
and  thalami  optici ;  it  therefore  arises  from  the  brain.    No  doubt,  if  these 
two  parts  of  the  encephalon  be  considered  as  a  portion  of  the  hemispheres  ; 
but  this  is  far  from  proved,  and  in  an  anatomical  and  physiological  point 
of  view  it  is  not  so.    As  the  corpora  quadrigemina  and  thalami  optici  form 
part  of  the  isthmus,  it  is  natural  to  look  upon  it  as  the  source  from  which 
the  second  pair  of  nerves  arise.    With  regard  to  the  fii-st  pair,  their  fibres 
are  also  connected  with  those  of  the  isthmus,  across  the  corpus  striatum,  as 
will  be  proved  hereafter.    But  we  are  far  from  denying  their  "connections 
with  the  hemispheres  (see  the  description  of  the  first  pair),  and  which  are 
very  intimate ;  though  this  proves  nothing  against  our  opinion.  Therefore 
it  is,  that,  in  recognising  in  the  disposition  of  the  roots  of  the  olfactory 
nei-ve  conditions  altogether  special,  we  admit  that  the  isthmus  of  the 
encephalon  is  the  common  point  of  departure  for  all  the  cranial  nerves— an 
important  and  capital  fact,  and  which  constitutes,  for  the  great  category  of 
encephalic  nerves,  a  true  family  character. 

Among  the  other  points  relative  to  tlie  origin  of  these  pairs  of  nerves 
are  the  following:  All  the -encephalic  nerves  appear  to  be  connected  at 
their  origin  with  the  fasciculi  of  the  isthmus,  whose  properties  they  share 
All  are  equally  connected  with  a  centre  of  grey  substance  placed  in  the 
texture  of  the  isthmus,  and  named  by  StiUing  the  nucleus  of  the  nerves 
The  majority  originate  by  converging  filaments,  the  anterior  of  which  come 
from  the  brain,  and  the  posterior  from  the  side  of  the  spinal  cord. 

Preparalion  of  the  cranial  nerves.— Fomi  preparations  are  necessarv  to  shulv  thp 
cranial  nerves :  •'       """"j'  i^ie 

1.  An  encephalon  extracted  after  opening  the  craninm  by  its  base,  and  hardened 
by  prolonged  immersion  m  alcohol  or  very  diluted  acetic  acid.  This  piece  permits  the 
origin  of  tlie  nerves  to  he  studied  (Fig.  322).  ^       peimiis  ine 

.2-.  The  superficial  nerves  of  the  head;  these  are  the  auricular  nerves,  and  the 
dmsions  of  the  subzygomatic  plexus,  wilh  the  suborbital  and  mental  branches  as  well 
lli^tminof  ^''^"^''"1^^  ^™      tl^e  ophthalmic  branch  of  tbe  Jfth 

3.  A^piece  disposed  as  in  figure  336,  for  the  study  of  the  maxillary  nerves    To  nrecare 
It,  the  greater  part  of  the  masseter  muscle  should  be  removed  in  dissectinrthP  rnnST 
nerve;  the  globe  of  the  eye  must  be  extirpated,  the  orbll  a'TzySr^^^^^^^^ 
excised  the  two  max,  lary  sinuses  opened,  and  the  branch  of  the  infeVKaxillai  v  bon« 
chiselle.l  oft  as  in  the  figure.    Lastly,  the  anastomosis  of  the  lacia  S  thJ  sub 
zygomatic  nerve  is  dissected  by  cutting  away  the  parotid  gland 

4.  J'he  deep  nerves,  including  those  of  the  globe  of  the  eve  •  +bi<i  T,ror^n,„+■      1     ,  j 
be  made  by  following  exactly  the  instructionf  gi^en  for  diLe;tinL%hp^^^ 

head.    Figure  335  wfu  serve  as  a  guide  for  detuiS.  '^'^^^''^^^S  the  arteries  of  the 

Tiie  pneumogastric  and  spinal  nerves,  which  are  not  inclndpH  in  -j  ^■ 

should  be  prepared  and  studied  at  the  same  time  a    tTrS^t  sv^^^^^^^^ 
treatmg  of  the  latter,  we  will  refer  to  them.  °  '      sympathetic.  When 

1.  First  Pair,  or  Olfactory  Nerves.   (Figs.  327,  329.) 
The  first  cranial  pair  is  constituted  by  the  olfactory  lobes  whose 
anterior  extremi  ies  give  off  a  great  number  of  nervous  filaments,  which  mss 
through  the  cribriform  foramina  to  ramify  in  that  r^nvf  ^-f  +1.  '"^"i^"  Pf^ss 
membrane  lining  the  bottom  of  the  nasal  fossf^  ^  P^*"^*'^^^ 

.  Each  olfiictory  lobe  is  connected  with  the  encephalon  by  two  roots  an 
external  and  an  internal,  both  composed  of  white  substance  (Fig  322 

2  z* 
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iutmal,  followed  trom  brforo       ™-'H.'™"7f„     if^itb  ^  1 1  o- 
fissm-6  iufrojil  of  tliocUmsma  of  tlio  opt.c  nerves,  to  mix  n  tn  l  o 
hir  couYoh"  ioM.    These  two  roots  eireumscnbo  a  tmiigulM  °° 

L'br.ce.Sn  brjins  ^f'Sr  ^J^t  e  ^^^^^^^^^^^  -"paH, 

wUhZse^Tth    »ru-;'^^^^^^^       — -  tSy 

..atS'urtS^V--^^ 

;^i!:dtf  W°of  tHt:&^^  «  -presents  m 

itsefftlie  olfactory  lobe.  .    ,  internaUy,  and  tliat  it 

We  have  already  seen  that  this  lobe  is  ^^^^^^.^^^^^  ^j^'  hilarity, 
communicates  with  the  l^^ral  ventricles  of  he  bi^^^  i;igbt  it  appears 
added  to  the  special  featui-es  of  its  ^^^^^^IP^^f  tr  lobes  ii  question, 
to  ns,  give  rise  to  donbts  as  to  the  ^-f.^^'^l^^^'^^l^^^  of  the  en- 
^tpt«ft  ^0  describe  them  here 

face  of  the  ethmoidal  bulb  or  ganglion,  ^\^^'2.T  Thli.  number  cor- 

lamella  to  gain  the  mucous  membrane  oi  t^Jo.e^  1 

responds  with  the  ethmoidal  f^'^-./^fj^l^Sough 'these  apertui-es 

easily  torn,  they  are  ^f-^l^P^tHl  Sves'^Sem  great  solidity.  Some,  in 
by  a  very  strong  neurilemma,  which  gives  mem  g  ^  ^^^^ 

Smifying,  descend  on  the  septum  nasi  ;;tb-B-and  ^^^^^ 

tZ^^t^  t  ;^^StS  of  S  foss.  but  remain  con- 

-Vts  only  been  decided 

within  the  last  thirty  years. 

2  Second  Pair,  or  Optic  Nei-ves.    (Fig.  329.) 
The  nerves  of  vision  present  for  consideration  in  their  interesting  study, 

their  origin,  course,  t'^'^^l^^'^f'^''^^^^^^  probably  be  much  more. 

There  has  been  much  dispute,  and  tlieic  Mii  1         J     confining  our- 

with  regard  to  .^^^J^^^^S^^S  handed  science  on  this 
selves  to  an  appreciation  of  the  opinions  wnicu        i    ^       ^^^.^.ted  animals. 

"ilter,  we  wiU  desciibe  what  -  ^^^^JS  ftW^  (^'^'^S 
When  the  encephalic  isthmus  is  isolated  no  ^^^^  ^^.^^^^  ^^^^^ 

and  examined  laterally,  we  recognise  on  this  baud  is  con- 

^at  constitutes  the  <^lf%^''::'J':^t^^^  «f  ^^"^'"""^ 

tinned,  in  the  most  evident  manner,  witli  tne  cxic 
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opticus,  where  it  forms  the  two  enlargements  known  as  the  corpora  geniculata. 
Tliis  tlialamus  ought,  tlierefore,  to  be  regarded  as  the  point  of  departure  of 
the  nerve  that  bears  its  name.  But  as  the  external  corpus  geniculatum  is 
in  contact  with  the  natis,  and  as  the  internal  is  united  to  the  testis  by  a 
baud  of  white  fibres,  it  is  almost  certain,  according  to  several  authorities,  that 
the  corjiora  quadrigemina  concur  in  furnishing  the  constituent  fibres  of 
the  optic  nerves. 

At  first  wide  and  thin,  the  optic  band  {tractus  opticus)  is  rolled  round 
the  cerebral  peduncle  from  above  to  below  and  behind  to  before,  and 
gradually  narrows.  Arrived  at  the  inferior  surface  of  the  encephalon,  it 
is  clianged  into  a  funicular  cord,  which  unites  with  that  of  the  opposite 
side  to  form  the  commissure  or  chiasma  of  the  optic  nerves ;  this  is  only  a 
temporary  fusion,  as  beyond  it  the  two  nerves  reappear,  and  pass  into  the 
ojjtic  foramen,  to  reach  the  interior  of  the  ocular  sheath  and  the  bottom 
of  the  globe  of  the  eye. 

We  will  enter  into  some  details  on  the  relations  of  the  optic  nerves 
in  the  different  points  of  the  course  we  have  indicated. 

In  their  flat  portion,  or  origin,  they  are  comprised  between  the  cerebral 
peduncles  and  the  hemispheres.  From  the  point  where  they  become  free, 
at  the  inferior  face  of  the  encephalon,  to  the  chiasma,  they  are  covered  by 
the  pia  mater,  and  adhere  by  their  deep  face  to  the  superior  extremity  of 
the  jjeduncles. 

The  cJiiasma  is  lodged  in  the  optic  fossa,  and  receives  on  its  deep  face 
the  insertion  of  the  small  grey  lamina  which  bounds  the  thii-d  ventricle  in 
front ;  for  which  reason  this  is  generally  described  as  the  grey  root  of  the 
optic  nerves.  But  of  all  the  proper  connections  of  the  chiasma,  the  most 
important  are  certainly  those  which  each  nerve  maintains  with  its  congener 
at  their  junction.  What  becomes  of  the  fibres  of  each  nerve  in  this  anas- 
tomosis ?  Do  they  cross  one  another  to  reach  the  opposite  eye  ;  or  do  they 
merely  lie  together,  and  afterwards  separate,  in  order  to  go  to  the  eye  on 
their  own  side?  Anatomy  demonstrates  that  the  fibres  of  the  chiasma  do 
not  exclusively  affect  either  of  these  arrangements ;  for  in  studying  them 
in  a  specimen  that  has  been  macerated  for  some  days,  it  is  found  that  the 
majority  cross  each  other  in  a  very  evident  manner,  but  that  a  part  regain 
the  nerve  corresponding  to  the  side  from  which  they  came.  It  is  there- 
fore seen  that  the  nerves  of  the  second  pair  are  composed  of  one  kind  of 

fibres  on  this  side  of  the  chiasma,  while  beyond  it  they  show  two  sorts  

the  fibres  from  the  right  and  left  sides.  The  majority,  we  have  said,  cross 
each  other ;  and  the  proof  of  this  is  afforded  in  certain  facts  observed  in 
pathological  anatomy,  which  are  of  sufficient  interest  to  be  mentioned 
here.  In  the  cases  so  frequently  occurring  in  the  Horse,  where  an  eye  is 
lost  from  the  ravages  of  specific  ophthalmia  (fluxion  periodique)  the 
consecutive  atrophy  of  the  optic  nerve  nearly  always  stops  at  the  chiasma 
though  It  sometimes  happens  that  it  gets  beyond  this  ;  and  it  is  observed 
that  It  IS  usually  the  nerve  opposite  to  the  diseased  eye  which  suffers  the 
most.  Otherwise,  the  arrangement  just  described  is  only  a  degree  less 
advanced  than  that  remarked  in  certain  snecies — in  tho 


i"?-!'"^-®^!^^^^"^.  entirely  cross  each  other  without  con- 


species— m  the  osseous  fishes  for 

irves  enti 

founding  or  mixing  their  fibres. 

Beyond  their  commissure,  the  nerves  of  the  second  pair  are  in  relation 
with  the  walls  of  the  optic  foramma,  then  with  the  posterior  rectus  muscle 
{retractor  ocuU)  which  envelops  each  nerve  as  in  a  sheath.  In  the  orbits 
they  are  also  related  to  some  other  nerves  and  vessels, 
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With  reffard  to  its  crminatkm,  tlio  optic  nerve  enters  the  globe  of  the 
eye  by  pieicinc  the  sclerotic  and  choroid  coats,  towards  the  most  de- 
clivitous part  of  its  posterior  surface,  and  in  the  form  of  a  membrane  which 
is  described  in  the  apparatus  of  vision  as  the  reUna.  Before  traversmg  the 
bottom  of  the  eye,  this  nerve  always  becomes  markedly  constricted. 

The  stndy  of  the  structure  of  the  optic  nerve  reveals  some  peculiar 
facts  which  it  is  well  to  know,  though  they  are  more  curious  than  in- 
teresting    The  upper  part  is  entirely  destitute  of  envelope,  while  he 
nfer  or-that  in  fiUt  of  the  chiasma-has  a  double  neurilemma  The 
external  layer  of  this  is  only  a  dependency  of  the  dura  mater  :  a  kind  of 
fibi^is  shelth  attached  at  one  end  to  the  margin  of  the  optic  foramen  and 
at  the  other  to  the  sclerotica.    The  internal,  which  is  analogous  to  the 
neuriUma  of  the  other  nerves,  emanates  from  the  pia  mater,  and  presents 
a  muSde  of  septa  (forming  the  lauma  cribrosa),  which  1-«P  ^-.J^-b  "f 
?his  nerve  apart  from  each  other.    To  make  this  organisation  manifest,  the 
Mter  should  be  steeped  in  an  alkaline  solution  for  some  days  and  t^en 
in  a  stream  of  water  to  remove  the  softened  nervous  matter ;  the  neive  is 
o  be  alteTwards  tied  at  one  of  its  extremities  inflated  tied  at  th-ppo.^^^^^^^^^^ 
and  dried.    By  means  of  some  sections  all  ^^^-f;^^^^^^^^^^ 

Fig.  335.  are   formed   by   the  internal 

neurilemma,  are  then  shown. 

Concerning  the  properties  of 
the  optic  nerve,  we  will  say 
nothing ;  though  they  are  analo- 
gous to  those  of  the  other  nerves 
of  special  sense ;  it  is  destined 
to  transmit  to  the  encephalon 
the  impressions  furnished  by 
the  sense  of  sight,  and  mechani- 
cal irritation  of  it  does  not  cause 
pain. 

3.  TJiird  Pair,  or  Common  Oculo- 
motor Nerves.   (Figs.  326,  335.) 

The  nerves  of  the  third  pair 
emanate  from  the  cerebral  pe- 
duncles, near  the  interpedun- 
cular fissure,  and  at  an  almost 
equal    distance    between  the 
corpus  albicans  and  the  pons 
Varolii.    Their  roots,  seven  or 
eight  in  each,  penetrate  the 
texture  of  these  peduncles,  pass 
backwards,  and  may  be  traced 
to  their  nucleus,  which  StiUiug 
has  placed  above  the  anterior 
border  of  the  pons  Varolii,  and 
which  is  united  to  that  of  the 
median  line.  .     ,  „  , 

flattened  trunk,  which  is  at  first 
inflected  forward  to  enter,  along 


NERVES  OP  THE  EYE. 

1,  Ophthalmic  branch  of  the  fifth  pair  ;  2,  Palpebro- 
nasal branch;  3,  Lachrymal  nerve;  3  ,  Tempoial 
branch  of  that  nerve;  4,  Frontal  nerve;  5,  Ex- 
ternd  oculo-motor  nerve;  6,  Trochlear  nerve; 
8  9  10  11,  Branches  of  the  common  oculo-motoi 
nerve;' 12,  Superior  maxillary  nerve;  13,  Its 
orbital  branches. 

opposite  side  by  fibres  intercrossing  on  the 
From  the  union  of  these  roots  results  a 
carried  outward,  and  is  almost  immediately 
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with  the  sixth  pair  aud  the  ophthalmic  branch  of  the  trigeminal  nerve,  into  the 
smallest  of  the  great  siiprasphenoiclal  foramina.  The  common  oculo-motor 
nerve  afterwards  arrives,  by  the  orbital  hiatus,  at  the  bottom  of  the  ocular 
sheath,  where  it  separates  into  several  branches  destined  to  the  following 
muscles  of  the  eye  :  the  elevator  of  the  upper  eyelid,  superior  rectus, 
internal  rectus,  inferior  rectus,  posterior  rectus— except  its  internal  fasciculus 
— -and  the  small  obli(iue.  Tlie  branch  to  the  latter  is  remarkable  for  its  great 
length  ;  it  reaches  its  destination  in  passing  to  the  outside  of,  and  then  below 
the  inferior  rectus.  The  motor  roots  of  the  ophthalmic  ganglion  furnished 
by  this  nerve,  are  given  off  from  the  same  point  as  the  branch  for  the  small 
oblique  muscle. 

The  nerves  of  the  third  pair  are  purely  motor,  as  is  shown  by  their 
connections  with  the  inferior  plane  of  the  cerebral  i)eduncles,  and  their 
exclusive  distribution  to  contractile  organs.  They  incite  all  the  muscles 
lodged  in  the  ocular  sheath,  except  the  external  rectus,  the  great  oblique, 
and  posterior  rectus. 

(It  also  sends  a  motor  filament  to  the  lenticular  ganglion,  supplies  the 
circular  muscular  fibres  of  the  iris  and  ciliary  muscle,  and  presides  over 
contraction  of  the  pupil.) 


4.  Fourth  Pair,  or  Fathetici.    (Fig.  335,  6.) 

The  "pathetic  or  internal  oculo-motor  (or  trochlearis)  nerve  is  the  smallest 
of  all  the  cranial  nerves.  Its  description  is  extremely  simple.  It  arises 
from  the  band  of  Eeil,  immediately  behind  the  corpora  quadrigemina,  by 
two  short  roots,  which  it  has  been  impossible  for  me  to  follow  very  deeply 
in  the  substance  of  the  isthmus. 

It  is  directed  outwards,  downwards,  and  forwards,  to  disengage  itself 
from  the  deep  position  it  at  first  occupies,  and  lies  beside  the  superior 
branch  of  the  trigemiui,  accompanying  it  to  the  suprasphenoidal  foramina, 
the  smallest  of  which  it  enters.  This  opening  is  exclusively  intended  for 
it,  and  carries  it  to  the  bottom  of  the  ocular  sheath,  when  it  gains  the  deep 
face  of  the  great  oblique  muscle,  in  which  it  ramifies,  supplying  that  organ 
with  the  stimulant  principle  of  muscular  contractility. 

The  physiological  study  of  this  nerve  gives  rise  to  some  very  interesting 
remarks,  which  we  will  sum  up  here  in  a  few  words.    The  two  oblique 
muscles  of  the  eye  pivot  the  ocular  globe  in  the  orbit,  without  causing  the 
slightest  deviation  either  upwards,  downwards,  or  otherwise,  of  the  pupillary 
opening.^   But  this  rotatory  movement  is  altogether  involuntary,  and  is  only 
accomplished  in   certain   determinate  conditions.     »  Guerin,  Szokalski 
Hueck,  and  Helie  have  remarked,  that  when  the  head  is  alternately  inclined 
to  the  rjght  or  left,  while  the  vision  is  fixed  on  any  object,  the  ocular  globes 
describe  around  their  antero-posterior  axis  an  inverse  rotatory  movement 
that  has  the  effect  of  preserving  a  constant  relationship  between  the  object 
from  which  the  luminous  rays  proceed  and  the  two  retinfe.     In  tliis 
rotatory  motion  the  great  oblique  muscle  of  one  side  has  for  it's  conTeuer 
the  small  oblique  of  the  other  side  :  thus,  when  the  head  is  inclined  on  the 
right  shoulder,  the  right  eye  revolves  inwards  and  downwards  on  its  axis 
under  the  influence  of  the  superior  oblique  muscle,  while  the  left  eye  turns 
on  itself  outwards  and  downwards,  through  the  action  of  the  inferior 
oblique ;  when  the  head  is  inclined  on  the  left  shoulder,  an  inverse  move 
nicnt  takes  place  in  the  two  eyes.    This  simultaneous  rotation  of  the  ocular 
glo])cs  around  their  antero-posterior  diameter,  when  tlie  head  is  inclined  to 
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one  Side  or  the  other,  is  necessary  for  the  unity  of  perception  of  visual 
objects  ;  if  one  of  the  two  eyes  remained  fixed  wlnle  the  other  turned  on  s 
axis,  we  would  perceive  two  images,  a  Buperior  corresponding  to  the  healt  y 
eye,  and  an  inferior  to  the  diseased  one.  These  ^^^o  images  are  vis  ble 
len  the  head  is  vertical,  and  particularly  when  it  is  -^'^^  *"^*"^^f, 
side ;  they  are  confounded  into  a  single  one  when  tlie  head  is  cauicd  to 

Stvotuntlry  action  of  the  oblique  muscles  of  the  eye  in  this  rotatory 
movemenriongly  attracts  atttention  to  the  nerves  which  these  muscles 
rdivT  and  stimulates  a  desire  to  learn  the  particular  condi  ions  which 
peS  them  to  act  as  excito-motors  independently  of  the  will ;  although  hej 
as  well  as  the  muscles  to  which  they  are  destined,  belong  to  those  of  animal 
Hfe  In  the  present  state  of  science,  nothing  positive  can  be  af&rmed  on  so 
delicate  a  subiect.  There  are,  nevertheless,  two  mterestmg  remarks  to 
Se  the  pathetic  nerve  is  exclusively  destined  to  the  -perior  oblique 
muscle  and  the  long  branch  sent  by  the  common  oculo-motor  nerve  to  the 
Stor  Ob  iqne  doef  not  give  any  filament  to  the  neighbouring  parts.  This 
S^ch  is,  therefore,  also  L  exclusive  nerve  of  the  inferior  oblique,  and  may 

'^S^^:^^^^  fourth  nerve  the  "respiratory  nerve  of 
the?ye,"aS  asserted  that  it  was  large  in  all  animals  capable  of  much 
expression.) 

5  Fifth  Pair,  or  Trigendmi.    (Figs.  110,  322,  335,  336,  337,  338,  342.) 
"The  nerve  we  are  about  to  describe  has  also  been  named  by  Chaussier 
ine  neivo  wo  .  rliR+inmiished  among  all  the  cranial  nerves  by  its 

the  infacial  nerve     li 2^^^^  variety  of  its  uses, 

possesses  '« V<'»'f-°%?l"f^I''';  f'^^T^S^"  he  lai-ge-t  root  It  emanates 
,    '7fZSi:  fZ  flZiSk.  nla,  Jhe  middfe  cerebeUar  pedunele, 

occuincs.    ine  louoNMiife  orders  of  fibres,  posterior  and 

plane -.-This  root  is  separated  ^.^^^  of  the  pons  Varolii, 

Lterior.    The  f^'^t  pass  benea  h  ^^h^^  1^  onTc^^^^^^^^^  P^^' 

to  be  continued  with  the  ^'f^^^^^^^  other,  and 

terior  columns  of  the  spmal  «o«\'  f  ^^^^^^^^S  in  the  interior  of  the 
soon  become  confounded  wi  h  t  e  ««1J^^  ^^^^^^^^  ti.^  intermediate 

I  Sappp-y.    '  An atomie  Descriptive. 
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which  receive  these  fibres,  are  in  communication  witli  several  cranial  nerves, 
particularly  the  pneumognstric,  glosso-pliaryiigeal,  facial,  and  auditory. 

Semilunar  or  Gasserian  ganglion.- — This  ganglion,  which  receives  the 
sensitive  root  of  the  trigeminus,  is  crescent  shaped,  its  concavity  being 
turned  backwards  and  inwards.  It  may  be  said  to  be  imbedded  in  the 
fibro-cartilaginous  substance  which  in  part  closes  the  occipito-spheno- 
temporal  hiatus,  and  divides  it  into  several  particular  foramina.  Its 
superior  face  is  covered  by  the  dura  mater,  and  sends  a  number  of  filaments 
to  that  membrane. 

The  Gasserian  gauglion  is  not  continued  by  a  single  trunk,  but  imme- 
diately gives  rise  to  two  thick  branches,  one  of  which  leaves  the  cranium 
by  the  foramen  ovale — an  opening  formed  by  the  above-named  hiatus; 
while  the  other  is  lodged  in  the  external  fissure  in  the  intercranial  face  of 
the  sphenoid  bone,  and  passing  along  it  as  far  as  the  entrance  to  the  suj^ra- 
sphenoidal  foramina,  bifurcates. 

Hence  it  results  that  the  trigeminus  is  divided,  even  at  its  origin,  into 
three  branches  :  two  suj)erior — the  ophthalmic  branch  of  Willis,  and  the 
superior  maxillary  nerce,  commencing  by  the  same  trunk ;  and  an  inferior, 
which  constitutes  the  inferior  maxillary  nerve. 

Motor  or  small  root  (Figs.  337,  338). — This  is  a  flattened  band  which 
emerges  from  the  pons  Varolii,  at  the  inner  side  of  the  j)i'incipal  root.  Its 
fibres  may  be  easily  followed  to  the  interior  of  the  pons  Varolii,  and  in  their 
dii'ection  they  comport  themselves  like  those  of  the  large  root,  by  becoming 
confounded  with  the  substance  of  the  antero  lateral  fasciculus  of  the 
medulla  oblongata.  Leaving  the  pons,  this  root  passes  forwards  on  the 
inferior  face  of  the  Gasserian  ganglion,  which  it  crosses  in  a  diagonal 
manner  outwards,  and  beyond  which  it  intimately  unites  with  the  fibres 
of  the  inferior  maxillary  nerve.  The  superior  maxillary  nerve  and  the 
opbthalmic  branch  do  not  receive  any  fibres  from  it.  In  the  fifth  pair,  then, 
it  is  only  the  inferior  maxillary  nerves  which  are  at  the  same  time  sensitive 
and  motor,  and  are  real  mixed  nerves. 

A.  Ophthalmio  Branch  (Fig.  335,  1).— This  is  the  smnllest  of  the 
three  divisions  furni.shed  by  the  Gasserian  ganglion,  and  proceeds  by  a 
trunk  common  to  it  and  the  maxillary  nerve,  which  will  be  described  here- 
after. This  branch  enters  the  smallest  of  the  large  suprasphenoidal 
foramina,  along  with  the  common  and  external  oculo-motor  nerves,  and 
in  the  interior  of  this  bnny  canal  divides  into  three  ramuscules,  which  reach 
the  bottom  of  the  ocular  sheath  by  the  orbital  hiatus. 

These  ramuscules  are : 

1.  The  frontal  or  supra-orhital  (supratrochlear)  nerve. 

2.  The  lachrymal  nerve. 

3.  The  nasal  or  palpebro-nasal  nerve. 

1.  Frontal  Nerve  (Fig.  335,  4).— This  is  a  flat,  voluminous  branch 
placed  on  the  inner  wall  of  the  ocular  sheath,  and  proceeding  nearly  parallel 
with  the  great  oblique  muscle  of  the  eye  to  the  supra-orbital  foraiuen,  into 
wliich  it  passes  along  with  the  artery  of  the  same  name.  Undivided  before 
its  entrance  into  this  orifice,  immediately  after  its  exit  from  it,  it  separates 
into  several  ramuscules,  which  meet  the  anterior  auricular  nerve,  and  arc 
expended  in  the  sldn  of  the  forehead  and  upper  eyelid.  ' 

2.  Lachrymal  Nerve  (Fig.  335,  3).- This  is  composed  of  several 
filaments,  which  ascend  between  the  ocular  sheath  and  the  elevator  muscles 
of  the  eyelid  and  superior  rectus,  to  enter  the  lachrymal  gland.    One  <)f 
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tliese  (Fig.  335,  8')  traverses  the  ocular  Blieatli  behind  the  orbital  process, 
and  places  itself,  from  before  to  behind,  on  the  external  surface  of  the  xygo- 
matic  process,  where  it  divides  into  a  number  of  ramnscules,  some  of  whicli 
mix  with  those  of  the  anterior  auricular  nerve  to  form  the  plexus  of  that 
name,  while  the  others  pass  directly  into  the  anterior  muscles  and  integu- 
ments of  the  ear. 

Palpbbro-nasal  Nerve  (Fig.  335,  2). — This  describes  a  curve,  like 
the  ophthahnic  artery,  and  passes  with  that  vessel  into  the  cranium  by  the 
orbital  foramen.  After  coursing  through  the  ethmoidal  fissure  that  lodges 
the  artery,  it  traverses  the  cribriform  plate,  and  divides  into  two  filaments — an 
internal  and  external,  which  ramify  in  the  pituitary  membrane  on  both  sides 
of  the  nasal  fossa.  Before  entering  the  orbital  foramen,  this  nerve  gives 
off  a  long  branch  (infrairoiMear)  that  glides  over  the  floor  of  the  orbit  to 
reach  the  nasal  angle  of  the  eye,  M'here  it  is  distributed  to  the  lachrymal 
apparatus  lodged  there,  as  well  as  to  the  lower  eyelid ;  it  also  detaches  a 
long  filament  to  the  membrana  nictitans  and  the  sensitive  roots  of  the 
ophthalmic  ganglion,  which  will  be  noticed  hereafter. 

B.  SxiPERiou  Maxillary  Nerve  (Fig.  336,  15). — This  nerve  is  the 
real  continuation  of  the  superior  trunk  given  off  by  the  Gasserian  ganglion, 
where  we  will  begin  to  follow  it  to  its  termination,  examining  briefly 
the  ophthalmic  branch  already  described  as  a  collateral  division  of  this 
trunk. 

Remarkable  for  its  volume,  and  its  prismatic  and  funicular  shape,  the 
superior  maxillary  nerve  proceeds  from  the  inner  and  upper  section  of  the 
semilunar  ganglion,  and  at  first  occupies  the  fissure  on  the  internal  face 
of  the  sphenoid  bone,  without  the  cavernous  sinus,  and  is  covered  at  this 
point  by  the  dura  mater.  After  sending  the  ophthalmic  branch  into  the 
smallest  of  the  great  suprasphenoidal  conduits — the  great  sphenoidal  fissure, 
it  enters  the  most  spacious  of  these  openings — the  foramen  rotundum,  arrives 
in  the  orbital  hiatus  beneath  the  sheath  of  the  eye,  and,  with  the  internal 
maxillary  artery,  passes  along  the  space  filled  with  fat  which  separates  that 
hiatus  from  the  origin  of  the  supramaxillo-dental  (infra-orbital)  canal, 
which  it  follows  to  its  external  orifice  on  the  face.  There  it  terminates 
in  a  number  of  branches  named  the  infra-orbital  ramuscules  (or  pes  anserinus, 
from  their  resemblance  to  the  claws  of  a  goose's  foot). 

In  its  course,  this  nerve  gives  off  a  large  number  of  collateral  divisions, 
among  which  may  be  more  particularly  distinguished : 

1.  An  orbital  branch. 

2.  The  great  or  anterior  palatine  nerve. 

3.  The  staphylin  ov  posterior  palatine  ne7-ve. 

4.  The  nasal  or  spheno-palatine  nerve. 

5.  The  dental  nerves. 

In  addition  to  which  are  described  : 

6.  The  infra-orbital,  or  terminal  branches  of  the  superior  maxillary 

1.  '  Orbital  Branch  (Fig.  335,  13).— This  ramuscule  arises  in  the  inte- 
rior of  the  suprasphenoidal  canal,  and  enters  the  ocular  sheath  with 
the  divisions  of  the  ophthalmic  branch.  It  almost  immediately  breaks  up 
into  two  or  three  very  slender  filaments,  which  ascend  to  the  temporal  angle 
of  the  eye,  passing  between  the  fibrous  lining  of  the  orbit  and  the  outer 
surface  of  the  motor  muscles  of  the  eye,  and  are  distributed  to  the  eyelids 
and  neighboui-ing  integuments.  lio  o\  t* 

2.  Great  on  Anterior  Palatine  Nerve  (Fig.  d).— It  arises 
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from  the  superior  maxillary  nerve  at  the  orbital  hiatus,  from  a  trunk  common 
to  it  and  the  nasal  and  staphylin  branches ;  it  passes  into  the  palatine  canal 
with  the  palato-labial  artery,  which  it  follows  to  the  foramen  iucisivum, 
where  it  stops. 

During  its  course  in  the  palatine  canal,  this  nerve  throws  off  two  or  tliree 
small  filaments,  which  escape  by  particular  foramina  to  the  anterior  part  of 
the  soft  palate — median  •palatine  nerve.  Frequently  they  arise  from  a  common 
trunk  before  the  great  palatine  nerve  enters  its  canal,  and  pass  to  their 
destination  by  particular  openings.  For  the  remainder  of  its  extent  on  the 
roof  of  the  palate,  this  nerve  forms,  around  the  artery  it  accomijanies,  a 
plexiform  network  similar  to  that  of  the  ganglionic  nerves  ;  the  filaments 
escaping  laterally  from  it  are  sent  to  the  soft  parts  of  the  palate,  as  well  as 
to  the  giuns. 

3.  Staphylin  oe  Postkbior  Palatine  iSTERVE  (Fig.  148,  8). — The 
filaments  composing  this  nerve  are  very  easily  separated,  and  frequently 
anastomose  with  those  of  the  preceding  nerve.  They  accompany  the 
palatine  artery  in  the  canal  of  that  name,  bend  in  front  of  the  pterygoid 
process  to  penetrate  the  soft  palate  between  the  glandular  layer  and  the 
tunica  albuginea.  They  then  become  inflected  backwards,  and  ramify 
either  in  the  mucous  and  glandular  tissues  of  the  velum  pendulum,  or  the 
palato-pharyngeal  and  circumflexus-palati  muscles.  This  destination, 
therefore,  indicates  in  this  nerve  the  j)resence  of  motor  fibres  ;  we  will  see 
hereafter  whence  they  come. 

4.  Nasal  or  Spheno-palatinb  Nerve. — Springing  from  the  same 
trunk  as  the  two  preceding  nerves,  thicker  than  the  staphylin,  and  nearly  of 
the  same  volume  as  the  anterior  palatine,  the  nasal  nerve  passes  with  its 
artery  into  the  nasal  or  spheno-palatine  foramen,  to  penetrate  the  cavity 
of  the  nose,  where  it  separates  into  two  branches — external  and  internal, 
which  are  distributed  to  the  j)ituitary  membrane. 

5.  Dental  Branches. — These  are  destined  to  the  roots  of  the  uj^per 
teeth,  and  proceed  from  the  superior  maxillary  nerve  during  its  inter- 
maxillary course ;  some  even  arise  before  the  entrance  of  that  nerve  into  the 
bony  conduit,  which  it  passes  through  to  reach  the  face.  These  latter, 
analogous  to  the  posterior  dental  nerve  of  Man,  enter  the  canal  with  the 
parent  branch,  and  throw  their  divisions  into  the  roots  of  the  last  molar 
tooth,  and  sometimes  also  into  the  second  last.  One  portion  of  them 
plunges  directly  into  the  maxillary  protuberance,  to  be  expended  in  t  be 
mucous  membrane  lining  that  protuberance,  after  furnishing  some  fila- 
ments to  the  periosteum. 

Among  the  dental  branches  given  off  from  the  maxillary  nerve  during 
its  interosseous  com-se,  some  pass  to  the  molars,  and  others  to  the  canine  and 
incisor  teeth.  The  first,  or  middle  dental  nerves,  separate  in  groups  from 
the  maxillary  trunk  on  its  passage  above  the  roots  of  the  grinding- teeth ; 
they  penetrate  these  roots  after  a  brief  forward  course,  and  give  some  thin 
filaments  to  the  membrane  lining  the  maxillary  sinuses. 

The  second  are  only  at  first  a  single  branch— the  anterior  dental  nerve, 
which  rises  from  the  maxillary  trunk  shortly  before  it  leaves  its  bony  canal.' 
After  a  somewhat  bmg  track  in  the  substance  of  the  maxillary  boiies,  this 
branch  becomes  expended  in  furnishing  the  ramuscules  for  the  canine 
tooth  and  the  incisors  ;  it  is  always  accompanied  by  a  very  slender  arterial 
twig. 

6.  Infra-orbital  ou  Terminal  Buanches  of  the  Superior  Maxil- 
lary Nerve.— These  ramuscules  spread  on  tlie  side  of  the  face  in  a  macni- 
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ficont  expansion,  wliicli  may  bo  looked  upon  an  one  of  the  richest  nervous 
apparatus  in  the  animal  economy.  Covered  at  its  emergence  from  the  infra- 
orbital foramen  by  the  snpermaxillo-hibialis  muscle,  tin's  fasciculus  descends 
beneath  the  superuiisalis-labialis  and  pyramidal  muscle  of  the  nose  (super- 
maxillo-nasalis  magnus)  towards  tlie  nostrils  and  upper  lip,  which  receive 
the  terminal  extremities  of  its  constituent  branches  in  tlio  substance  of  their 
muscular  and  tegumentary  tissues  ;  these  brandies  are  slightly  divergent  and 
flexuous,  and  for  the  most  part  anastomose  with  a  largo  motor  trunk  furnished 
by  the  facial  nerve  (Figs.  336,  15'). 

C.  Infeuior  Maxillaiiv  Nekvu  (Figs.  336, 11 ;  110, 12). — At  its  exit  from 

■    .  Fig.  3:3(3. 


GENERAL  VIEW  OF  TUB  SUPERIOR  AND  INFERIOR  MAXILLARY  NERVES. 

The  eye  has  been  excised,  after  sawing  through''  and  removing  the  orbital  and 
zygomatic  processes.  The  maxillary  sinuses  have  been  exposed  by  means  of  a 
gouge  or  chisel,  the  masseter  muscle  removed,  and  the  inferior  maxilla  opened  to 
show  the  nerve  in  its  interosseous  course. 

1,  Facial  nerve ;  2,  Origin  of  the  posterior  auricular  nerve  ;  3,  Filament  distributed 
to  the  stylo-hyoid  muscle  ;  4,  Digastric  branch  ;  5,  Trunk  of  the  anterior  auricular 
nerve ;  6,  Origin  of  the  cervical  filament ;  7,  Plexus  formed  by  the  union  of  the 
facial  and  superficial  temporal  nerve;  7',  Branch  of  that  plexus  united  to  the 
infra-orbital  nerves,  15';  11,  rnferior  maxillafii  nerve;  8,  Superficial  temporal 
nerve;  9,  Masseteric  nerve ;  10,  Gustatory  nerve ;  12,  12,  Dental  branches ;  13, 
Mylo-hyoid  nerve ;  14,  Buccal  nerve ;  15,  Superior  maxiUarii  nerve ;  16,  Spheno- 
palatine ganglion;  17,  Staphylin  (or  palatine)  nerve;  18,  Common  carotid 
artery;  19,  Trunlc  of  the  occipital;  20,  Trunk  of  the  internal  carotid;  21, 
External  carotid  ;  22,  Trunk  of  the  posterior  auricular  artery  embraced  by  a 
loop  of  the  facial ;  23,  Trunk  of  the  superficial  temporal ;  24,  Internal  maxillary 
artery  ;  25,  Trunk  of  the  deep  anterior  temporal  artery  ;  2(),  Orbital  branch  of 
the  superior  dental ;  27,  Buccal  artery  ;  28,  Inferior  dental  artery. 

the  cranium,  this  branch  is  situated  immediately  within  the  tcmporo- 
maxillary  articulation,  and  from  thence  is  directed  forward  and  downward, 
passing  at  first  between  the  two  pterygoid  muscles,  then  between  the  inner 
and  deep  face  of  the  maxilla,  arriving  at  the  maxillo-dental  foramen,  tlirough 
which  it  passes  and  runs  along  the  whole  course  of  the  canal,  escaping  at 
last  by  the  mental  foramen  to  form  an  expansion  of  terminal  bi-anclics 
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similar  to  those  of  the  superior  maxillary  ucrvo,  and  named  the  mental 

For  the  first  third  of  its  extent,  the  inferior  maxillary  nerve  is  a  flattened 
band  ;  but  beyond  this  it  becomes  thicker,  and  acquires  a  iunicular  shape. 
At  its  origin  it  gives  rise  to  four  branches  : 

1.  The  masseteric  nerve. 

2.  The  buccal  nerve. 

3.  The  7ie7-ve  of  the  internal  pterygoid  muscle. 

4.  The  superficial  temporal  or  suhzygomatic  nerve. 

After  its  emergence  from  between  the  two  pterygoid  muscles,  it  furnishes : 

5.  The  gustatory  nerve. 

6.  The  mylo-hyoid  nerve. 

In  its  intermaxillary  course,  it  detaches  : 

7.  The  dental  branches. 

Also  a  triple  series  of  collateral  nerves  which  we  will  study  before 
describing  the  terminal  branches ;  these  are  : 

8.  The  mental  nerves. 

The  trunk  of  the  inferior  division  of  the  fifth  pair  represents  a  mixed 
nerve,  because  it  is  formed  of  sensitive  and  motor  fibres.  Is  it  the  same  for 
each  of  the  branches  just  enumerated  ;  that  is,  do  they  nil  contain  fibres  of 
the  two  orders?  This  is  a  question  on  which  the  dissection  of  the  two 
roots  has  taught  us  very  little,  for  their  fibres  soon  become  confounded  so 
intimately  that  it  has  always  been  found  impossible  to  follow  them  separately 
into  each  nerve.  But  the  study  of  the  distribution  of  these  branches,  corrobo- 
rated by  physiological  experiments,  has  greatly  enlightened  us  in  this 
inquiry.  We  see  among  them  nerves  destined  to  the  muscles,  and  others 
to  glandular  or  integumental  structures ;  the  first  are  therefore  chiefly 
composed  of  motor  fibres,  like  all  other  nmscular  nerves ;  and  the  second 
exclusively  contain  sensitive  fibres,  or  at  least  are  deprived  of  voluntary 
motor  fibres.  In  describing  each  branch  in  particular  ■  we  will  notice 
their  special  properties. 

1.  Masseteric  Neeve  (Figs.  336,  9 ;  342, 2). — It  is  detached  from  the  prin- 
cipal trunk,  in  front,  though  close  to,  the  base  of  the  cranium,  bends  round 
the  anterior  face  of  the  temporo-maxillary  articulation,  and  passes  through 
the  sigmoid  notch  of  tbe  inferior  maxilla  to  descend  into  the  texture  of  the 
masseter  muscle  and  there  ramify. 

At  its  origin,  this  nerve  furnishes  two  filaments  which  often  proceed 
from  one  very  short  trunk,  and  ascend  into  and  expend  themselves  in  the 
temporal  muscle;  this  trunk  is  then  the  deep  posterior  temporal  nerve. 

Before  crossing  the  corono-condyloid  notch,  it  detaches  to  this  same 
temporal  muscle  a  small  branch  which  represents  the  deep  middle  temporal 
nerve. 

The  destination  of  all  these  branches  sufficiently  proves  that  they  are 
motor. 

2.  Buccal  Nerve  (Figs.  336,  14 ;  342, 4). — This  nerve,  which  is  twice  the 
size  of  the  preceding,  arises  from  the  same  point,  though  slightly  below  it.  It 
is  directed  forwards,  traverses  the  external  pterygoid  muscle,  and  reaches  the 
posterior  extremity  of  the  superior  great  molar  gland  ;  leaving  which,  it  is 
placed  beneath  the  buccal  mucous  membrane,  and  descends  to  the  commissure 
of  the  lips,  along  the  inferior  molar  gland  and  the  inferior  border  of  the 
alveolo-labialis  muscle. 
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It  gives  Bomo  very  fine  filaments  to  the  external  pterygoid,  in  its  passage 
across  tliat  muscle.  Beyond  tliis,  it  furnishes  a  very  slender  ramuscule  to 
the  orbital  portion  of  the  temporal  muscle — the  analogue  of  the  anterior  deep 
temporal  of  j\Ian. 

On  the  superior  molar  gland,  it  emits  a  fasciculus  of  branches  to  this 
organ  and  the  alveolo-labialis  muscle.  In  its  submucous  track  it  throws 
off,  at  certain  distances,  ramuscules  of  various  sizes  which  go  to  the 
inferior  molar  gland  and  the  buccal  membrane  ;  while  its  terminal  filaments 
are  expended  in  the  lining  membrane  and  glands  of  the  lips,  near  the 
commissure. 

The  majority  of  tbe  filaments  given  off  by  this  nerve  to  the  external 
pterygoid  and  temporal  muscles  are  doubtless  motor,  but  the  other  ramus- 
cules are  sensitive ;  even  tbose  distributed  to  the  alveolo-labialis  muscle 
are  no  exception,  for  its  submassetcric  portion  is  supplied  by  the  facial,  as 
well  as  the  superficial  or  anterior  part. 

3.  Internal  Pterygoid  Nerve. — It  forms,  with  the  preceding  nerves, 
a  single  fasciculus,  which  leaves  the  anterior  part  of  the  inferior  maxillary 
nerve.  After  crossing,  outwardly,  the  internal  maxillary  artery,  it  descends 
between  tbe  nervous  trunk  from  which  it  emanated,  and  the  externsil  layer 
of  the  tensor  palati  muscle,  to  go  to  the  inner  side  of,  and  become  expended 
in,  the  internal  pterygoid  muscle. 

This  nerve  is  the  smallest  branch  of  tbe  inferior  maxillary  trunk,  after 
the  mylo-hyoid,  and  excites  the  contraction  of  the  muscle  receiving  it. 

4.  Superficial  Temporal  OK  Subztgomatio  Nerve  (Figs.  336, 8;  312,  3). 

 This  arises  from  the  inferior  maxillary  nerve,  at  the  opposite  side  of  tbe 

fasciculus  formed  by  the  three  preceding  branches,  or  posteriorly.  Placed  at 
first  at  the  inner  side  of  tbe  temporo-maxillary  articulation,  and  between  it 
and  the  guttural  pouch,  it  is  afterwards  dii-ected  downwards  and  outwards, 
passes  between  the  parotid  gland  and  the  posterior  border  of  the  inferior 
maxilla,  and  below  tbe  condyle ;  it  then  bends  round  the  neck  of  that  bony 
eminence  to  arrive  beneath,  and  to  the  outside  of,  the  precited  articulation, 
where  it  terminates  by  anastomosing  with  the  facial  nerve. 

In  its  course  it  sends  off  numerous  fine  filaments  to  the  guttm-al  pouch, 
the  parotid  gland,  and  the  integuments  of  the  temporal  region.  Among 
the  latter,  it  is  necessary  to  notice  more  particularly  those  which  accompai^y 
the  superficial  temporal  artery. 

The  superficial  temporal  nerve  appears  to  be  exclusively  sensitive. 
Section  of  it,  before  it  anastomoses  with  the  facial  nerve,  does  not  really 
prevent  contraction  of  the  muscles  which  receive  the  divisions  of  the  plexus 
formed  by  this  anastomosis. 

5  Gustatory  Nerve^  (Figs.  Ill,  17  ;  336,  10  ;  842,  5).— The  gustatory 
nerve  the  principal  branch  of  the  inferior  maxiUary  trunk,  which  it  almost 
equals  in  volume,  is  detached  at  an  acute  angle  from  the  anterior  border  of  that 
nerve  shortly  after  its  exit  from  the  pterygoid  muscles.  To  accomplish  its 
course  which  it  effects  in  describing  a  slight  curve  whose  concavity  is  antero- 
posterior it  is  directed  forwards  and  downwards,  passing  between  the 
internal  pterygoid  muscle  and  the  branch  of  the  inferior  maxillary  bone, 
and  gaining  the  base  of  the  tongue,  where  it  is  situated  beneath  the 
buccal  mucous  membrane.  It  afterwards  descends  more  deeply,  between 
the  mylo-hyoid  and  hyo-glossus  longus  muscles,  turns  round  the  inferior 

'  (-Professor  Glmuveau  designatts  tlva  the  lingual,  or  small  hpo<Msal  nerve.  To 
prevent  confusion  I  have,  in  preference,  retained  the  nmuil  de.s.g,.a(ion  given  to  if  .n  this 
country.) 
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border  of  the  latter — including  also  Wharton's  duct,  to  enter  the  inter- 
stice separating  the  geuio-glossus  from  the  hyo-glossns  longus  and  brevis 
muscles.  From  this  point  it  continues  to  near  the  free  extremity  of  the 
tougne,  proceeding  in  a  very  flexuous  manner,  and  giving  ofl',  on  its  course, 
divisions  equally  tortuous  and  which  traverse  the  organ,  but  without 
detaching  any  ramuscules  to  the  lingual  muscles  ;  these  divisions  terminate 
in  the  middle  and  anterior  portions  of  the  lingual  mucous  membrane. 

Before  penetrating  the  mass  of  the  tongue,  this  nerve  fiu-nishes  :  1,  At, 
and  in  front  of,  the  posterior  pillars  of  that  organ,  some  small  ramuscules 
which  are  sometimes  plexiform,  and  are  distributed  to  the  mucous 
membrane  at  the  base  of  the  tongue ;  2,  Lower,  and  behind,  one  or  two 
thin  filaments  which  are  carried  to  Wharton's  duct,  and  ascend  with  it 
to  the  maxillary  gland ;  3,  A  sublingual  branch,  whose  divisions  enter  the 
gland  of  that  name,  as  well  as  the  mucons  membrane  covering  the  sides  of 
the  tongue. 

The  gustatory  nerve  receives,  near  its  origin,  the  tympano-lingual  filament 
or  cliorda  tympani — a  branch  of  the  facial  nerve  soon  to  be  described.  Its 
terminal  divisions  mix  and  anastomose  with  those  of  the  great  hypoglossal 
nerve,  in  the  deep  muscular  interstice  wbich  lodges  both. 

Physiology  teaches  us  that  the  gustatory  nerve  gives  to  the  anterior 
two-thii-ds  of  the  lingual  mucous  membrane  ordinary  sensation,  and,  in 
addition,  that  special  sensibility  (or  gustatory  power)  by  virtue  of  whicb 
that  membrane  enjoys  the  property  of  appreciating  savours.  This  is  its 
exclusive  function.  With  regard  to  the  tympanic  filament  from  tbe  facial 
nerve,  and  wbich  is  joined  to  the  gustatory,  M.  Bernard  is  of  opinion  that  it 
participates  in  the  exercise  of  this  sense  of  taste.  Its  radiating  fibres  extend 
to  the  submncous  muscular  layer  of  which  we  have  spoken,  and  on  which 
the  lingual  papillfe  rest,  and  endow  it  with  the  property  of  acting  on  these 
papillae  by  adapting  them,  we  may  say,  to  the  sapid  substances  brought  into 
contact  with  them.  Lussana  goes  further  than  this,  and,  basing  his  state- 
ment on  observations  made  on  Man  and  on  experiments,  asserts  that  the 
nerve  of  the  tympanum  passes  to  the  mucous  membrane,  and  endows  it  with 
the  sense  of  taste.  Vulpian,  however,  does  not  agree  to  eitlier  of  these 
opinions,  because,  according  to  his  experience,  this  nerve  does  not  go  to  the 
tongue,  but  stops  at  the  submaxillary  ganglion. 

6.  Mtlo-htoid  Neevb  (Fig.  336,  13).— The  designation  of  this  nerve 
indicates  its  destination  and  uses.  It  goes  to  the  muscle  bearing  its  name, 
and  excites  its  contractility ;  it  arises  opposite  to  the  preceding,  and,  like 
it,  descends  between  the  internal  pterygoid  muscle  and  the  inferior  max- 
illary bone,  adhering  somewhat  closely  to  the  latter.  But  arriving  at  the 
posterior  border  of  the  mylo-hyoideus,  it  passes  to  the  outside  of  it,  and 
meeting  Avith  the  sublingual  artery,  ramifies  on  the  external  face  of  that 
muscle. 

7.  Dental  Branches  (Fig.  336,  12).— These  are  of  two  orders  :  some 
passing  to  the  molar,  the  others  to  the  canine  and  incisor  teeth.  Their 
description  does  not  merit  any  special  indication. 

8.  Mental  Nerves,  or  Terminal  Branches  of  the  Inferior  Maxillary 
Nerve.— Perfectly  analogous  to  the  infra-orbital  ramuscules,  these  nerves 
form  a  fasciculus  by  diverging  and  flexuous  branches,  which  leave  the 
mental  foramen  to  be  distributed  to  the  textures  of  the  lower  lip,  after 
receiving  a  branch  from  the  facial  nerve  (Fig.  336,  11'). 

D.  The  Sympathetic  Ganglia  annexed  to  the  Fifth  Pair.— These 
ganglia,  joined  by  filaments  of  communication  to  the  anterior  extremity 


718 


THE  NERVES. 


of  the  great  sympathetic  nerve,  in  reality  belong  to  the  special  system 
formed  by  that  nervous  chain,  as  they  possess  the  formation  and  properties 
of  the  other  ganglia  composing  it.  It  is  therefore  necessary  that  wo  should 
have  a  motive  sufficiently  powerful  to  induce  us  to  move  them  from  their 
natural  category,  and  mix  up  their  description  with  a  nerve  so  different  to 
them  in  its  nature  and  functions.  This  motive  we  find  in  the  intimate 
relations  of  contiguity  and  continuity  which  these  ganglia  manifest  towards 
the  branches  of  the  trigemini  ;  in  the  fact  that  we  sometimes  find  them  united 
to  these  branches,  and  deeply  mixed  up  with  their  fibres  ;  and  also  because, 
in  certain  cases,  they  seem  to  disappear  entirely,  and  then  their  filaments 
of  emission  or  reception  are  directly  received  or  emitted  by  the  fifth  pair. 

The  study  we  are  about  to  undertake  of  each  of  the  ganglia  will  fully 
justify  what  we  have  advanced.  We  will  precede  it  by  a  few  words  of 
introduction  as  to  the  general  facts  relating  to  these  small  organs. 

The  number  of  sympathetic  ganglia  annexed  to  the  fiftli  pair  is  suscep- 
tible of  variation,  not  only  in  different  sijecies,  but  also  with  individuals 
of  the  same  species. 

In  the  domesticated  mammifers,  we  somewhat  constantly,  though  not  in- 
variably, find  three  principal,  placed  on  the  course  of  tlie  branches  ema- 
nating from  the  Gasserian  ganglion.  These  are  :  1,  The  ophthalmic  ganglion, 
belonging  to  the  nerve  of  the  same  name  ;  2,  The  splieno-palatine  ganglion, 
annexed  to  the  superior  maxillary  branch ;  3,  The  otic  ganglion,  which  lies 
beside  the  inferior  maxillary  nerve.  Anatomists  describe  other  two,  the 
suhmaxillary  ganglion  and  the  naso-palaiine  (or  Cloquet's)  ganglion-,  but 
their  presence  is  not  always  constant  in  Solipeds,  and  their  existence  in  the 
other  domesticated  animals  is  at  least  problematical. 

These  small  bodies  possess  those  common  characters  which  have  been 
so  clearly  indicated  by  Longet,  and  to  which  we  will  briefly  refer.  All 
are  in  communication  with  the  superior  cervical  ganglion  by  one  or  more 
generally  very  slender  filaments,  and  all  receive  one  or  more  ramuseules 
from  a  sensitive  and  a  motor  nerve  :  these  ramuseules— the  afferent  branches 
of  the  ganglia— are  considered  as  their  roots.  All,  finally,  emit  from  their 
periphery  a  more  or  less  considerable  number  of  emergent  branches  or  ramifi- 
cations which  share  the  properties,  more  or  less  modified,  of  the  two  orders 
of  roots.  The  description  of  each  ganglion  therefore  includes,  indepen- 
dently of  its  form,  situation,  etc.,  an  indication  of  all  these  ramuseules : 
ramuseules  of  communication  with  the  superior  cervical  ganglion ;  afferent 
ramuseules  or  roots  ;  and  emergent  ramuseules.  This  rule  can  be  applied  to 
all  the  ganglia,  and  renders  their  study  perfectly  methodical. 

1.  Ophthalmic  (Ciliabt  or  Lenticular)  Ganglion.— This  ganglion 
is  readily  discovered,  as  it  is  always  in  contact  with  the  common  oculo- 
motor nerve,  and  united  to  it  near  the  point  where  the  branch  passmg  to 
the  inferior  oblique  muscle  arises.  It  rarely  exceeds  the  volume  of  a  gram 
of  millet,  and  is  sometimes  so  minute  that  it  would  altogether  escape  ob- 
servation, did  we  not  know  exactly  where  to  look  for  it. 

Its  motor  root  is  generally  formed  of  two  very  short  ramuseules  commg 
from  the  third  pair.  Its  sensitive  root,  much  longer,  proceeds  from  the 
palpebro-nasal  nerve  ;  it  is  usually  through  the  medium  of  this  root  that 
the  ophthalmic  ganglion  communicates  with  the  superior  cervical  ganglion, 
by  means  of  a  thin  filament  it  receives  from  the  cavernous  plexus. 

The  emergent  filaments  leave  the  anterior  part  of  the  ganglion,  and 
arrange  themselves  in  a  flexuous  manner  around  the  optic  nerve  to  reach 
the  sclerotica,  bearing  the  name  of  ciUary  nerves.    Some  emanate  directly 
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from  tlie  palpcbro-nasal  nerve,  especially  when  the  ganglion  is  rudimentary. 
Their  number  is  uncertain,  tliough  it  is  usually  from  5  to  8. 

Beaching  the  sclerotica  at  the  bottom  of  the  eye,  they  traverse  that 
membrane,  and  pass  between  its  inner  surface  and  choroid  coat  to  the 
ciliary  circle  (or  ligament),  where  each  divides  into  two  or  three  ra- 
muscules  that  anastomose  with  those  of  the  adjacent  ciliary  nerves,  and  in 
this  manner  form  a  circular  plexus.  From  the  concavity  of  this  nervous 
circle  arises  a  series  of  plexuous  divisions,  which  are  spread  over  the  ii'is, 
whose  contractile  property  is  submitted  to  their  influence. 

2.  Spheno-palatine,  or  Meckel's  Ganglion.  —  The  largest  of  the 
cephalic  ganglia,  nothing  is  more  variable  than  the  disposition  of  this  small 
body.  The  following  appears  to  be  the  most  constant :  in  raising  the 
superior  maxillary  nerve  in  its  com-se  across  the  space  separating  the 
orbital  from  the  maxillary  hiatus,  we  discovei',  lying  on  the  upper  border 
of  the  spheno-palatine  nerve,  a  long,  grey-coloured  enlargement;  this 
constitutes  the  ganglion  wc  are  about  to  describe. 

It  is  elongated  and  slender,  ii-regularly  fusiform,  constricted  at  different 
pioints  of  its  extent  and  dilated  in  others  ;  it  is  not  attached  to  the  spheno- 
jialatine  nerve  by  simple  cellular  adhesions  or  by  some  branches  thrown 
from  one  cord  to  the  other,  but  is  intimately  united  to  it  by  means  of  a 
most  complicated  intercrossing  of  fibres,  in  such  a  way  that  the  spheno- 
palatine ganglion  really  forms  part  of  the  nerve  of  that  name. 

Afferent '  branches. — It  receives,  posteriorly,  the  Vidian  nerve,  a  com- 
posite ramuscule  which  constitutes  its  motor  root,  and  connects  it  with  the 
superior  cervical  ganglion.  This  nerve  will  be  described  with  the  facial, 
as  that  trunk  furnishes  its  principal  portion.  Its  sensitive  roots  naturally 
come  from  the  spheno-palatine  nerve;  they  are  as  remarkable  for  their 
number  as  their  volume,  and  also  enter  the  posterior  part  of  the  ganglion. 

Emergent  branches. — Pour  series  of  these  are  recognised : 

1.  A  very  numerous  series  which  is  detached  at  a  right  angle  from  the 
superior  border  of  the  ganglion,  and  proceeds  towards  the  ocular  sheath. 
The  majority  appear  to  be  lost  in  that  fibrous  membrane,  but  we  have 
seen  some  pass  tlu-ough  it,  creep  on  the  lower  and  inner  wall  of  the  orbit, 
and  arrive  at  the  margin  of  the  orbital  foramen.  There  they  were  manifestly 
united  to  the  other  filaments  coming  from  the  palpebro-nasal  nerve,  and 
formed  a  small  plexus  whose  divisions  seemed  destined  to  the  ophthalmic 
vessels,  and  even  to  some  of  the  muscles  of  the  eye,  more  especially  the 
oblique  ones.  Among  these  divisions  we  have  observed  some  which  went 
to  join  the  nerve  of  the  membrana  nictitaus. 

2.  A  second  series  proceeding  from  the  opposite  border,  and  establishing 
a  union  between  the  ganglion  and  the  spheno-palatine  nerve,  or  passing  to  the 
palatine  nerves  in  a  more  or  less  complicated  plexiform  manner,  to  reinforce 
them. 

3.  A  group  arising  from  the  anterior  extremity  and  immediately  passing 
to  the  S2)heno-palatine  nerve. 

4.  A  last  fasciculus  detached  from  the  posterior  extremity  to  enter  the 
two  great  suprasphenoidal  canals. 

Such  is  the  most  usual  arrangement  of  the  spheno-palatine  ganf^lion. 
We  have  found  it  divided  into  three  small  masses  connected  with°cach 
other  by  nimierous  filaments  of  a  deep  grey  colour,  and  free  from  all  ad- 
herences  with  the  spheno-palatine  nerve.  The  small  posterior  mass  in  this 
case  received  the  Vidian  nerve  and  the  sensitive  roots  from  the  fifth  pair. 
The  distribution  of  the  emergent  branches  was  unaltered. 
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Amoug  tlio  anatomo-pliysiological  facts  pertaining  to  tlie  study  of  this 
ganglion,  we  may  remark  that  the  sta])hyliu,  or  posterior  palatine,  nerve 
derives  from  it  the  motor  property  wliieh  permits  it  to  excite  the  con- 
traction of  the  muscles  in  the  soi't  palate. 

3.  Otic  (ou  Aknold's)  Ganglion. — It  appears  to  us  that  the  presence 
of  this  ganglioji  is  not  constant,  for  we  have  sometimes  found  it  rei)hiced 
by  a  small  plexus  lu-ovided  with  some  almost  microscoi)ic  ganglionic 
granulations. 

When  it  does  exist,  it  presents  itself  as  a  small  fusiform  enlargement 
placed  within  the  origin  of  the  inferior  maxillai-y  nerve,  beneath  the  inser- 
tion of  the  Eustacliian  tube.  To  discover  it,  we  have  only  to  look  for  the 
commencement  of  the  buccal  nerve,  to  which  it  is  joined  by  some  filaments 
which  are  so  short  and  thick,  that  we  might  imagine  it  to  be  fixed  on  that 
trunk. 

Its  sensitive  roots  are  represented  by  the  preceding  filaments.  The  small 
superficial  petrous  nerve,  coming  from  the  facial,  constitutes  its  viator  root. 
From  the  sympathetic  ramuscule  accompanying  the  internal  maxillary 
artery,  it  receives  its  filament  of  communication  with  the  superior  cervical 
ganglion. 

Among  its  emergent  ramuscules  must  be  cited  a  superior  filament,  which 
enters  the  petrous  portion  of  the  temporal  bone  to  disappear  in  the  internal 
muscle  of  the  malleus  (tensor  tympani),  and  two  inferior  filaments  of  a 
more  considerable  volume  whicb  separate  in  numerous  ramuscules  destined 
to  the  pterygoid  muscles,  the  Eustachian  tube,  and  the  tensor  palati 

muscle.  .      .  . 

Phtsioi.ogical  Eesumk  of  the  Fifth  Pair.— The  trigemini  convey 
sensation  to  the  skin  covering  the  head,  into  the  eyelids,  the  soft_  and  hard 
palate,  the  nasal  fossas  and  sinuses,  the  nostrils,  the  greater  portion  of  the 
tongue,  and  into  the  salivary  glands  and  cheeks,  and  the  upper  and  lower  lips. 
The  enormous  tuft  formed  by  the  terminal  branches  of  the  superior 
maxillary  nerve,  endow  the  upper  lip  witb  the  attributes  of  an  organ  of  very 

exquisite  tact.  ^i     ,  4.1 

The  gustatory  branch  is,  for  the  anterior  two-thu-ds  of  the  tongue,  the 

essential  instrument  of  the  sense  of  taste. 

By  its  motor  root,  the  inferior  maxillary  nerve  provokes  the  contraction 
of  tbe  muscles  that  bring  the  jaws  into  apposition— all  those  composing  the 
masseteric  region,  except  the  digastricus.  This  root  is  often  designated,  m 
consequence  of  its  function,  the  masticatory  nerve.  _      _  . 

The  fifth  pair  also  influences,  as  is  demonstrated  by  vivisections  and  the 
observation  of  pathological  facts,  the  secretion  of  the  mucous  membranes 
and  glands  receiving  its  filaments:  undoubtedly  by  a  reflex  action  which 
proceeds  from  the  isthmus,  and  perhaps  from  the  Gasserian  ganglion. 

Finally  it  is  admitted  that  the  nutrition  of  the  tissues  m  which  the 
trigeminus  ramifies  depends  upon  that  nerve.  But  here  there  is  an  exagge- 
ration; for  if  nutrition  be  modified  in  tbese  tissues,  consequent  on  the 
section  of  the  fifth  pair,  this  effect  is  certainly  due  to  paralysis  of  the 
capillaries,  whose  contractility  is  probably  excited  by  the  organic  motor 
fibres  mixed  with  the  sensitive  filaments  of  the  fifth  pair.  _ 

The  ramuscules  sent  by  the  sympathetic  chain  to  the  Gasserian  ganglion, 
are  perhaps  not  foreign  to  the  part  the  fifth  pair  seems  to  play  in  the 
secretory  and  nutritive  functions. 


[THE  GBANIAL  OR  ENCEPEALIC  NERVES.  721 

6.  Sixtli  Pair  (Ahducentes),  or  External  Oculo-motor  Nerves.    (Fig.  335,  5.) 

The  external  oculo-motor  originates  from  the  medulla  o-blongata,  imme- 
diately behind  the  j^ons  Varolii,  by  from  five  to  eight  converging  roots, 
which  appear  to  issue  from  between  the  inferior  corpus  pyramidale  and  the 
lateral_ fasciculus  of  the  medulla  (Figs.  337,  338,  Ti). 

It  is  directed  immediately  forward,  leaves  the  pons  Varolii  in  lying  close 
to  the  inner  side  of  the  snperioi-  maxillary  nerve,  and  traverses  the  sphe- 
noidal canal,  which  already  lodges  the  ophthalmic  branch  of  the  fifth  pair 
and  the  common  oculo-motor  nerve,  to  pierce  the  bottom  of  the  orbit.  It  is 
entii-ely  expended  in  the  external  rectus  (or  abductor)  muscle  of  the  eye, 
after  giving  off  a  small  ramuscule  to  the  external  portion  of  the  posterior 
rectus. 

7.  Seventh  Pair,  or  Facial  Nerves.    (Figs.  110,  336,  337,  338.) 
The  facial  (portio  dura)  is  a  nerve  exclusively  motor  at  its  orgin,  but 
which  becomes  mixed,  during  its  course,  by  the  addition  of  several  sensitive 
branches. 

Origin.— It  emanates  from  the  medulla  oblongata,  immediately  behind 
the  pons  Varolii,  and  appears  to  originate  at  the  external  extremity  of  the 
transverse  band  that  margins  the  posterior  border  of  that  protuberance. 
But  if  we  attempt  to  trace  its  origin  in  the  substance  of  the  medulla 
oblongata,  we  see  the  single  fasciculus  it  constitutes,  at  its  point  of 
emergence,  descend  into  the  groove  of  separation  between  the  pons  Varolii 
and  the  above-mentioned  band  ;  it  then  traverses  nearly  the  whole  thickness 
oi  the  medulla,  passing  between  the  lateral  cord  or  column,  and  that  portion 
ot  the  restiform  body  which  is  continuous  with  the  large  root  of  the  fifth 
pair.  Arrived  near  the  bottom  of  the  fourth  ventricle,  the  facial  nerve 
separates  into  several  roots — some 

anterior,  others  posterior — which  Fig.  337. 

are  soon  lost  in  the  cells  forming  -v«/*.w 
the  corresponding  nucleus.  Among 
these  fibres  are  some  which  remain 
isolated  from  the  preceding,  and, 
passing  the  median  line,  enter  the 
facial  nucleus  of  the  opposite  side  ^-''-fed 

(Fig.  337).  .  ™,  ™  ,  wvA^r  -  , 

(Jourse. — Scarcely     has     the  ^^^VH/       r''  ^r^-rayi..- 

facial  nerve  left  the  medulla 
oblongata,  before  it  is  dii-ected 

outwards,  to  pass  into  the  internal   ^""nZ^J^t^'Ll^^r^''''  '""^  ^''"^ 
auditory  meatus,  along  with  the  '^oT^^/'^.^l^ 
auditory  nerve,  which  lies  m  con-      and  poetio  dura  of  tiie  seventh 
tact  with  it  behind.    It  afterwards 

enters  the  aqueduct  of  Fallopius,  courses  along  it,  and  follows  its  inflexions 
which  results  m  its  forming  a  bend  forward  at  a  short  distance  from  the 
internal  opening  of  the  canal,  and  a  curve  whose  concavity  is  anterSr  on 
Its  passage  behind  the  cavity  of  the  tympanum.  On  leaving"^  the  aqueductus 
Fallopn  by  the  stylo-mastoid  foramen,  it  is  hidden  beneath  the  deep  foce 

t^}irT   Ar^'       T^'^'T  ^^^^'^^'^'^  P-««i"g  between 

that  gland  and  the  guttura  pouch,  and  reaches  the  posterior  border  of  ?ho 
infenor  maxiUa,  where  it  issues  from  beneath  the  anterior  margin  of  c 
parotid  to  become  superficial,  and  placo  its<af  on  the  massetei  mxiscle 

3  A 
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immediately  beneath  the  temporo-umxiUaiy  articulation  There  it  ter- 
minates in  two  or  three  branches,  which  anastomose  with  those  of  the  supci- 
Sl  tempo;^.l  ne-o  ^^-^  ^^^^  ^^'^  sv^^^omaUc 
plexus  (pes  anserinus,  Fig.  110).  „Arwp  Riipppssivelv 

Distrihufion.—a.  In  its  interosseous  course,  the  facial  neive  succcBsiveiy 

furnishes :  /?  •  •  % 

1  The  areat  superficial  petrous  nerve  (nervus  'pelrosm  superficiahs  mijor). 

2  The  small  superficial  petrous  nerve  {nervus  petrosus  superficiahs  minor). 
3,  The  filament  of  the  stapedius  muscle  {tympamc  branch). 

4  The  chorda  tympani. 
It  communicates,  besides,  with  the  pneumogastric  nerve,  by  means  ot  a 

voluminous  filament  described  as  : 

5  The  anastomotic  branch  of  the  pneumogastric. 
b  The  branches  it  emits  on  its  course  beneath  the  parotid  gland  arise 

either  from  its  superior  or  inferior  border  ;  they  are  : 

6.  The  occipito-styloid  nerve. 

7.  The  stylo-hyoid  nerve. 

8.  The  digastric  nerve. 
9   The  cervical  ramuscide. 

10.  Filaments  to  the  guttural  pouch  and  parotid  gland. 

The  superior  branches  comprise  : 

11.  The  posterior  auricular  nerve. 

12.  The  middle  auricular  nerve. 

13  The  anterior  auricular  nerve.  _ 
.  Tn  this  collection  of  collateral  ramuscules  are  added  the  terminal 
bran^hl,  ^Ld  by  tLr  anastomoses  with  the  superficial  temporal  nerve  . 
14,  The  subzygomatic  plexus. 

fhe  facial  nerve  to  proceed  to  Meckel  s  ganglion,    ine  impoi 

ficial  petrous  nerve  comports  ^^^f  ,f *  f?/^,^,^f^^S/to  be  thrown.  The 
controverted  fact,  on  which  l^^^^.^^^' ^8^* ^^^^^^^^^^  from  a  small  grey 

following  i^^rSrS^  fT'. 
enlargement,  the  gentculut  fanguu,^  ^  „,_,,,it  „f  tho  ande  wliioh  tlint 
on  tie  eom-se  of  tie  facial  'f„*=.XTe  aa°  ete'  ot  laUopins ;  and 

nervous  trunk  deseribes  after  ''^  «  assimilate  tie 

tie  presence  of  this  ^'^fj^£Z^S^!rZt,^^  represented  by  tic 
facial  to  a  mixed  f  ™' J,''°'\Slameut  comprised  ietwecutic  sevouti 
^•flSlt^  SctUnais  directly  froii  the  medulla  oblonga..  to 
;ll»e7osferior  part  on«iou  ^^^^^^^^^^ 

Wo  ha™  constantly  '?"°f^J^^''„Srythe  facial  nerve,  a  very  slight, 

B^;:z^z^rtc^:^-.  we  ..u  -  very 
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small,  forms  part  of  the  facial  norve,  on  wliicli  it  only  presents  a  kind  of 
intumescence.  Wo  liavo  never  seen  tlie  sharp  and  precise  limitation  of  its 
base  that  is  figured  in  the  majority  of  iconographies  of  human  anatomy. 

On  the  other  hand,  when,  on  portions  steejjed  for  several  weeks  in  water 
acidulated  by  nitric  acid,  we  have  studied  the  constitution  of  tlie  great 
petrous  nerve,  even  at  its  origin,  we  have  found  it  formed  of  two  fasciculi 
very  easily  separated — one  internal,  the  other  external :  the  latter  alone  is 
continuous  with  the  geniculated  ganglion  ;  the  other  traverses  the  facial 
nerve  from  before  to  behind,  then  it  is  suddenly  inflected  inwards  to  ascend  to 
the  origin  of  the  nerve,  and  mix  with  its  fibres  ;  but  tliis  fasciculus  very  often 
maintains  its  independence  to  tlie  medulla  oblongata,  into  which  its  fibres 
penetrate  separately  ;  they  then  appear  as  a  small  particular  trimk  beside 
that  of  the  principal  nerve,  and  comprised  between  it  and  the  auditory. 
The  great  petrous  nerve  does  not,  therefore,  proceed  exclusively  from  the 
ganglion  geniculare,  as  considerable  portions  of  its  fibres,  entirely  destitute 
of  ganglionic  corpuscles,  emerge  directly  from  the  facial  nerve.  With 
regard  to  the  external  fasciculus,  the  sepaiation  of  its  fibres  by  the  action  of 
the  acid  shows  very  plainly  that  the  grey  substance  of  the  ganglion  is  found 
almost  exclusively  on  their  track ;  and  if  we  trace  these  fibres,  like  those  of 
the  preceding  fasciculus,  into  the  substance  of  the  facial  nerve,  we  will  find 
that,  instead  of  proceeding  towards  its  origin,  they  appear  to  be  directed 
to  its  termination:  a  remarkable  circumstance,  which  we  believe  may  be 
explained  by  admitting  that  they  come  from  the  anastomosing  branch  of  the 
pneumogastric  nerve,  of  which  we  will  speak  hereafter. 

From  this  arrangement,  it  results  that  the  great  petrous  nerve  arises 
from  the  facial  by  two  real,  though  intimately  connected,  roots  :  the  internal 
IS  evidently  motor ;  the  internal  possesses  the  ganglionic  corpuscles  of  a 
sensitive  root ;  and  the  trunk  they  both  form  may  be  regarded  as  a  mixed 
nerve. 

As  will  be  observed,  our  view  of  the  ganglion  geniculare  differs  fi-om 
the  general  opinion  with  regard  to  it,  inasmuch  as  we  make  it  belong 
exclusively  to  the  great  petrous  nerve,  and  not  to  the  whole  of  the  facial 
fasciculi.  On  the  other  hand,  the  portio  intermedia  of  Wrisherg  is  not  in  our 
opinion,  the  sensitive  root  of  the  facial,  whose  fibres  we  only  look  upon  as 
motor ;  it  is  not  even  that  of  the  great  superficial  petrous  nerve,  of  which  it 
might  at  the  most  be  considered  as  only  an  accessory  filament.  Jn  the  Horse 
this  ramusciile  is  extremely  attenuated,  and  can  scarcely,  if  at  all  be  dis- 
tinguished at  Its  origin  from  the  filaments  of  the  lateral  root  of  the  auditory 
nerve;  it  is  seen  to  enter  the  aqueduct  of  Fallopius,  and  divide  on  the  bend 
(or  ganghform  enlargement)  of  the  facial  nerve  into  several  gradually 
diminishing  filaments,  which  are  confounded  with  the  proper  fibres  of  this 
nerve,  or  the  ganglion  geniculare. 

What  a  difierence  there  is  between  this  arrangement  and  that  of  the 
veritable  sensitive  roots  opposite  the  ganglia  placed  on  their  track  I  Why 
hesitate  to  admit  that  this  nerve  of  Wrisberg  is  on^  an  anastomosing  twig 
passmg  from  the  auditory  nerve  to  the  facial  ?  Is  it  because  of  the  radical 
difierence  m  the  properties  of  the  two  nerves?  Nature,  in  bringing  them  so 
closely  together  does  not  appear  to  have  taken  into  account  this  difference- 
and  the  reason  for  this  anastomosis  might  be  explained  by  the  connections 
the  seventh  pair  raanitains  with  the  active  portions  of  the  auditory  apparatus 

Is  It  not  the  facial  nerve  that  animates  the  stapedius  muscle,  and  in  an 
md.rect  manner  that  of  the  malleus?  Are  all  the  muscles  of  the  ^xterlial  ear' 
not  under  its  influence?   In  the  present  state  of  science  it  would  be  difficult 

3  A  2 
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to  discover  the  fuuctional  relationsbip  that  may  exist  between  tlie  con- 
nections of  the  ear  with  tlie  facial,  and  tlioso  of  the  latter  nerve  with  the 
auditory  :  but  the  mind  perceives  this  relationship,  and  that  ought  to  suffice. 
The  opinion  which  regards  the  nerve  of  Wrisberg  as  the  sensitive  root 
of  the  facial  has,  we  believe,  been  more  particulary  accredited  by  the  appa- 
rent impossibility  of  otherwise  accounting  for  the  sensibility  this  nerve 
possesses,  oven  at  its  exit  from  the  stylo-mastoid  foramen— that  is,  before 
contracting  any  anastomosis  with  the  fifth  pair ;  but  this  sensibility  belongs 
exclusively  to  the  fibres  of  the  communicating  branch  sent  by  the  pneumo- 
f^astric  nerve,  and  not  to  the  fasciculi  of  the  facial,  as  is  proved  by  stimu- 
lating the  latter  outside  the  aqueduct  of  Fallopius,  after  destroying  the 
pneumogastric  at  its  origin.    If  it  is  sought  to  regard  the  intermediate 
nerve  absolutely  as  a  branch  distinct  from  the  original  filaments  of  the 
auditory,  and  if  it  be  determined  to  make  it  a  sensitive  nerve,  then  it  must 
at  least  be  admitted  that  it  does  not  carry  its  sensibility  beyond  the  stylo- 
mastoid foramen,  and  that  all  its  filaments  disappear  in  the  ramuscules 
furnished  by  the  facial  in  its  interosseous  course.    Otherwise,  it  is  known 
that  M.  Longet  considers  this  nerve  as  forming  the  small  supei-ficial  petrous 
branch  and  the  nervous  filament  of  the  stapedius  muscle  ;  but  he  makes  it  a 
motor  branch  destined  to  supply  the  muscles  of  the  middle  ear.    His  idea  is 
very  in<^enious,  and  would  assuredly  be  feasible  if  it  were  possible  to  follow 
the  intermediate  nerve  from  its  origin  to  the  lateral  column  of  the  medulla 
oblongata  ;  but,  unfortunately,  this  is  not  the  case,  as  the  smaU  ramuscule 
only  appears  to  be  an  offshoot  of  the  fibres  proper  to  the  auditory  nerve.  _ 

To  sum  up,  the  great  superficial  petrous  nerve  proceeds  from  the  facial 
bv  two  roots  :  one  motor,  the  other  sensitive,  assimilable,  to  a  certain  pomt 
to  the  roots  of  the  spinal  nerves.  The  first  is  furnished  by  the  filaments  of 
the  seventh  pair ;  while  the  second  probably  comes  from  the  pneumogastric 
nerve,  and  has  annexed  to  it  on  its  course  the  ganglion  gemculare.  i  he  nerve 
of  Wrisberg  perhaps  concurs  in  the  formation  of  this  ganglion,  but  it  is 

certainly  not  its  principal  source.  ,  •      a  *■  r.^.^A 

Course  and  Termination.— The  great  petrous  nerve,  after  being  detached 
from  the  facial,  and  forming  with  it  an  obtuse  angle  openmg  outwards, 
enters  the  hiatus  (or  aqueduct)  of  FaUopius-a  small  passage  runnmg  from 
behind  forward,  in  the  substance  of  the  petrous  bone,  above  the  tenestra, 
rotunda,  and  cochlea.  Arriving  at  the  interior  of  the  cavernous  sinus, 
which  it  traverses,  immersed  in  the  blood  that  sinus  contains,  it  receives  a 
branch  from  the  ganglionic  plexus  there,  is  lodged  in  the  Videan  fissure,  then 
in  the  Videan  canal,  and  in  this  manner  gains  the  orbital  hiatus,  where  it 
separates  into  several  branches— most  frequently  two-which  join  the 
posterior  part  of  Meckel's  ganglion.    It  constitutes  the  motor  root  and 

sympathetic  filament  of  that  gangHon.  ^^.,,1,^^ 
2  Small  SuPEUFiciAL  Petrous  Nebve.— A  very  thm  filament  detached 

from 'the  facial  to  the  outside  of  the  preceding,  and  likewise  traversmg  the 
petrous  bone  from  behind  to  before  to  enter  the  otic  ganglion,  whose  motor 

''°V*  ^LAMENT    OF    THE    STAPEDIUS    MUSOLE    (TVMPANIO).- The  facial 

nerve  in  its  passage  above  and  in  front  of  the  stapedius  muscle,  closely 
adheres  to  it  and  gives  it  one,  perhaps  several,  extremely  short  filaments 
''^rCHOKD!  T™PANi  (Fig.  342:  6).-TLis  filament  also  named  the 
tymvano-linrjaal  nerve,  arises  at  a  very  obtuse  angle  from  the  fixcial  near  the 
exTSnal  orifice  of  th^  aqueductus  Fallopii.  It  penetrates  the  cavity  of  the 
t^panum  iby  a  partiiular  opening,  courses  from  its  posterior  to  its 
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anterior  wall  in  describing  a  curve  downwards,  and  passes  among  the 
chain  of  auditory  boucs,  between  the  handle  of  the  malleus  and  long  branch 
of  tlie  incus.  Escaj^ing  from  the  middle  ear  by  a  canal  [fissura  Glaseri)  on  the 
limits  of  the  mastoid  and  petrous  portions  of  the  temporal  bono,  it  proceeds 
forwai'ds  and  downwards,  and  finally  joins  the  gustatory  nerve  aftet  a  short 
course  beneath  the  external  pterygoid  muscle,  outside  the  guttural  pouch. 

5.  Anastomosing  Branch  01"  the  Pjsedmogastbic  Neuve. — (See  the 
description  of  the  tenth  imir.) 

6.  Ocoipito-Styloid  Nekve.    (Fig.  336,  3.) 

7.  Stylo-hyoid  Nerve. 

8.  Digastric  Nerve  (Fig.  336,  4).  —  These  three  spring  from  a 
conmion  fasciculus  at  the  stylo-mastoid  foramen,  and  ramify  in  their 
respective  muscles,  after  a  certain  coui-se  beneath  the  parotid  gland. 

9.  Cervical  Branch  (Figs.  336,  6).— This  nerve  has  its  origin  almost 
in  the  middle  of  the  subparotideal  portion  of  tlie  facial,  near  a  particular  loop 
thrown  by  that  nerve  around  the  posterior  auricular  ai-tery,  and  often  from 
this  loop  itself. 

It  afterwards  traverses  the  parotid  gland  from  within  to  without,  and 
above  to  below,  to  descend  at  first  on  its  external  face,  beneath  the  parotido- 
auricularis  muscle,  then  into  the  jugular  channel,  where  it  is  lodged  below  the 
deep  face,  or  in  the  substance  of  the  subcutaneous  muscle  of  the  neck,  which 
receives  its  terminal  divisions  near  the  anterior  appendix  of  the  sternum. 

In  its  course  this  nerve  communicates  with  the  inferior  branches  of  the 
second,  third,  fourth,  fifth,  and  sixth  cervical  pairs  by  branches  from  them  • 
it  sends  numerous  collateral  filaments  into  the  texture  of  the  subcutaneous 
muscle. 

10.  Filaments  of  the   Guttural  Pouoh  and  Parotid  Gland.  

Eemarkable  for  their  number  and  tenuity,  these  filaments  do  not  otherwise 
deserve  particular  mention. 

11.  Posterior  Auricular  Nerve  (Fig.  336,  2).— It  commences  at 
the  stylo-mastoid  foramen,  is  directed  upwards  beneath  the  parotid  gland 
accompanying  the  posterior  auricular  artery,  and  is  distributed  to  the 
posterior  muscles  of  the  external  ear.  It  sometimes  offers  at  its  origin  a 
loop  analogous  to  that  embracing  the  posterior  auricular  artery 

12.  Middle  Auricular  Nerve.— Most  frequently  this  arise  from  the 
same  point  as  the  preceding  nerve— it  might  be  said  in  common  with  it- 
ascends  towards  the  base  of  tlie  concha  in  traversing  the  parotid  gland  and 
pierces  the  cartilage  to  supply  the  interconchal  integument  and  the 'con- 
tractile fibres  whicli  cover  its  adlierent  face  in  some  parts 

13.  Anterior  Auricular  Nerve   (Fig.  336,  5).-This  is  the  largest 
of  the  three  auricular  nerves.    After  being  detached  from  the  facial  nerve 
opposite  the  cervical  branch,  and  after  ascending  across  the  parotideai 
issue.  It  gams  the  external  face  of  the  zygomatic  process,  where  it  meeL 

the  superficial  divisions  of  the  lachrymal  nerve;  it  continues  forward 
beneath  the  external  parieto-auricular  muscle,  reaches  the  base  of  the  orbital 
process  at  the  supra-orbital  foramen,  there  crossing  the  terminal  branches  of 
the  nerve  of  that  name ;  it  then  descends  vertically  within  the  orbit  to  below 
he  nasal  angle  of  the  eye,  where  it  mixes  with  the  superficial  divisions  of 
the  palpebro. nasal  nerve,  and  finally  terminates  on  the  face  in  the  lachrymal 
and  supernaso-labialis  muscles.  "^^-luymai 

In  its  progress  it  gives  off  numerous  ramuscules  to  the  anterior 
nmscles  of  the  ear  the  fronto- supra-orbital,  and  tlie  orbicularis  of  the  eye- 
lids, whose  contractibility  it  excites.  ^ 
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This  ncrvo  is  rcnmrkiiblo  for  the  i-eliitions  it  maintains  with  tlie  terminal 
rainuscules  of  the  three  branches  of  the  ophthalmic  nerve,  or  fifth  jjair. 
Although  there  do  not  exist  any  real  anastomoses  between  it  and  these 
Yarious°branches,  it  is  customary  to  designate  the  reticular  mass  they  fox-m 
in  front  of  the  ear  and  on  the  side  of  the  face,  as  the  anterior  auricular  plexus. 

Terminal  BiiANonKS  of  the  Facial  Nerve  on  Subzygomatic  Plexus 

(Fi"  110,  11,  12).  The  facial  nerve,  as  we  have  seen,  terminates  in  several 

branches,  usually  two,  on  arriving  beneath  the  temporo-maxillary  articula- 
tion where  they  join  the  superficial  temporal  nerve.  After  becoming  sensory- 
motor  they  are  continued  on  the  external  face  of  the  masseter,  covered  by 
the  subcutaneous  muscle  of  the  head,  to  which  they  give  some  ramuseules, 
and  are  united  to  each  other  by  anastomosing  branches  of  variable  disposi- 
tion which  we  need  not  stay  to  examine.  It  is  always  observed  with  regard 
to  this  arrangement,  that  the  branches  of  the  subzygomatic  plexus,  on 
arriving  near  the  anterior  border  of  the  masseter,  are  divided  into  a  scries  of 
divert^ent  ramuseules  which  pass  to  the  surface  of  the  vascular  or  glandular 
canals  situated  in  front  of  the  masseter,  to  enter  the  tissues  of  the  lips, 

cheeks,  and  nostrils.  _  i        i.    u        4.    i  « 

Among  these  ramuseules,  the  superior  is  remarkable  lor  its  gi-eat  volume  , 
it  passes  beneath  the  zygomato-labialis  muscle,  lies  close  to  the  inferior 
border  of  the  supermaxillo-nasalis  magaus,  beside  the  superior  coronary 
artery  and  afterwards  runs  below  the  supernaso-labialis  muscle,  where  it  joins 
ike  terminal  ramuseules  of  the  superior  maxillary  nerve,  with  w'hich  it  is 
distributed  to  the  textures  of  the  upper  lip  and  alse  of  the  nose  (Fig.  386  7  ). 

A  second  ramuscule— the  inferior,  smaller  than  the  precedmg-tollows 
the  inner  aspect  of  the  maxiUo-labialis  muscle,  to  mix  by  its  anterior  extremity 
with  the  terminal  fasciculus  of  the  inferior  maxillary  nerve,  and  ramify, 
with  the  proper  filaments  of  that  fasciculus,  in  the  tissue  of  the  lower  lip. 

Between  these  two  principal  branches  is  a  series  of  smaller  ramifications 
destined  to  the  alveolo-labialis  muscle.  Among  these  are  some  which 
become  inflected  on  the  inner  face  of  the  masseter,  and  reach  the  deep 
Portion  of  the  buccinator,  where  they  anastomose  with  the  filaments_  of  the 
Weil  nerve  Other  ramuseules,  situated  below  the  principal  inferior 
branch  are  expended  in  the  subcutaneous  muscle  of  the  face ;  one  of  them, 
after  bending  round  the  lower  border  of  the  inferior  maxilla,  reaches  the 

Fro™  orTHE  Facial  Nerve.-TMs  nerve  excites  the  contractility 
nf  the  muscles  of  the  middle  ear,  external  ear,  the  cheeks,  lips,  nostrils, 
orbicularis  of  the  eyelids,  and  the  cervicofacial  subcutaneous  muscle.  By 
its  gre^^^^  petrous  filament,  it  influences  the  movements  of  the 

muscles  of  the  soft  palate,  and  it  is  admitted,  as  already  noticed  when  speak- 
muscies  01  ^-^  ^       tympano-lmgual  ramuscule  acts  as  an 

'°^-Knt  to  tr  suWous  muscular  kyer  of  the  tongue.  The  fecial  nerve, 
T  -tW  doubT  exercises  its  influence  on  the  parotid  gland ;  thus  its 
also,  well  determined;  perhaps  it  is  limited  to  pro- 

^ucrg'Sie"^^^^^^       the  excretory  canaliculi  which  escape  from  the 

^'^It'L^tt^'Larked  that  the  facial  nerve  has  no  influence  over  the 
masseter  muscle  ;  notwithstanding  their  intimate  relations,  it  does  not  detach 

^'NTfnteS'yt  t^y^that  its  anastomoses  with  the  various  branehos  of 
it  IS  neob^S'i- J  ,^,,„f.«i,.u>  Tit-rves  while  endowing  its  distributive 
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or  its  properties,  because,  notvvitlistandiug  tliese  anastomoses,  its  proper 
fibres  preserve  tlieir  comploto  iudcpoudeuce. 

8.  Eighth  Pair,  or  Auditory  Nerves.  (Tigs.  324,  338.) 

This  is  the  nerve  of  bearing,  and  aifects  a  very  simple  disposition,  which 
we  will  sum  up  in  a  few  words. 

Origin. — The  auditory  nerve  (portio  mollis)  proceeds  from  the  medulla 
oblongata  by  two  roots,  an  anterior  or  lateral,  and  a  posterior.  The  latter 
(Fig.  823,  20)  commences  on  the  floor  of  the  fourth  ventricle  by  some 
convergent  strias  (lineoe  transoersce,  strice  medallares),  as  is  admitted  in  the 
majority  of  treatises  on  human  anatomy,  though  we  have  never  been  able  to 
discover  these  strife  in  the  domesticated  animals ;  it  is  afterwards  directed 
outwards  in  winding  round  the  posterior  cerebellar  peduncle,  and  unites  with 
the  anterior  root  on  the  side  of  the  medulla  oblongata.  The  latter  root 
(Fig.  338,  g),  consists  of  a  single  fasciculus  joined  with  that  of  the  facial, 
and  escapes  from  between  the  fibres  of  the  corpus  restiforme.  The  nucleus 
of  the  auditory  nerve  has  been  discovered  by  Schrceder  Van  der  Kolk,  a 
little  below  that  of  the  facial  nerve. 

Course  and  Termination. — These  two  roots  immediately  unite  into  a 
single  soft  cord  situated  behind  that  of  the  seventh  pair,  with  which  it  is 
directed  outwards  to  reach  the  internal  auditory  hiatus  (or  meatus.)  There 
it  divides  into  two  branches — an  anterior  and  posterior,  whose  fasciculi 
traverse  the  foramina  at  the  bottom  of  that  hiatus :  the  former  to  gain  the 
axis  of  the  cochlea  (the  cochlear  branch),  and  the  latter  the  semicircular 
canals  {vestibular  branch.)  The  description  of  these  two  branches  will  be 
deferred  till  we  come  to  the  sense  of  hearing. 

9.  Ninth  Pair,  or  Glosso-Pharyngeal  Nerves.    (Figs.  338,  3 ;  342,  10.) 

The  glosso-pharyngeal  is  a  mixed  nerve,  which  carries  general  sensation, 
with  gustative  sensibility,  into  the  posterior  third  of  the  tongue,  and  excites 
contraction  of  the  pharyngeal  muscles. 

Origin. — This  nerve  originates  on  the  side  of  the  medulla  oblongata, 
behind  the  eighth  pair,  by  eight  or  ten  fine  roots,  some  of  which  are 
implanted  in  the  corpus  restiforme,  while  the  others,  the  smallest  number, 
escape,  like  the  filaments  of  the  facial  nerve,  from  the  interstice  between 
that  body  and  the  lateral  column  of  the  medulla  oblongata.^  These  roots 
soon  unite  in  a  single  cord,  which  issues  from  the  cranium  by  a  particular 
orifice  in  the  posterior  foramen  lacerum,  and  at  this  point  exhibits  a  grey 
oval-shaped  enlargement — the  ganglion  i^eirosum  or  ganglion  of  Andersch,  in 
which  it  is  somewhat  difficult  to  distinguish  the  motor  filaments  of  the 
nerve  from  those  which  arise  between  the  lateral  and  superior  colimins  of  the 
medulla  oblongata  (Fig.  338,  2). 

Course  and  Termination. — Scarcely  has  the  glosso-pharyngeal  nerve 
escaped  from  the  cranium,  before  it  descends,  in  describing  a  curve  whoso 
concavity  .looks  forward,  behind  the  large  branch  of  the  os  hyoides,  included 
at  first  between  a  fold  of  the  guttural  pouch,  then  between  the  latter  and 

'  This  disposition,  which  is  readily  exposed  in  Ihe  Horse,  appears  to  us  sufficient  to 
remove  all  the  doubts  existing  in  the  minds  of  a  large  nunibi  r  of  anatomists,  as  to  the 
nature  of  the  glosso-phiiryiigeal  nerve.  It  evidently  possesses  at  its  origin,  as  motor 
fllnments,  those  iirisinji  from  tlie  same  part  as  the  facial  nerve,  and  as  sensiiivo  filaments 
those  from  the  corpus  restiforme.  Besides,  we  may  object  to  the  opinion  wliich  would 
also  attribute  the  motor  property  of  Uio  glosso-pharyiigcal  nervo  to  the  anastomosin"- 
branches  passing  tetween  it  and  the  seventli  pair,  on  tlie  ground  that  these  annstonioses 
arc  far  from  being  constant,  and  that  in  bomc  species  tliey  are  always  totally  abBont. 
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tliG  intornal  pterygoid  niusclo.  Lying  beside  the  external  maxillary 
artory  in  the  latter  part  of  its  courBO,  it  jjassos  with  it  along  the  posterior 
border  of  the  large  branch  of  the  liyoid  bone,  and  gains  the  base  of  the 
tongne  with  the  lingual  artery,  by  coursing  beneath  the  hyo-glossus  brevis 
muscle.  The  papillre  on  the  posterior  portion  of  the  lingual  mucus  mem- 
brane receive  the  terminal  ramuscules  of  this  nerve.  (See  tlie  Sense  of  Taste.) 
Collateral  Branches. — On  its  course  it  furnislies  : 

1.  Jacohson's  nerve  (tympanic  branch),  a  very  thin  filament  springing  from 
Andersch's  ganglion,  proceeding  upwards,  and  entering  a  particular  foramen 
in  the  tuberous  portion  of  the  temporal  bone,  to  be  distributed  more 
especially  to  the  tympaniim,  sending  also  to  the  superficial  petrous  nerves 
two  branches  which  are  designated  the  deep  great  and  small  petrous  nerves. 

2.  Filaments  of  communication  with  the  superior  cervical  ganglion,  two 
or  three  in  number,  though  sometimes  replaced  by  a  single  ramusculc, 

3.  A  branch  to  the  carotid  plexus,  which  passes  back  on  the  guttural 
poucli  to  reach  the  terminal  extremity  of  the  common  carotid,  whence  its 
filaments  are  sent,  with  those  of  the  sympathetic  nerve,  either  to  the  external 
carotid,  occipital,  or  even  to  the  common  carotid  artery  itself.  This  branch 
communicates,  by  several  .anastomoses,  with  the  numerous  sympathetic 
branches  which  pass  from  the  superior  cervical  ganglion  to  the  surface  of 
the  guttural  pouch,  and  which  are  either  expended  in  that  membrane,  or 
join  the  posterior  border  of  the  great  hypoglossal  nerve, 

4.  A  pharyngeal  branch  (Fig.  342,  11),  which  is  generally  detached  close 
to  the  pharyngeal  artery,  and  forms,  along  with  the  pharyngeal  filaments  of 
the  pneumogastric  nerve,  a  remarkably  intricate  plexus  {pharyngeal)  on  the 
upper  wall  of  the  pharynx,  below  the  guttural  pouch.  This  plexus  receives 
a  filament  from  the  hypoglossal  nerve. 

10.  Tenth  Fair,  Vagus,  or  Pneumogastric  Nerves.    (Figs.  338,  342,  362.) 

The  pneumogastric  nerve  is  as  remarkable  for  its  extent,  as  for  the 
multiplicity  of  physiological  uses  imposed  upon  it. 

It  is  prolonged  to  beyond  the  stomach,  after  distributing  to  that  viscus, 
the  oesophagus,  pharynx,  lung,  bronchi,  trachea,  and  larynx  a  large  number 
of  filaments  on  which  depend  the  movements,  secretory  functions,  and 
purely  sensory  phenomena  of  which  all  these  organs  are  the  seat. 

Origin. — The  pneumogastric  is  a  mixed  nerve,  and  consequently  arises 
from  two  kinds  of  roots ;  these  we  will  successively  describe  before  passing 
to  its  distribution,  though  it  must  be  remarked  that  this  subject  has  not  yet 
been  fully  determined. 

Sensitive  roots. — These  arise  from  a  nucleus  of  gi-ey  substance  situated 
near  the  floor  of  the  fourth  ventricle,  a  little  behind  the  glosso-pharyngeal 
nucleus  and  in  which  the  fibres  of  the  antero-lateral  columns  of  the  mediiUa 
oblongata,  or  respiratory  track  of  Bell,  seem  to  be  lost.  In  leaving  the 
medulla,  they  form  from  four  to  ten  bundles,  which  describe  a  slight  curve 
whose  convexity  is  upwards ;  the  highest  median  fibres  correspond  to  the 
groove  that  limits,  superiorly,  the  respiratory  tract,  the  posterior  and  ante- 
rior fibres  bending  down  to  the  pyramids— the  second  more  than  the  first. 

These  roots  proceed  transversely  outwards,  mixed  with  connective  tissue 
and  some  fine  muscular  ramifications,  and  leave  the  cranium  by  one  of  the 
openings  (jugular  foramen)  in  the  posterior  foramen  lacerum,  uniting  m 
their  passage  through  that  aperture  in  a  somewhat  voluminous  ganglion, 
called  in  Man  tho  jugular  ganglion. 
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Motor  roots. — Several  anatomists  and  pliysiologists  consider  these  as  a 
portion  of  the  accessory  nerve  of  Willis,  and  give  them  the  name  of  internal 
or  bulbous  root  of  the  spinal  nerve.  They  are  situated  a  little  behind  the  jji-e- 
cediag,  and  emanate  from  the  respiratory  tract ;  consequently  they  are  not 
so  elevated  as  the  whole  of  the  sensitive  fibres.  They  are  sejjarated  from 
the  sensitive  roots  by  a  comparatively  large  vein,  and  are  distinguished  from 
them  by  their  anastomotic  tendency.  Becoming  longer  as  they  are  more 
posterior,  and  frequently  anastomosing  with  each  other,  the  filaments 
forming  these  motor  roots  converge,  and  gain  the  posterior  foramen  lacerum ; 
this  they  pass  through  by  one  or  two  special  openings  to  join  the  jugular 
gangHon,  beneath  and  behind  which  we  find  them  applied.  A  certain 
number  of  the  most  posterior  of  these  filaments  lie  beside  the  medullary 
root  of  the  spinal  nerve;  but  they  are  soon  detached  to  pass  with  the 
others  to  the  jugular  ganglion. 

Jugular  or  Elirenritter  s  ganglion. —  Elongated  from  before  to  behind, 
and  flattened  on  both  sides,  the  jugular  ganglion  is  embedded  in  the 
cartilaginous  substance  that  fills  the  foramen  lacerum.  When  it  has  been 
macerated  for  some  time  in  dilute  nitric  acid,  it  may  be  resolved  into  two 
portions  :  one  corresponding  to  the  sensitive,  the  other  to  the  motor  roots. 
Some  white  nervous  filaments  appear  to  pass  to  its  surface  without  becoming 
confounded  with  it.  It  is  in  relation,  in  front,  with  the  ganglion  of  An- 
dersch ;  behind,  it  crosses  some\?hat  obliquely  the  medullary  root  of  the 
spinal  nerve. 

The  jugular  ganglion  is  also  in  relation  with  the  spinal,  glosso -pharyn- 
geal, and  facial  nerve.  It  communicates  with  the  external  root  of  the  spinal 
nerve  by  the  few  radicular  filaments  indicated  above.  With  the  qlosso- 
phanjngeal  it  is  connected  by:  1,  An  afterent  filament  coming  from  the 
highest  i-oots  of  the  nmth  pair,  and  which  meets  it  at  its  antero-internal 
angle;  2,  By  an  efferent  branch  it  sends  to  the  gangHon  of  Andersch 
I^astly,  It  IS  united  to  the  facial  by  a  branch  we  have  named  the  anasto- 
mosing branch  extending  from  the  pneumogastric  to  the  facial  nerve 

This  anastomotic  branch  on  leaving  the  jugular  ganglion,  is  somewhat 
considerable  m  volume,  and  it  has  appeared  to  us  that,  at  times,  amon-  its 
radicles  there  were  some  in  direct  continuity  with  the  sensitive  roots  of  the 
pneumogas  ric  nerve.  This  branch  is  directed  forward,  above  the  ganalion 
of  Andersch  crosses  Jacobson's  branch,  traverses  the  tuberous  portion  of 
the  temporal  bone,  and  arrives  in  the  aqueduct  of  Fallopius;  here  it  meets 
the  facial  nei-ve,  at  the  pomt  where  the  latter  gives  off  the  chorda  tympani 
A  small  number  of  ts  fibres  then  lie  beside  the  nerve  of  the  seveSh  mh* 
m  ascending  towards  the  origin  of  that  nerve,  where,  in  our  opTnTon  they 
constitute  a  large  portion  of  the  great  petrous  nerve-that  which  has  5 
Its  origin  the  geniculated  ganglion.    Other  fibres  descend,  on  the  contrary 

but  tt"r^    f  P'^r  '\       ^^^^'-^^  -^-^        among  these 

but  the  largest  number  cross  that  nerve  and  continue  their  com-se  in  the 
substance  of  the  temporal  muscle,  to  be  chiefly  distributed  to  the  membrane 
lining  the  internal  auditory  canal.  mcmoiane 

Course  and  Relations -Bejoiul  the  jugular  gauglion,  the  trunk  of  the 
pnemnogastric  remains  intimately  allied  with  the  spinal'aceessory  forlbout 
8-lOtbs  of  an  inch  ,-  at  this  point  we  have  been  unable  to  find  the  ^an 

tttTK^>  ^  Ti'^'f"''''^  '  ^^««^-^^"^g         Bernard^  it  elfsin 

the  Eabbit.  The  two  nerves  then  separate  to  allow  the  ereit  hvnna  nLni 

to  pass  between  them  ;  after  which  the  pneumogastrif  nS-fe  c^^^^^^ 

behind  the  guttural  pouch,  in  proximity  I  the  superior  rvlargangliot"' 
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Near  tlio  origin  of  tlio  occipital  artciy  it  croKSOR  to  tho  inner  side  <A 
tliat  vessel,  and  beyond  tbis  is  joined  in  tlio  most  intimate  manner  to  tbe 
cervical  portion  of  tbe  sympatbetic  cliain ;  tbe  single  cord  resulting  from 
tbis  fusion  follows  tbe  common  carotid  artery,  above  wbicb  it  is  situated, 
to  near  tbe  entrance  of  tbe  tborax.  Tbe  two  nerves  tben  resume  their 
reciprocal  independence,  tbe  pneumogastric  penetrating  tbe  tborax  a  little 

Fi".  338.  . 


ORIGIN  OF  THE  NERVES  SPEINGING  FROM  THE  MEDULLA  OBLONGATA,  AXD  PAR- 
TICULAKLY  THAT  OF  THE  PNEUMOGASTKIC,  SPINAL,  HYP0GU)SSAL,  AND  GIX)SS0- 
PHARYNGEAL. 

■       a  Medulla  oblongata;  h,  Pyramids;  c,  Enlargement  simulating  the  olivary  body ; 

Lateral  posterioi'  fissure;  e,  Fissure  limiting  superiorly  the  resp.ra  ory  tract 
Sch  Be  1-T Corpus  restifo^e;  g,  Auditory  nerve;  External  oculo-motor; 
■  Tri^^em  uis  ;  j,  Arciform  fibres  'of  the  medulla  oblongata.-  Pneumogastric  ; 
2  sS  inner  root;  3,  Glosso-pharyngeal ;  4,  Spinal  medullary  column;  5, 
'or  anterior,  root  of  the  great  hypoglossal;  5',  Its  ganghon.c  imt;  6, 
t-^lin  17  Cular  eanelion;  8,  Anastomosis  of  the  pneumogastric  ^ylth  the 
S  '  9  'rS^Ib'^  th^  external  branch  of  the  spinal  passing  to  the  pneu- 
mogastii.-From  Toussaint's  Thesis  on  the  '  Anatom.e  Comparee  du  ^e,f 
Pneumogastrique.'    Lyons,  1869. 

talow  tho  sympalhetio,  in  passing  among  tho  lymiAatic  glands  OJistinj 

'^'''Tn^htVrsMh^two  pneu,nogastrios  affect  nc.J, 
though  tl>oio  is  something  «I»<='"\?T°t  nlit  of  fte  ieck 

-"4st«r;ihtf^^^^^^ 
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PNEUMOGASTRIC  NEEVE,  WITH  ITS  URANCIIKS  IN  TIIU  UrPER  PART  OF  THE  NECK, 

a,  (Esophagus;  b,  Trachea;  c,  Common  carotid;  d,  Jnterual  maxilhiry  artery  e 
Glosso-facial  artery;  1,  1,  Pneumogastric  nerve;  2,  Spinal  accessory;  8,  Glosso- 
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Fisr.  340.  little  differently.    The  right  passes  round  the  axil- 

lary artery  very  obliquely,  upwards,  outwards,  and 
backwards  beneath  the  mediastinal  pleura,  to  follow 
the  external  face  of  the  trachea  to  above  the  origin 
of  the  bronchi,  where  this  nerve  terminates.  The 
left  also  passes  below  the  brachial  trunk  ;  but 
instead  of  turning  round  tlic  trachea,  it  merely 
lies  beside  that  tube,  and  reaches  the  root  of  the 
lung,  after  crossing,  outwardly,  the  origin  of  the 
two  aortee. 

When  these  nerves  arrive  above  the  bifurca- 
tion of  the  trachea,  they  terminate  by  forming 
the  hroncliial  plexus  and  msopliageal  nerves — the 
latter  being  prolonged  to  the  stomach  and  the 
solar  plexus. 

Beneath  the  jugular  ganglion,  but  in  the  upper 
part  of  the  neck,  the  pneumogastric  receives  fila- 
ments from  the  spinal  accessory,  ganglion  of 
Andersch,  sympathetic,  hypoglossal,  and  the  two 
first  cervical.  These  different  nerves  cross  each 
other  in  a  very  complex  manner  on  the  surface 
of  the  guttural  pouch,  the  pharynx,  and  divisions 
of  the  carotids,  and  form  the  guttural,  pharyngeal, 
and  carotid  plexuses. 

Distribution. — The  branches  furnished  by  the 
pneumogastric  on  its  course  are  : 

1.  Communicating  filaments  loiih  the  superior 
cervical  ganglion. 

2.  Pharyngeal  branch. 

3.  Superior  laryngeal  nerve. 

4.  Communicating  filaments  with  the  inferior 
cervical  ganglion. 

5.  Inferior  laryngeal  nerve. 

We  will  pass  in  review  these  collateral  divisions 
before  studying  the  terminal  branches,  which  are : 

1 .  Those  forming  the  bronchial  plexus. 

2.  Those  constituting  the  oesophageal  nerves. 

ORiGi^ND  DiSTRiuuTiON  OF  1,  3,  4,  Medulla  oblongata  ;  1  Corpus  pyraniidale  of  one 
THE  EIGHTH  PAIR  OF  side  ;  2,  Pons  Varolu  ;  3,  Coi^us  oln;are ;  4,  Co^^^^^ 
=  n>TAw  restiforrae ;  5,  Facial  nerve;  b,  Ongm  of  glosso- 
NERVES  IN  MAN.  pharyngeal  nerve  ;  7,  Ganglion  of  Andersch  ;  8,  Trunk 
of  the  nerve;  9,  Spinal  accessory;  10,  Ganglion  of  pneumogastric;  11,  Its  plexiform 
eano-lion ;  12,  Its  trunk ;  13,  Its  pharyngeal  branch,  forming  the  pharyngeal  plexus, 
14  lissisted  by  a  branch  from  the  glosso-pharyngeal,  8,  and  one  from  the  superior 
lai'vn'^eal  15-  16,  Cardiac  branches;  17,  Recurrent  laryngeal  branch;  18,  Anterior 
pulmonary  branches ;  19,  Posterior  pulmonary  branches ;  20,  (Esophageal  plexus ; 
21  Gastric  branches ;  22,  Origin  of  the  spinal  accessory  nerve ;  23,  Its  branches  dis- 
tributed to  the  sterno-maxillaris  and  mastoido-humeralis ;  24,  Its  branches  to  the 
trapezius  muscle.  

pharyngeal  nerve;  4,  Great  hypoglossal  nerve ;  5,  Superior  cervical  ganglion  of  the 
sympathetic;  6,  Pharyngeal  nerve;  7,  Superior  laryngeal;  8,  Lxt^rnal  Inryngeal ; 
9  Inferior  laryngeal;  10,  Cord  of  the  pneumogastric  and  sympathetic;  11  First 
cervical  nerve,  with  the  loop  it  sends  to  the  hypoglossus.-l-rom  Toussaint  s  work. 
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Collateral  Branches  of  the  Pneumogastrio  Nerve. — 1.  Filaments 
OE  THE  Inferior  Ceuvical  Ganglion. — Always  very  slender,  these  some- 
times come  from  the  pharyngeal  ramuscule. 

2.  Pharyngeal  Nerve  (Pigs.  339,6;  342,  15).— Originating  from  the 
imeumogastric  nerve  at  the  middle  part  of  the  superior  cervical  ganglion, 
the  pharyngeal  passes  forwards  and  downwards  on  the  side  of  the  guttural 
pouch,  and  gains  the  upper  face  of  the  pharynx,  where  it  terminates  in 
forming  a  plexus  with  the  pharyngeal  branch  of  the  ninth  pair.  This  is  a 
sensory-motor  branch.  It  gives  oif  a  large  division  that  passes  backwards 
to  the  surface  of  the  middle  and  posterior  constrictor  muscles,  to  which  it 
gives  branches,  and,  throwing  off  a  iilament  to  the  external  laryngeal  nerve, 
reaches  the  commencement  of  the  oesophagus ;  it  descends  on  the  outside 
of  that  canal  by  becoming  distributed  in  its  muscular  tunic.  This  division, 
which  we  have  named  the  cesophageal  branch  of  the  pharyngeal  nerve,  may 
be  traced  on  the  oesophagus  to  the  lower  part  of  the  neck,  and  in  some 
subjects  even  into  the  thoracic  cavity. 

3.  Superior  Laryngeal  Nerve  (Fig.  339,  7). — More  voluminous 
than  the  preceding,  and  arising  a  little  lower,  this  nerve  follows  an 
analogous  com-se  to  reach  the  side  of  the  larynx,  where  it  enters  the 
aperture  below  the  appendix  of  the  superior  border  of  the  thyroid  cartilage, 
to  be  almost  entirely  expended  in  the  laryngeal  mucous  membrane,  to 
which  it  commimicates  a  very  exquisite  degree  of  sensibility. 

At  the  inner  face  of  the  thyroid  cartilage,  it  presents  several  branches 
that  are  directed  forward,  upward,  and  backward.  The  first  pass  to  the 
mucous  membrane  at  the  base  of  the  tongue  and  the  two  faces  of  the  epi- 
glottis. The  second  are  distributed  in  the  lateral  walls  of  the  phaiynx. 
Of  the  thii-d,  some  are  destined  to  the  mucous  membrane  of  the  ai-ytenoid 
cartilages  and  that  of  the  oesophagus ;  while  others  descend  on  the  thyro- 
arytenoid and  lateral  crico-arytenoid  muscles,  to  unite  with  the  branches 
coming  from  the  recurrent,  and  form  an  anastomosis  analogous  to  the 
anastomosis  of  Galien  (Fig.  341,  5). 

Before  penetrating  the  larynx,  and  even  very  near  its  commencement, 
it  furnishes  a  motor  filament  to  the  crico-pharyngeal  and  crico-thyroid 
muscles  ;  this  filament  either  arises  directly  from  the  pneumogastrio  nerve, 
or,  as  is  most  frequently  the  case,  from  the  pharyngeal  ramuscule ;  this  is 
the  external  laryngeal  nerve  of  anthropotomists  (Fig.  339,  8).  It  receives 
accessory  branches  from  the  superior  cervical  ganglion,  the  oesophageal 
branch,  and  the  pharyngeal  nerve,  and  is  then  distributed  to  the  muscular 
tunic  of  the  oesophagus.  It  is  to  the  union  of  this  branch  with  the  cesopha- 
geal  branch  of  the  pharyngeal  nerve,  that  we  have  given  the  name  of  superior 
oesophageal  nerves.^ 

4.  Communicating  Filaments  with  the  Inferior  Cervical  Ganglion. 
— These  do  not  always  directly  enter  this  ganglion,  for  when  the  middle 
cervical  ganglion  exists  they  pass  to  it.  They  are  not  similarly  disposed 
on  both  sides.  The  filaments  of  the  right  pneumogastrio,  two  or  three  in 
number,  are  extremely  short,  though  voluminous.  The  left  pneumogastric 
usually  only  furnishes  a  single,  long,  thin  ramuscule,  which  is  detached  in 
the  region  of  the  neck  near  the  point  where  the  pneumogastric  commences 
to  separate  from  the  cervical  branch  of  the  sympathetic,  and  reaches  the 
inferior  cervical  ganglion  by  remaining  alongside  the  principal  nerve. 

•  Toussaint  has  seen  this  branch  leave  the  oesophagus  to  lie  beside  the  recurrent  • 
but  its  filaments  always  return  to  tiiat  canal  as  ascending  twigs,  ' 
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5.  iNFEiirou  Lauynoeal  Neuve  (Fig.  3G2,  27,  _28).— Also  named  tlie 
recurrent,  or  Iracheal  recurrent,  because  of  its  disposition.  It  be^'ius  in  the 
thoracic  cavity  and  asceurls  along  tlio  trachea  to  the  larynx,  all  of  whose 
intrinsic  muscles  it  animates,  witli  the  exception  of  the  crico-thyroid. 

The  two  recurrent  nerves 

341. 


Via 


v.vebMobcken  sc 


DISTRIBUTION  OP  THE  NERVES  IN  THE  LARYNX  OF  THE 
HOKSE. 

a.  Base  of  the  tongue;  b,  Epiglottis;  c,  Arytenoid 
muscles ;  d,  Section  of  the  thyroid  cartilage  to  show 
the  parts  it  covers ;  e,  Cricoid  cartilage  ;  /,  Trachea ; 
g,  (Esophagus  ;  h,  Thyro-arytenoid  muscle  ;  i,  Lateral 
crico-arytenoid  muscle;  j,  Posterior  crico-arytenoid 
muscle;  k,  Arytenoid  muscle.— 1,  Superior  laryngeal 
nerve  ;  2,  Inferior  laryngeal ;  3,  Branches  of  the  supe- 
rior laryngeal  passing  to  the  epiglottis  and  tongue  ;  4, 
Branches  of  the  superior  laryngeal  passing  to  the 
CBSophagus ;  5,  Very  fine  multiple  anastomoses  between 
the  two  laryngeal ;  6,  Tracheal  branches ;  7,  Branch 
to  the  posterior  crico-arytenoid  muscle;  a  jiortion  is 
distributed,  through  the  muscles,  to  the  subjacent 
mucous  membrane;  10,  Bfauch  passing  to  the  arytenoid 
muscle;  11,  (Esophageal  branch  of  the  pharyngeal 
nerve;  it  sometimes  comes  from  the  external  laryn- 
geal.— From  Toussaiut's  work. 


are  not  quite  synmietrical 
at  tlieir  origin.  That  of  the 
right  side  is  detached  from 
the  piieumogastrie  below  the 
axillary  artery,  nearly  at  the 
dorso-cerviciil  arterial  trunlf . 
It  is  immediately  reflected 
forward  in  embracing  the 
origin  of  that  trunk,  which 
it  crosses  inwards  to  be 
placed  against  the  trachea, 
in  the  middle  of  the  prin- 
cipal cardiac  nerves,  with 
some  of  which  it  contracts 
intimate  adherences. 

On  the  left  side,  it  is 
only  when  the  pneumogas- 
tric  nerve  arrives  near  the 
root  of  the  lung  that  it 
gives  off  its  recm-rent.  To 
be  reflected  forward,  the 
latter  turns  from  left  to 
right  behind  the  arch  of 
the  aorta,  and  arrives  be- 
neath the  inferior  face  of 
the  trachea,  among  the 
cardiac  nerves,  with  which 
it  communicates  like  the 
right. 

The  inferior  laryngeal 
nerves  are  in  this  way 
mixed,  at  a  greater  or  less 
distance  from  their  com- 
mencement, with  those  sym- 
pathetic nervous  branches 
which  collectively  constitute 
the  tracheal  plexus.  They 
are  soon  disengaged,  how- 
ever, and  leave  the  chest, 
but  always  in  proceeding 
along  the  inferior  face  of 
the  trachea,  then  ascending 
on  its  sides,  below  the  ca- 


rotid arteries,  wliich 


they 
and 


the 


gradually  approach 
larynx  in  penetrating  beneath  the  crico-pharyngeal 


finally  attain 

"'"^According  to  Gonhaux,  the  left  recurrent  must  be  situated  more  super- 


THE  CRANIAL  OU  ENCEPHALIC  NEItVES. 


735 


ficiiilly  than  tlio  right  in  tlio  lower  part  of  the  neck,  and  for  this  reason 
should  be  more  exposed  to  compression.  He  thus  exi)]ams  why,  in  chronic 
"  roaring  "  the  alterations  observed  are  nearly  always  in  the  left  muscles 
of  the  larynx. 

The  terminal  divisions  of  the  rccurrents  are  distributed  to  the  posterior 
and  lateral  crico-arytenoid,  and  the  arytenoid  and  thyro-arytenoid  muscles, 
as  well  as  to  the  subglottic  mucous  membiane. 

In  their  long  course,  they  emit  collateral  ramuscules  that  also  ascend, 
and  are  distributed  to  the  mucous  membrane  and  muscular  layer  of  the 
trachea,  as  well  as  to  that  of  the  oesophagus. 

The  recurrent  oesophageal  ramuscules  are  all  sensitive,  and  form  five 
groups :  the  first  and  second  arise,  on  the  left  side,  close  to  the  arch  of  the 
aorta,  ascend  on  the  sides  of  the  trachea,  and  pass  to  the  portion  of  the 
oesophagus  lying  between  that  canal  and  the  thoracic  secti(m  of  the  longus 
colli  muscle.  The  third,  more  considerable,  sjirings  from  a  branch  that  is 
given  off  at  the  brachial  trunks ;  it  is  markedly  recurrent,  and  forms  ou 
the  side  of  the  trachea,  with  the  second,  a  small  plexus,  and  then  lies 
closely  alongside  the  oesophagus,  which  it  accompanies  for  a  distance  of 
eight  inches  from  the  first  rib.  The  branch  constituting  the  fourth  group 
is  the  longest  of  all;  it  is  detached  about  two  or  two  and  a-half  inches  in 
front  of  the  first  rib,  and  after  emitting  several  long  tracheal  filaments,  it 
ascends  on  the  side  of  the  trachea  close  to  the  border  of  the  oesophagus, 
where  it  generally  disappears  at  about  six  or  eight  inches  from  the  pharynx. 
The  fifth  group  is  composed  of  a  branch  detached  from  the  recurrent,  about 
the  point  where  the  preceding  terminates ;  it  goes  entirely  to  the  origin 
of  the  canal. 


TERMINAL  BRANCHES  OF  THE  PNEUMOGASTRIO  NERVES. 

1.  Bronchial  Plexus  (Fig.  362,  29).  — The  bronchial  plexus  is  formed 
by  several  branches  from  the  pneumogastric,  on  the  arrival  of  that  nerve 
above  the  roots  of  the  lungs,  and  which  interlace  in  a  network  and  ramify 
around  the  bronchial  divisions  following  these  into  the  texture  of  the 
pulmonary  organ.  It  is  these  branches  which  give  to  the  mucous  membrane 
its  great  sensibility,  and  which  provoke  those  evident  contractions  of  which 
it  is  the  seat. 

2.  (Esophageal  Branches  (Fig.  362,  30,  31).  —  After  emitting  the 
ramuscules  of  the  bronchial  plexus,  each  pneumogastric  is  continued  along 
the  oesophagus  by  two  branches— a  superior  and  inferior — making  four 
branches  for  the  two  nerves.  The  two  superior  lie  together,  and  are 
confounded  in  a  single  cord,  either  immediately,  or  after  a  certain  course ; 
the  two  inferior  comport  themselves  in  the  same  manner  with  one  another ; 
making  a  double  anastomosis,  from  which  arise  the  two  nerves  we  are' 
about  to  describe,  and  which  are  designated  the  oesophageal  nerves,  because 
of  their  situation.  The  right  nerve  forms  a  large  portion  of  the  superior 
cord  ;  the  left,  especially,  gives  ramuscules  to  the  inferior. 

Placed  between  the  layers  of  the  posterior  mediastinum,  these  two 
nerves  follow  the  cesoi^hagus  for  a  certain  distance,  one  above,  the  other 
below,  giving  oflF  some  ramuscules  to  that  muscular  canal,  detaching  one  or 
two  communicating  branches,  and  traversing  the  opening  in  the  rio-ht 
pillar  of  the  diaphragm  to  penetrate  the  abdominal  cavity. 

The  inferior  terminates  in  the  parietes  of  the  stomach,  by  forming 
ou  the  small  curvature,  to  the  right  of  the  cardia,  a  very  rich  plexus 


73G 


THE  NERVES. 


vvliicli  tlirows  tlio  majority  of  its  ramusculcs  into  the  right  sac  of  that 
viscus. 

The  superior  passes  to  tlio  loft  of  the  oisopliageal  insertion,  ah)ng  with  the 
gastro-pulmonary  artery,  and  is  lost  in  the  solar  ploxus,  after  giving  off 
numerous  divisions  on  the  loft  sac  of  the  stomach,  mixing  with  the 
sympathetic  ramusculcs  that  encircle  tlie  gastric  artery,  and  anastomosing 
around  the  cardia  with  those  of  the  inferior  cord.  It  is  very  difficult  to 
follow  the  filaments  of  this  cord  from  the  pneumogastrics  after  their  arrival 
at  the  solar  plexus ;  we  nevertheless  observe  some  of  them  passing  to  the 
liver,  others  accompanying  the  sympathetic  brandies  that  come  from  the 
solar  to  the  posterior  mesenteric  plexus  in  following  the  small  mesaraic 
vein ;  no  doubt  the  others  find  their  way  among  the  filaments  of  the 
trisplanchnic  nerve,  which  proceed  with  the  anterior  mesenteric  artery. 

Functions  of  the  Pneumogasteio. — Formed  by  the  two  orders  of  fibres, 
the  pneumogastric  is  a  sensory-motor  nerve,  and  the  seat  of  reflux  currents 
which  make  it  play  a  very  important  part  in  several  acts  of  vegetative  life, 
and  bring  it  into  relationship  with  the  great  sympathetic  nerve,  with  which 
we  have  seen  that  the  tenth  pair  maintains  anastomotic  connexions  in  several 
points  of  its  course. 

It  is  the  pneumogastric  nerve  that  gives  to  the  mucous  membrane  of  the 
larynx  the  exquisite  sensibility  it  enjoys. 

It  stimulates  the  motor  muscles  of  that  organ  into  movement. 

To  it  is  also  due  the  sensibility  of  the  broncho-pulmonary  mucous 
membrane. 

It  excites  the  contractions  of  the  muscular  fibres  in  the  broncho-tracheal 
passages — contractions  which  are  involuntary,  and  under  the  influence  of  the 
reflex  power. 

It  also  provokes  the  movements  of  the  oesophagus  and  stomach,  which 
are  also  involuntary  and  due  to  reflex  currents. 

Perhaps  it  acts  in  an  analogous  manner — by  reflex  action — in  the 
secretion  of  the  gastric  fluid  and  the  functions  of  the  liver ;  but  these  are 
points  which  science  has  not  yet  decided  upon. 

It  appears  proved  that  it  does  not  exercise  any  direct  influence  on  the 
essential  phenomena  of  respiration. 

It  also  appears  proved  that  it  acts  on  the  heart  in  a  very  energetic 
manner,  though  this  has  been  imperfectly  determined.  We  only  know  that 
after  its  section  in  the  region  of  the  neck,  the  movements  of  the  heai't 
become  very  precipitate,  and  that  we  may  diminish  the  force  of  these 
movements,  or  even  completely  arrest  them,  by  galvanising  the  peripheral 
end  of  the  nerve. 

11  Eleventh  Pair,  Spinal  Nerves,  or  Accessory  Na-ves  of  the  Pneumogastrics. 

(Fig.  338,  2,  4.) 

The  spinal  accessory  is  an  exclusively  motor  nerve,  which,  at  its  exit 
from  the  cranium,  is  so  intimately  connected  with  the  pneumogastric,  that 
we  might  perhaps  follow  the  example  of  Miiller,  and  describe  the  two  as 

forming  one  and  the  same  pair.  .     .      .       .  . 

Origin  —This  nerve  exhibits  a  singular  disposition,  in  that  it  arises  trom 
the  whole  extent  of  the  cervical  spinal  cord,  and  ascends  in  the  spinal  canal 
to  near  the  pneumogastric,  with  which  it  leaves  the  cranium  by  the  pos- 
terior foramen  laccrum.  It  is  also  described  as  an  encephalic  nerve,  m 
consequence  of  the  latter  peculiarity  ;  but  from  its  ongm  it  is  rather  a 
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spinal  nerve,  a  fact  which  is  sufficiently  indicated  by  the  name  generally 
given  to  it. 

In  the  interior  of  tlio  spinal  canal,  it  is  a  long  cord  measuring  from 
27  to  31  inches  in  middle-sized  animals.  It  commences,  by  a  very  fine 
point,  at  the  cervical  or  brachio-rachidian  bulb  of  the  sjnnal  cord,  follows 
that  _  organ  in  an  ascending  course,  lying  close  to  its  lateral  column,  and 
passing  between  the  roots  of  the  two  orders  of  cervical  nerves  until  it  arrives 
at  the  medulla  oblongata,  where  it  is  inflected  outwards  at  the  foramen 
lacerum  posterius,  into  which  it  passes  to  leave  the  cranium. 

In  this  ascending  track,  it  gradually  increases  in  volume,  as  it  at 
intervals  receives  additional  filaments  from  the  lateral  column  of  the  spinal 
cord,  like  the  radicular  extremity  of  the  nerve  itself.  Before  making  its 
escape  from  the  cranium,  it  receives,  besides,  some  of  the  posterior  or  motor 
roots  of  the  pneumogastric  nerve.  In  the  foramen  lacerum,  it  becomes 
applied  against  the  ganglion  (jugular)  of  that  nerve,  in  the  manner  of  motor 
fibres  of  mixed  nerves,  and  gives  it  some  of  its  proper  filaments. 

The  long  cord  here  described  as  the  root  of  the  spinal  accessory  is 
considered  by  some  authorities  as  only  a  portion  of  this  nerve,  to  which 
they  give  the  name  of  external  or  medullary  root  of  the  spinal  accessory 
Ihey  designate  as  the  internal  or  hidhous  root  of  that  nerve,  the  anastomosing- 
filaments  already  described  as  the  motor  roots  of  the  pneumogastric" 
According  to  them,  this  internal  root  ouly  lies  beside  the  pneumogastric  for  a 
very  short  distance,  ultimately  leaving  it  and  foi-ming  the  superior  laryngeal 
and  pharyngeal  nerves,  which  seem  to  arise  from  the  vagus  rather  than 
the  accessory  of  Willis. 

Bistrihution.—BQjon^  the  ganglion  of  the  pneumogastric,  the  spinal 
accessory  remains  beside  the  trunk  of  the  pneumogastric  for  scarcely  an 
inch ;  It  then  separates  from  it  at  an  acute  angle  whose  sinus  is  occupied 
by  the  great  hypoglossal  nerve,  is  directed  backwards,  passing  beneath  the 
superior  extremity  of  the  maxillary  gland  and  levator  humeri,  gains  the 
supero-posterior  border  of  that  muscle,  and  foUows  it  to  the  front  of  the 
shoulder  Here  it  slightly  ascends,  crosses  that  region  below  the  inner 
lace  of  the  cervical  trapezms,  and  is  distributed  to  the  dorsal  trapezius 

On  Its  passage  It  emits  :  1.  One  or  two  thick  filaments  to  the  superior 
wwfl  ^'""^        P^-^'^r^^g  ^P'°^^  by  a  small  plexiform  network 

.ltd  fH^rr'^w^'S"""        pneumogastric;  2,  Near  the  maxillary 
gland,  a  thick  branch  to  the  sterno-maxillaris  muscle;  3,  Slightly  beyond 
this,  another  branch  destined  to  the  anterior  portion  of  th^  levftoi4un  eH 
4,  A  series  of  ramuscules  to  the  cervical  trapezius  ' 
«,,.?fi  -^'i  ^P'°^^  accessory  traverses  the  anterior  part  of  the 

superficial  cervical  plexus,  and  receives ,  additional  ramuscules  from  the 

vtai  n^rs''  ^^-'^^^-^^  sLt"  cer! 

Reduced  to  its  meduUary  root,  as  has  been  described  the  sninnl 
accessory  annnates  the  muscles  to  which  it  is  distributed,  aXhi^h  Sem 
has  a  share  in  expiration.    By  the  contraction  of  these  m  sc  es  Iho  riS 

feLTst;XBeilf  ^SS^i:^  tn 
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12.  Twelfth  Pair,  or  Great  Hypo(jlu88al  Nerves. 
(Figs.  Ill,  22  ;  338,  5  ;  342.) 
The  f/reat,  or  simply  the  hypoglossal  nervo,  is  cxclueivcly  motor,  and 
animates  tlio  muscles  of  the  tongue. 

Fig.  342. 


A.CA.  etGu/r^ee M 


DEEP  NERVKS  OF  THE  HEAD. 

1  S„nPi-ior  maxillary  nerve  at  its  exit  from  the  foramen  lacerum ;  2,  Trunk  of  the 
'?aLX-ic  3,  T  -Lk  of  thesubzygomatic;  4,  Buccal;  5,  Lingual  or  gustatory  ; 
™  Chorda  tympani;  7,  Inferior  maxillary,  cut  near  where  it  enters  the  maxil  o- 
dktal  canal  8  Trunk  of  the  mylo-hyoideus  ;  9,  Pterygoid  ;  10  Glosso-pharynge.nl ; 
n  Itrptrykgeal  branch;  12,  Its  lingual  branch;  13,  Pneumogastnc;  14 
Superior  Laryngeal  branch  of  that  nerve;  15,  Its  pharyngeal  branch  ;  16,  Sp>n  ^ 

Accessory 


'  •  TinV-  ortPw-  M  Trunk  or  origin  of  the  superhciai  temporal  ai^x^  , 
no  signification. 

Origm.-\i  originates  at  the  lower  face  of  the  medulla  oblongata,  from 
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the  prolongation  of  the  liue  of  insertion  of  the  inferior  spinal  roots,  by  a 
dozen  converging  filaments.  These  traverse  the  dura  mater  in  tvvo  or 
three  bimdlos,  which  enter  the  condyloid  foramen  of  the  occipital  bone 
where  they  unite  to  form  a  single  cord.  The  hypoglossal  has  also  a 
ganglionic  root  which  Toussaint  constantly  found  in  the  Ass,  Mule,  Ox, 
and  Dog,  and  which  had  been  previously  seen  by  Meyer  and  Vulpian! 
The  ganglion  of  the  hypoglossal  in  the  Horse  is  fusiform,  and  the  size  of 
a  small  lentil  (Fig.  338,  5').    It  is  sometimes  absent. 

Distribution.— The  hypoglossal  nerve  thus  constituted,  immediately  after 
its  departiire  from  the  condyloid  foramen,  communicates  with  the  fii-st 
cervical  pair-  by  means  of  a  transverse  ramuscule  ;  it  then  passes  between 
the  spinal  accessory  and  pneumogastric  nerves,  descends  on  the  external 
face  of  the  guttural  pouch,  where  it  is  connected  with  the  superior  cervical 
ganglion  of  the  sympathetic  by  numerous  filaments,  which  in  great  part  form 
the  plexiform  network  called  the  "  guttural  plexus."  The  nerve  afterwards 
crosses  to  the  outside  of  the  external  carotid  artery,  in  proceeding  forward 
and  downward  on  the  side  of  the  pharynx  and  larynx,  receiving  at  that 
point  a  slender  ramuscule  from  the  first  cervical ;  it  then  passes  within  the 
inferior  extremity  of  the  stylo-hyoid  muscle  and  the  glosso-facial  artery 
which  It  crosses  very  obliquely,  is  prolonged  between  the  mylo-hyoid  and 
hyo-glossus  brevis  muscles,  sends  numerous  small  filaments  to  the  latter  and 
a  ramuscule  to  the  genio-hyoideus,  and  finally  terminates  in  a  series  of 
branches  analogous  to  those  of  the  gustatory  nerve,  and  which  mix  with 
them. 

These  branches  are  therefore  reflected  upwards,  bending  round  the 
posterior  border  of  the  hyo-glossus  brevis,  and  pass  into  the  interstice  between 
that  muscle  and  the  genio-glossus.  They  are  distributed  to  all  the  muscles 
of  the  tongue. 

The  hypoglossals,  being  motor  nerves,  cause  the  contraction  of  the 
muscles  ot  the  tongue  during  the  movements  proper  to  mastication  and  the 
production  of  the  voice  Though  they  most  frequently  act  together  vet 
they  may  do  so  separately,  as  in  the  unilateral  movements  of  the  tongue: 

DIFFERENTIAL  OHAEACTEES  IN  THE  ORANIaL  NEliVES  OF  OTHER  THAN  SOLIPED 

ANIMALS. 

EuMiNANTS.-There  is  110  difference  to  note  in  the  four  first  pairs. 
It  furnishes  an  anastomotic  branch  to  tliu  suneyior     The  iTt  .v  L     "VV^^  Horse  ; 

co,.p„.i,,g  the  w.,„i,  ?f  ™pi,...,y  tr°  TZyZ"StuS«ttzt^:, 
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mnnber,  aud  often  join  each  other;  they  may  divided  into  Ihree  principal  fasciculi  rising 
at  sliglit  distances. 

Tlie  violor  roots  nre  a  little  larger  tlian  in  tlio  ITorsc  ;  before  joining  the  sensitive  rools 
the'}'  are  confounded  in  a  small  ganglion  that  pertains  to  them. 

Thi>  jwiiilar  gnnglinn  is  voluminous,  but  ajiart  from  this  it  presents  the  same  features 
as  in  tlie  Ilorse,  receiving  all  the  proper  roots  of  tlie  pnoumogastric  and  internal  rout  of 
tlie  spinal  accessory,  and  even  those  wliicli  are  united  in  their  own  ganglion.  The 
portion  of  the  ganglion  that  is  more  especially  formed  by  Ihe  roots  of  llie  spinal  acccssoiy 
is  rather  an  intrication  of  nerve-flbres  than  a  real  ganglion ;  it  is  impossible  by  Ihe  nioat 
minute  dissection  to  separate  it  from  the  rest  of  the  ganglion. 

Tlie  jugular  ganglion  also  receives  a  division  of  the  glosso-pharyngeal,  and  it  gives 
one  to  this  nerve  imd  the  external  branch  of  the  spinal  accessory. 

The  pneumogastric  nerve,  in  the  guthiral  porUoii,  is  nnieh "larger  tlwn  in  tlie  Horse. 
This  peculiarity  is  noticeable  throughout  its  whole  extent,  and  is  indicated  at  its 
roots. 

Tlie  ganglionic  plexus  is  absent  in  the  Ox.  Tlie  course  and  relations  of  the  nerve  in 
this  portion  are  analogous  to  those  observed  in  Solipeds. 

The  phitryngeal  nerve  is  voluminous,  aud  the  branch  it  sends  to  the  oesophagus  is  the 
largest  of  its  divisions  :  this  branch  passes  backwards  to  the  surface  of  the  constrictors 
of  the  pharynx,  joins  the  external  laryngeal,  gives  a  large  branch  to  the  thyro-pharyngeus, 
and  is  insinuated  on  the  sides  of  the  cesophagus,  between  it  and  the  thyroid  gland;  there 
it  divides  into  two  jjortions,  one  of  which  descends  on  the  sides  of  the  ossophagus  where 
it  forms  a  very  rich  plexus  with  the  branches  from  the  inferior  laryngeal,  while  the  other 
is  lost  immediately  in  the  rccmrent  nerve  at  the  thyroid  gland. 

The  external  laryngeal  arises  at  a  short  distance  above  the  superior  laryngeal,  where 
it  receives  a  large  branch  from  the  glosso-pharyngeal  and  another  from  the  sympathetic, 
and  immediately  passes  alongside  the  oesophageal  branch  of  the  pharyngeal  nerve. 
With  a  little  attention,  we  may  dissect  a  fasciculus  coming  from  the  external  laryngeal 
and  passing  to  the  crico-tliyroid  muscle,  and  the  thyroid  gland  and  its  vessels,  after  receiv- 
ing a  branch  from  the  superior  laryngenl.  In  the  Sheep,  the  external  laryngeal  sometimes 
gives  a  brauch  to  the  ce.sojihMgus,  and  which  anastomoses  with  1he  inferior  laryngeal,  or 
descends  on  the  side  of  the  tube,  conjointly  with  the  ccsopi:agenl  branch  of  the 
pharyngeal. 

The  superior  lari/ngeal  rises  below  the  preceding ;  it  is  very  voluininoup,  and  com- 
municates with  the  sympathetic,  either  directly  or  through  the  medium  of  the  guttural 
plexus,  and  with  the  pharyngeal  nerves  and  external  laryngeid.  Bene.ith  ihe  thyroid 
cartilage,  a  large  division  anastomoses  with  the  inferior  larvngeal,  and  is  flnally  lost  in 
tiiat  nerve  below  the  larynx.  It  is  easily  seen  that  this  branch  gives,  in  the  "cervical 
region,  a  great  number  of  filaments  to  the  cesopha-us  and  trachea. 

exception  of  some  insignificant  peculiarities,  the  pneumogastric  compo its 
itselt  m  the  cervical  and  thoracic  regions  as  in  the  Horse. 

The  reciin-en/s  arise  as  in  Solipbds,  but  their  relalioi'is  are  somewhat  different  in  the 
cervical  region  They  nre  placed  in  the  channel  formed  by  the  trncliea  and  oe^ophaffus. 
and  are  separated  from  the  carotid  artery  aud  the  cord  common  to  the  sympathetic  and 
pneurnogastric  by  the  very  great  width  of  the  oesophagus.  Their  distribution  to  the 
muscles  of  tlie  Inrynx  takes  place  as  in  the  Horse ;  the  only  noteworthy  feature  is  the 
PP^-tfnT''V  If  T'^"-'^""-^  to  end,  with  the  superior  laryngeal.  In  the  whole  of  its 
frf  sSnfVn'^f  ili  ^^^'•f.'^'^lies  to  the  ccsophagus  are  more  numerous  and  voluminous  than 
derivfr  fri'l  i'^^    """Lf  ^  ^'^'''^  physiological  ofhce,  except  those  that  are 

deuved  from  the  brauch  of  the  superior  laryngeal,  which  are  motor. 

thevint  i'«>ua'ked  in  the  nerve  in  the  c^hdominal  cavity,  are  in  relation  to 

the  \olume  and  form  of  the  stomach  and  its  compartments, 
ihe  lollowmg  is  what  we  have  observed  in  the  Sheep : 

divides^h!+n''<iil.!^!  f i""'"',*  oesophageal  nerve 

mXrfnv  f^     three  principal  branches :  one  pas.ses  to  tho  left,  furnishing  nerves  to  the 
n  r^pT.n    1  ?°^lg7.''^ter  curvature  of  the  reticulum  nnd  the  upper  horde?  of  the  rumen 
^tt  ,ne7ent°^v'  ^'"^  ^"^'i"^"  f^^^  "f  the  psalterium,  reaches  the  substanc; 

ot  the  mesentery,  follows  the  aboma.sum,  to  which  it  sends  some  filaments  and  fluallv 
anastomoses  with  the  retrograde  nerves  coming  from  a  rich  plexus  that  exist^on  the 
posterior  face  of  the  liver  and  gall-bladder ;  it  forms,  conjointly  with  the  divisions  of  the 


pathetic  and  cervical  ganglion;  5,  Pharyngeal  nerve;  G,  E.xtcrnal  laryngeal  -  7  Snncrior 
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aolar  plexus  and  superior  a^sonhagciil  nerve,  a  rich  plexus,  from  which  arise  branches  to 
the  liver,  abomasum,  and  duodenum. 

The  superior  ceaophageal  nerve  is  cliiefly  distributed  to  the  rumen.  Before  rcachirif? 
the  stomach,  it  gives  several  divisions  to  the  plexus  already  mentioned— and  which 
might  bo  named  the  "hepatic  plexus,"  receives  a  large  braneli  from  the  solar  plexu.s, 
and  sends  to  it  a  smaller  one.  It  afterwards  divides  into  two  pnncipal  Ijranches,  the 
largest  of  which  passes  along  the  superior  Assure  of  the  rumen,  along  with  the  vessels  ot 
that  orn-an  AccWing  to  Lavocat,  tiiis  branch  forms  a  large  plexus  there,  which  lias  in 
its  centre  a  ganglionic  enlargement,  whence  emanate  the  rumuscules  that  go  to  the  whole 
of  the  upper  face,  sides,  and  lower  surface  of  the  rumen  In  the  bheep  we  have  not  found 
a  ganglion,  but  this  does  not  prevent  this  branch  from  being  distributed  to  all  the  parts 

indicated  by  Lavocat.  ■,         ^  ,  .    .u  ^         ,-i         •  ^ 

The  other  branch  is  very  large,  and  situated  m  the  omentum  until  it  arrives  at  its 
convex  border,  when  it  leaves  it  to  be  distributed  to  the  left  side  of  the  abomasum ; 
while  the  analogous  nerve  from  the  inferior  oesojjhageal  passes  more  especially  to  the 

^'^^Spinai  accessory.— The  origin  of  this  nerve  offers  slight  differences,  which  we  have 
indicated  in  spealdng  of  the  motor  roots  of  the  pneumogastric.  With  regard  to  its  dis- 
tribution in  the  Ox,  it  offers  the  following  features:  At  the  inferior  extremity  of  the 
transverse  process  of  the  atlas  it  divides  into  two  branches,  a  superior  and  inferior  1  he 
first  is  a  little  larger  than  the  spinal  accessory  of  the  Horse,  and  comports  itself  as  in 
that  animal  The  inferior  branch  is  directed  downward  and  backward,  traverses  the 
muscle  we  have  named  the  sterno-suboccipital,  beneath  a  tendon  that  runs  across  the 
muscnlar  fibres,  and  arrives  between  that  muscle  and  the  sierno-maxillans.  At  this 
point  it  separates  into  a  certain  number  of  ramuscules,  the  first  three  or  four  of  wluch 
are  slightly  recurrent,  and  enter  the  upper  part  of  the  sterno-maxillaris  ;  the  otters  are 
large  and  directed  towards  the  sternum,  to  be  distributed  to  the  latter  muscle,  or  to  it  and 

^^^There^miSofihe  spinal  accessory  represent  the  branch  which,  in  the  Horse,  passes 
exclusively  to  the  sterno-maxillaris.  In  reflecting  on  the  distribution  they  offer  in  the 
Ox  we  ai^  brought  to  the  conclusion  that  the  sternal  band,  which  has  been  described  as 
SoSng  to  thf  first,  forms,  with  the  sterno-snboccipitalis,  one  and  the  same  mu^^le- 
the  alato-ue  of  the  sterno-maxillaris  or  sterno-mastoideus  of  Sol.peds.  These  two 
rnuscTar  fosciculi  are,  otherwise,  closely  attached  to  each  other,  if  not  confounded  near 
tbpir  orio-in  at  the  anterior  prolongation  of  the  sternum. 

Lstfy  the  greai  hypoglossal  nerve,  before  crossing  the  pneumogastric.  communicntes 
withthe  Ct  cervical  b/ a  considerable  branch;  lower,  it  gives  off  a  long  ramnscule 
that^eseeiKls  on       -o^^^^^^^^  ^^^^^  ne,.e  of  tU  eye,  neither  to 

the^Lo-p/fawi  as  what  has  been  said\bout  them  in  SoUpeds  holds  good  in  this 

^""^iieminal  nerve.-Thia  also  divides  into  three  principal  branches.  The  palpebro- 
nasS  Sseule  of  the  ophthalmic  branch  anastomoses  with  a  motor  nerve  of  the  eye  ou 
the  deeTface  of  the  external  rectus  muscle.  The  superior  maxillarj,  nerve  eaves  the 
Sanium  by  the  gi-eat  sphenoidal  slit,  and  immediately  enters  the  superior  dental  foramen ; 

'''TX:i'ai:ttT^^^^^^^  once  below  the  alveolar  tuberosity,  where .  it 

dividL  i?to  seCa  r^^^  one,  entering  the  palatine  fissure  forms  thejo^^n^^ 

superior  inaxdlary.  J.  ho  thiui  passes  .  "^I^Za  frnnt  of  the  massetcr  to  become  super- 
S^XS^r-^^  -illo-labialis  muicle, 

this  inferior  branch  gives  oft^a  i— h3  to^^ojower  hp^^  ^^^^ 

Fnenmogasiric.-nns  joms  the  great  s}  n  p  ^^^^iJ  the  gangliform  plexus 


resembles  that  ^l^}'^, '■-'^''^•J^e^^^^^  from  it. 

SreirsfonS  irbetwren^ to^iihageal  nerves -su,.rior  and  inferior. 
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At  their  teriTiinatioii  they  differ  much  from  eneh  other  in  volume;  the  inferior  is  very 
siuali,  and  terminates  on  the  anterior  face  of  the  stoniacli ;  tlio  suiDorior,  much  larger, 
j3artly  remains  at  tiio  stomach,  and  partly  crosses  the  small  curvature  of  that  viscus  to 
enter  the  solar  plexus. 

Spinal  acceifm-y. — This  nervo  commences  and  tenninatns  as  in  Soliptds.  After  being 
inileotcd  hackward  on  the  anterior  border  of  the  masloido-humoralis,  it  divides  into  two 
ranuiscules — a  deep  and  superlicial.  Tlio  first  is  confounded  with  a  cervical  nerve,  near 
the  intervertebral  foramen  through  which  tlie  lalter  passes;  the  second  goes  to  tlie 
trapezius  muscle,  in  which  it  is  exjieuded. 

Near  the  base  of  the  tongue,  the  hypoglossal  gives  off  a  filament  that  passes  to  the 
genio-hyoideus  muscle. 

Carnivora. — In  these  animals,  the  majority  of  Die  cranial  nerves  do  not  offer  any 
important  differences.  We  will,  theiefore,  say  nothing  concerning  the  first  two  pairs, 
the  motores  oculorum,  spinal  accessory,  and  glosso-pharyngeal,  except  that  the  motor 
nerves  of  the  eye  are  mixed  with  the  fila:iicnt  of  the  ophthalmic  branch  among  the 
muscles  of  the  orbit. 

Trigeminal  jierye.— When  the  branch  constituting  the  superficial  temporal  nerve 
reaches  the  posterior  border  of  liie  maxilla,  it  divides  into  several  ramuscules;  one 
j)ortion  lies  beside  the  middle  branch  of  the  facial,  the  otiier  accompanies  the  anterior 
auricular  nerve  by  becoming  intimately  united  to  it.  We  have  also  found,  in  the  Dog,  a 
branch  that  is  detached  from  the  inferior  maxillary,  almost  immediately  after  its  exit 
from  the  cranium  ;  it  descends  into  the  intermaxillary  space,  in  company  with  the  facial 
artery ;  at  the  posterior  border  of  the  mylo-hyoideus  muscle  it  separates  into  two 
ramuscules :  one  is  applied  to  that  muscle,  and  follows  it-  to  near  the  symphysis  of  the 
jaw ;  the  other  is  inflected  outwards  and  upwards,  in  front  of  the  masseter  muscle,  and 
joins  the  inferior  branch  of  the  facial.  Owing  to  this  arrangement,  each  of  the  branches 
of  the  facial  is  provided  with  a  sensitive  ramuscule  from  the  fifth  pair. 

Facial. — At  its  exit  from  the  external  auditory  hiatus,  it  divides  into  four  branches, 
three  of  which  appear  to  form  its  termination.  The  first,  the  smallest,  is  directed  down- 
wards across  the  parotid  gland,  and  constitutes  the  cervical  ramuscule.  The  other  three 
are  distinguished  as  superior,  middle,  and  inferior. 

The  superior  branch,  the  largest,  ascends  towards  the  forehead,  and  describes  a  curve 
whose  convexity  is  upwards,  turns  round  the  orbit,  and  terminates  near  its  nasal  augle. 
In  its  course  it  furnishes :  1,  An  anterior  aimcular  ramuscule  ;  2,  Above  the  insertion  of 
the  masseter,  several  musculnr  filaments ;  3,  It  is  crossed,  above  the  eye,  by  the  super- 
ciliary filaments  of  the  ophthalmic  nerve.  The  middle  branch  accompanies  Steuou's  duct 
to  the  surface  of  the  cheek ;  reaching  tlie  anterior  border  of  the  masseter,  it  anastomoses  in 
a  very  flexuous  manner  with  the  ramuscule  of  the  inferior  branch,  and  terminates  in  the 
upper  lip  and  the  end  of  the  nose.  The  inferior  branch  pnsses  towards  tlie  maxillarv 
fissure ;  there  it  receives  the  sensitive  ramuscule  sent  to  it  by  the  fifth  pair,  gives  oif 
filaments  to  the  middle  branch,  and  is  then  continued  into  the  lower  lip.  ' 

Pneuniogaslrio.—The  semilive  roots  closely  resemble,  in  their  disposition,  those  in  the 
Ox.  The  motor  roots  are  separated  into  two  series  of  filaments;  the  anterior  miite  in  a 
small  ganglion,  then  pass  into  tlie  jugular  ganglion ;  the  posterior  lie  beside  the  medul- 
lary root  of  the  spmal  accessory,  but  leave  it  to  become  united  with  the  jugular  ganglion. 

Beloio  the  foramen  lacerum,  the  pneumogastric  nerve  gives  off  the  pharyngeal  nerve 
before  formmg  the  analogue  of  the  plexiform  ganglion  of  Man.  This  plexus  is  better 
defined  than  in  him,  and  is  a  real  fusiform  elongated  ganglion,  at  the  grey  basis  of  which 
some  white  filaments  are  seen.  It  is  situated  a  little  farther  from  the  cranium  than  the 
superior  cervical  ganglion.  The  ganglion  itself  furnishes  the  superior  laryngeal  nerve 
which  gives  off,  as  in  Man,  the  external  laryngeal  nerve. 

There  is  nothing  to  indicate  in  the  phaiyiigeal  nerve,  its  disposition  being  absolutelv 
the  same  as  m  the  Ox.  o  j 

la  the  Bog  the  superior  laryngeal  hns  a  curious  disposition,  which  has  not  vet  to 
our  knowledge,  been  described.  Ecnching  the  inner  face  of  the  thyroid  cart.ilage,  it  gives 
ofi,  as  m  the  other  animals,  filaments  to  the  glottis,  epiglottis,  base  of  the  tongue  and 
ccsophagus;  but  the  ramuscule  of  Gidien,  which  nearly  equals  the  superior  laryii"-eal  ia 
volume,  does  not  anastomose  with  the  inferior  laryngeal ;  it  gives  a  lar'-e  branch  to  the 
crico-arytenoid  muscle  in  passing  to  its  surface,  nnd  then  leaves  the  InrjMix  to  the  inside 
ot  the  recurrent,  descending  on  the  trachea  as  far  as  the  entrance  to  the  chest  In  that 
cavity,  the  descending  branch  of  the  superior  laryngeal  forma  two  divisions  that  com- 
municato  with  tlie  ramuscules  of  various  other  nerves  piissing  into  this  re"ii,n  On  the 
right  side,  the  largest  division  receives  a  voluminous  branch  from  the  inferior  cervical 
ganglion;  then  tlie  two  divisions  unite,  and  join  the  pneumognstric  after  it  )ms  turned 
round  the  brachial  trunk,  a  liUle  behind  the  point  of  emergence  of  the  infeiior  larvii-'cal 
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On  the  loft  side  tlie  same  aiTangeraeut  is  found ;  the  anastomoses  are  larger  and  more 
numerous  than  on  the  right  side  ;  the  branch  Ibllows,  in  an  inverse  direetiou,  the  course 
pursued  by  the  recurrent  nerve,  to  join  the  pnouinogiistric  ut  the  part  where  the  recurrent 
originates  from  the  latter. 

In  this  course,  the  branch  gives  large  ramuscnlcs  to  the  cesophagus  and  trachea; 
those  distributed  to  the  Conner  either  jiass  along  the  muscular  tunic  and  return  again  to 
the  nerve,  or  continno  along  the  surface  of  that  tube.  In  all  cases,  there  is  found  on  the 
sides  of  the  cosophagus  a  rich  plexus  formed  by  these  lilaments,  as  well  as  by  those 
coming  from  the  pharyngeal  nerve. 

This  branch  also  offers  other  peculiarities.  Thus,  it  is  very  often  found  alongtiide  the 
laryngeal  nerve  for  some  distance,  and  sometimes  at  several  points.  When  this  happens 
in  the  upper  part,  at  the  larynx,  as  occurs  in  many  cases,  it  appears  to  have  an  anasto- 
mosis as  in  the  Ox ;  but  it  is  always  easy  to  separate  the  two  nerves,  even  in  fresh 
specimens,  and  this  separation  is  greatly  facilitated  if  the  piece  has  been  steeped  in 
water  acidulated  by  nitric  acid.  . 

In  the  cervical  portion,  the  pncumogastric  nerve  is  closely  united  to  the  sympathetic, 
the  separation  of  tiie  nerves  being  no  longer  possible  as  in  the  Horse  and  Ox. 

We  have  already  described  a  portion  of  the  inferior  lanjngeal  nerve,  in  speaking  of 
the  traclieo-cesophageal  branch  of  the  superior  laryngeal.  Comparison  with  other 
animals  requires  that  we  should  transfer  the  latter  to  the  recurrent.  In  the  Dog,  the 
inferior  laryngeal  rises  by  two  distinct  branches,  a  short  distance  from  each  other,  on  the 
rio-ht  and  left  sides ;  these  may,  or  may  not,  lie  together  for  some  distance,  but  they  never 
become  fused.  The  external  part  of  the  nerve  receives  at  intervals  filaments  proceeding 
from  the  superior  laryngeal  branch,  and  it  rarely  gives  very  tine  twigs  to  the  trachea 
and  assophagus.  The  communications  with  the  cardiac  and  tracheal  nerves  are  also 
chiefly  made  by  the  tracheo-oosophageal  brunch. 

The  bronchial  nerves  are  large  and  numerous. 

The  oesophageal  plexus,  which  is  furnished  by  the  nerves  of  the  same  name,  is  larger 
and  finer  than  in  the  Horse.  .     .       „  ,,    '  . 

There  is  nothing  to  note  particularly  in  the  termination  of  the  nerves  in  the 

^^°^nie  'hypoglossal  gives  a  long  branch  that  passes  to  the  sides  of  the  larynx,  and  enters 
the  muscles  on  the  anterior  face  of  the  trachea. 


COMPARISON  OF  THE  CRANIAL  NERVES  OF  MAN  WITH  THOSE  OF  ANIMALS. 

The  few  modifications  offered  by  the  cranial  nerves  of  Man,  when  compared  with 
those  of  animals,  are  dictated  by  the  disposition  of  the  pai-ts  and  organs  to  which  they 
are  distributed.  ,    ,    .  .  ,  . 

We  have  spoken  of  the  olfactory  lohes  when  studying  the  brain,  so  that  we  need  not 
at'ain  refer  to  them.    The  thi-ee  succeeding  nerves  off'er  nothing  worthy  of  mention. 
°  Triqeminal  ?ie?Te.— This  has  the  same  origin  and  divisions  as  in  animals. 

The  frontal  nerve  of  the  ophthalmic  portion  divides  into  two  branches ;  these  are 
inflected  upwards  on  the  margin  of  the  orbit,  and  distributed  to  the  slan  of  the  forehead. 
These  two  branches,  well  developed  in  the  Dog,  are  distinguished  as  internal  and 
external  The  latter  anastomoses  with  a  branch  of  the  facial.  The  nasal  nerve,  atter 
spreadin-^  over  the  surface  of  the  tm-binated  bones  and  the  meatus,  gives  ofif  a  ramuscule 
that  becomes  subcutaneous  in  passing  between  the  inferior  border  of  the  nasal  bone 
and  cartilao-e  of  the  nostril ;  this  is  the  naso-lohular  nerve. 

The  superior  maxillary  nerve  leaves  the  cranium  by  the  foramen  rotundum,  reaches 
The  suborbital  furrow,  and  spreads  over  the  face  by  suborbital  branches  Like  that  of 
animals,  it  gives  rise  to  an  orbital  ramuscule,  and  posterior  and  anterior  dental  branches. 
Differences  appear  in  the  other  branches  which  are  ftmi'fed.  m  animals  by  the 
superior  maxillary  nerve:  in  Man  these  branches  leave  Meckel s  ganglion.  .T^J^e  fila- 
ments leaving  this  ganglion  are :  1,  The  pharyngeal  nerve  of  J^o^'^^vhieh  is  distr  b^^^^^^^^ 
the  upper  portion  of  the  mucous  membrane  of  the  Pharynx,  in  that  of  the  Eustachian 
tube  and  the  posterior  orifice  of  the  nasal  cavities;  2,  The  j;aZafnie  ''crres-great  or 
cmter/or-sent  to  the  mucous  membrane  of  the  anterior  portion  of  the  palate;  mi^jd^e 
valaline,  distributed  to  that  of  the  soft  palate,  and  posterior  palatine  that  goes  to  the  Uo 
faces  of  the  soft  palate  and  its  muscles ;  3,  The  nasal  or  spheno-iMilatim  nerve. 

%ho  inferior  maxillary  na-ve  closely  resembles  that  of  animals,  the  o"  J  d.ftere^^^^^ 
consisting  ir  :  1,  The  deep  middle  temporal  nerve  rising  du-ect  from  the  maxillar> 
2    Tne  r.ngual  nerve  is  detached  near  the  base  of  the  cnuuum ;  3  The  superficial 
t^mpoial  nerve  furnishes,  independently  of  the  filaments  uniting  it  to  the  facial,  an 
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aiu'iculo-teraporal  branch  (hat  ascends  in  front  of  Uio  ear,  and  torniniatca  in  the  i-kiu  of 
the  temporal  region. 

In  IMan,  thoic  is  annexed  to  the  fifth  pair  the  mhmaxillary  (janijUon,  which  reei  lves 
a  sensitive  luanch  fioni  the  lingual,  a  motor  lilamont,  from  the  chorda  tym])ani,  and 
sympathetic  li laments  ;  it  gives  oil"  several  emergent  filaments,  nearly  all  of  which  pass 
into  the  maxillary  gland.    Tlicre  is  nothing  to  say  of  the  internal  muloreis  oculonvm. 

Facial- Lu  its  collateral  branches,  the  facial  nerve  of  Man  is  absolutely  the  tame  ns 
in  animals.    It  has,  however,  a  branch  not  described  in  thcin — the  ramuscule  of 


Fig.  344. 
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NUEVES  OF  THE  FACE  AND  SCAI.P. 
1,  Attrahens  aurem  muscle;  2,  Anterior  belly  of  occipito-frontalis ;  3,  Auriculo- 
temporal nerve  ;  4,  Temporal  branches  of  facial ;  5,  Attolens  aurom  muscle ;  6 
Supra-trochlear  (5th)  ;  7,  Posterior  belly  of  occipito-frontahs  ;  8,  Supra-orbital  \ 
9,  Retrahens  aurem  muscle;  10,  Temporal  branch  of  tempOro-orbital ;  11,  Small 
occipital ;  12,  Malar  branches  of  facial ;  13,  Posterior  auricular  (7th)  ;  14,  Malar 
branch  of  temporo-malar  (5) ;  15,  Great  occipital ;  16,  Infra-orbital  branches  of 
facial;  17,  Facial;  18,  Nasal;  19,  Cervico-facial  division  of  7th;  20,  Infra- 
orbital; 21,  Branches  of  digastric  and  stylo-hybid  ;  22,  Temporo-facial  division  of 
7th  ;  23,  Great  auricular ;  24,  Buccal  branches  of  facial ;  25,  Trapezius  muscle : 
26,  Buccinator  (5th)  ;  27,  Splenius  capitis  ;  28,  Masseter;  29,  Sterno-mastoideus 
30,  Supermaxiliary  branches  of  facial  nerve;    31,  Superficial  cervical;  32, 
Mental ;  33,  Platysma  muscle ;  34,  Submaxillary  branches  of  facial  nerve. 


Hirsckfeld,  wluch  reaches  the  base  ol  Ihc  tongue,  where  it  is  distributed  by  mivin- 
with  the  glosso-pharyngeal.  The  termination  much  resembles  that  of  tlie  Do-  Two 
principal  branches  have  been  named  the  temporo-facial  and  the  cervico- faded  Tho 
first  receives  the  superficial  temporal  nerve,  and  describes  an  arch  from  whicli  arp 
dc-tiched  the  temporal,  frontal,  palpebral,  suborbital,  and  buccal  raauiscnlcs  wliicli 
form  the  subparotideal  plexus.  The  second,  lodged  in  the  parotid,  passes  towards  he 
angle  of  the  jaw,  where  it  anastomoses  with  the  cervical  plexus ;  it  furuislies  the  inferior 
buccal,  mental,  and  cervical  branches.  Auii,nor 

Glosso-pharyngeal -This  nerve  commences  and  tcrminatoa  ns  in  Solipeds,  and  has  ilie 
mmo  relations.    It  fuinish.  s  the  Iranchc,  of  Ike  digastric  and  stylo-byoid 
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DISTRIBUTION  OF  THE  EIGHTH  PAIR  OF  NERVES  ON  LEFT  SIDE. 

flasserian  sanriion  of  5th  nerve;  2,  Internal  carotid  artery;  3  Pharyngeal 
'branch  of  pneumogastric ;  4,  Glosso-pharyngeal  nerve ;  5,  Lingual  nerve;  6, 
Spinal  accessory;  7,  Middle  constrictor  of  pharynx;  8  Jugular  (mternal)  ve.n, 
cut;  9,  Superior  laryngeal  nerve;  10,  Ganglion  of  trunk  of  pneumogastnc ;  I 
Hypog  ossal  nerve  on  hyoglossus ;  12,  Ditto  commumcating  with  8th  and  1st 
cervical  nerve;  13,  External  laryngeal  nerve;  U,  Second  cerv.cnl  looping  with 
the  first;  15,  Phai'yngeal  plexus  or  inferior  constrictor ;  16,  Superior  cervical 
lan-lion  of  sympathetic;  17,  Superior  cardiac  nerve  of  pucmnogastnc ;  lb, 
fWrd  cervical  nerve;  19,  Thyroid  body;  20,  Fourth  cervical  nerve;  21,  21 
Left  recurrent  laryngeal  nerve ;  22,  Spinal  accessory  coinnu.n.oa  ing  with 
cci^vical  nervei;  23,  Trachea;  24,  Middle  cervical  ganglion  of  sy.upathet.c;  2> 
Mddle  cardiac 'nerve  of  pueuiuogastric ;  20  rhreuic  nerve  (cut);  2,  L  ft 
ootid  artery;  28,  Brachial  plexus;  29,  Phrenic  nerve  (cut) ;  30,  Infer^r 
ccrv  ral  ganglion  of  .sviupathetic ;  31,  Pulmonary  plexus  of  pneumogastric ;  32 
Thoracic ^"orla  33,  (l^sophagcal  plexus;  34  Vena  a/.ygos  superior;  3.,  A  ena 
azygos  minor  ,  3(3,  Uangliated  cord  of  sympathetic. 
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filament  of  the  stijlo-glossus  mmcle,  and,  fin  illy,  the  tousilitic  l  amuscules  that  form,  around 
the  amygdiilii,  the  tonsilar  jdexus. 

Pneumofjaslric. — Formed  by  the  union  of  the  sensitive  roots,  the  pneumogasti-ic  leaves 
the  cranial  cavity  by  the  posterior  foramen  lacerum ;  in  the  interior  of  that  foramen  it 
shows  the  jugular  ganglion ;  a  little  lower,  it  has  a  second  fusiform  enlargement,  tlie 
ijangltfonn  plexus,  which  ia  found  in  the  Dog.  Here  it  receives  tlie  internal  branch  of 
the  spinal  accessory,  or  otherwise  its  motor  roots.  Beyond  this  gangliforra  onlargorient, 
tiie  pnenmogastric  is  p'aced  a  little  within  the  sympathetic,  descends  along  the  neck, 
enters  the  chest,  and  terminates  on  the  stomach  and  in  the  solar  plexus.  The  relations 
of  the  two  pneumogastrics  in  tlie  thoracic  cavity  are  the  same  as  in  animals.  In 
terminating  in  the  semilunar  ganglion,  the  two  pneumogastrics  unite  and  form  an  ari'li 
named  the  memorable  Zoop  of  Wrisherg. 

The  various  anastomoses  of  the  pneumogastric  in  Man  offer  nothing  particular. 

The  pharyngeal  branches  leave  the  gangliform  jilexus,  and  are  constituted  by  tlio 
filaments  carried  to  the  pneumogastric  by  the  internal  root  of  the  spinal  accessory.  They 
are  two,  three,  or  four  in  number,  and  form  the  pharyngeal  plexus. 

The  superior  laryngeal  verve  also  arises  from  the  gangliform  plexus,  and  offers,  as  in 
Euminants,  a  Galieii  branch  that  anastomoses,  end  to  end,  wilh  a  branch  of  the  infeiior 
laryngeal.  The  external  laryngeal  ia  luniisbed  by  this  nerve;  it  is  distributed  to  the 
iuCerior  constrictor  muscle  of  the  pharynx,  the  crico-thyroid  muscle,  and  the  mucous 
membrane  of  the  subglottic  portion  of  the  larynx  and  the  ventricle  of  the  glottis. 

The  recurrent  nerves  affect  a  distribution  analogous  to  that  already  made  known. 

The  pneumogastric  also  gives  cardiac,  pulmonary,  and  msophageal  branches.  The 
cardiac  lie  beside  those  coming  from  the  sympathetic  and  recurrents,  and  enter  the 
ganglion  of  Wrisberg,  situated  at  the  base  of  the  heart.  Tiie  oesophageal  branches  are 
remarkable  for  their  number  and  complexity,  and  form  a  veritable  ajsophageal  plexus. 
The  gastric  branches  are  also  very  numerous. 

Spinal  accessory. — It  presents  bulbous  roots  which  are  well  known,  and  meduUaiy  roots 
which  usually  extend  to  the  fifth  cervical,  and  sometimes  to  the  first  dorsal.  After  its  exit 
from  the  posterior  foramen  lacerum,  it  divides  into  two  branches— an  internal  and  external. 
The  internal  branch,  formed  by  the  bulbous  roots,  enters  the  gangliform  plexus  of  the 
pneumogastric.    The  external  branch  comports  itself  as  in  animals. 

The  hypoglossal  resembles  that  of  Carnivora,  and,  like  it,  possesses  a  branch  for  tlio 
hyo-thyroideus  and  genio-hyoideus. 


CHAPTER  IT. 

SPINAL  NERVES. 


We  designate  as  spinal,  vertebral,  or  racUdian  nerves,  those  wliich  emanate 
from  the  spinal  cord,  and  leave  the  vertebral  canal  by  the  intervertebral 
foramina  to  proceed  to  the  various  organs. 

They  are  estimated  at  42  or  43  pairs,  and  are  apportioned  as  follows  in 
the  five  regions  of  the  spine  :  cervical,  8  pairs  ;  dorsal,  17  pairs  :  limibar,  6 
pairs  ;  sacral,  5  pau-s  ;  and  cocc7jgeal,  6  to  7  pairs. 

•  ^^^^^  ^^'^^  encephalic  nerves  in  closely  resembling  each  other 
m  the  fundamental  points  of  their  constitution.  All  proceed  from  the  lateral 
aspects  of  the  spmal  cord  by  two  orders  of  roots :  one  motor,  the  other 
sensitive  (Fig.  317).  In  all,  these  two  roots  unite  in  a  very  short  trunk 
m  passing  through  the  intervertebral  foramen ;  and  this  trunk  divides  almost 
immediately  into  two  terminal  branches  :  a  superior,  destined  to  the  spinal 
muscles  and  the  integuments  covering  them  ;  the  other,  inferior,  passes  to 
the  lateral  and  lower  parts  of  the  trunk  or  to  the  members.  All  send  from 
their  inferior  branch,  one  or  more  ramuscules  to  form  the  great  sympatlietic. 

The  roots  of  the  spmal  nerves  offer  everywhere  the  same  disposition  • 
cach  nervo  IS  formed  by  two  fasciculi  of  converging  lilamonts,  superior  and 
interior,  which  arc  naturally  more  numerous  and  largo  when  tlicy  belon.r  to 
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-volumiuoiis  tnuilcs,  as  may  be  remarlccd  in  those  proceedijig  from  tlie  two 
enlargements  (or  bulbs)  oi"  tlio  spinal  cord.  Tlie  common  axis  of  those  two 
fasciculi  affects  a  transverse  direction  in  nearly  all  tlio  spinal  pairs ;  but 
that  of  the  posterior  nerves  inclines  more  baclcwards  as  they  reach  the 
terminal  extremity  of  the  cord. 

Tlie  filaments  of  the  superior  fasciculi,  or  sensilive  roo/s,  are  larger  tlian 
the  others,  and  emerge  from  the  collateral  sulcus  of  the  spinal  cord,  Tliey 
may  be  followed  to  the  cells  of  the  superior  grey  cornua. 

The  filaments  of  the  inferior  fasciculi,  or  motor  rootn,  arise  (opposite 
to  the  preceding,  on  the  lower  face  of  the  cord,  at  a  short  distance  from  tlie 
middle  line,  and  on  the  limits  of  the  inferior  and  lateral  columns.  They  may 
also  be  traced  to  the  interior  of  the  cord,  as  far  as  the  inferior  grey  cornua. 

These  filaments  do  not  unite  to  form  their  common  trunk  until  after 
they  have  passed  thi-ough  the  dura  mater ;  this  is  an  extremely  short  trunk 
that  occupies  the  corresponding  intervertebral  foramen,  and  presents  on  its 
upper  face  a  ganglionic  enlargement,  which  is  exclusively  placed  on  the 
course  of  its  sensitive  fibres;   the  motor  filaments  being  sinijily  laid 

beside  them,  and  do  not  mix  with  them  until  beyond 
the  ganglion.  Immediately  after  this  union,  a  small 
filament  is  given  off  that  enters  the  spinal  canal  to 
be  distributed  to  the  sinuses  and  the  vertebrae. 

After  leaving  the  meningeal  sheath,  the  radicular 
fasciculi  of  the  nerves  fm-nished  by  the  terminal  ex- 
tremity of  the  spinal  cord,  run  a  somewhat  long 
course  in  the  sacral  canal,  before  finally  uniting  and 
passing  into  the  tissues  ;  the  common  fasciculus  tliey 
collectively  form  at  the  posterior  extremity  of  the 
spinal  canal  is  named  the  caucla  equina. 

The  distributive  branches  of  the  spinal  nerves 
cannot  be  considered  in  a  general  manner,  because  of 
their  diversity.  We  will  study  them  successively  in 
each  region  of  the  spine. 


Fia;.  346. 


Article  I.— Cervical  Nerves  (8  Pairs). 

Superior  Branches.— The  Jirst  passes  through 
GANGLION  OF  A  SPINAL  ^hc  supcrior  foramcn  of  the  atlas,  in  company  with 
NERVE  FROM  THE  LUM-  ^-^^  cercbro-spinal  artery.     It  arrives  in  the  inter- 
BAB    REGION    OP    A  ^^.^^  bctwcen  the  small  oblique  muscle  of  the  head 
:        .        T„    and  the  posterior  straight  muscles,  and  divides  nnme- 
"'Sriltro^GangUon  diately  into  several  divergent  branches  which  are 
on  the  superior  root;  distributed  to  the  three  above-named  muscles,  the 

d,  e,  .lunction  of  the  anterior  extremity  of  the  great  coniplexus,  and  the 
fibres  from  the  inferior  ^^.^j^q.  and  temporo-auricular  musclcs.  The  ramus- 
t:'^^'^^  cule  sent  to  the  latter  ascends  within  the  cond,a,  and 
ganglion;  d,  Superior  breaks  up  into  several  filaments  that  supply  the  skui 
trunk  of  spinal  nerve ;  q£       external  ear. 

e,  Its  inferior  trunk.  rpj^g  second  immediately  furnishes  some  lamus- 
cules  to  the  great  oblique  muscle,  beneath  which  it  is  placed,  as  well  as  to 
the  small  oblique.    It  is  afterwards  directed  backwards,  comporting  itself 

"^^^^rS^-^^o  from  the  third  to  the  eighth.  All  pass 
through  the   intertransversalcs-colli    muscles,  and  divide  into  several 
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branches,  wliicli  are  distributed  to  tlio  muscles  and  intogumeuts  of  the 
superior  cervical  region.  Among  tlicse,  the  superficial,  which  arc  almost 
rudimentary  in  the  two  last  pairs,  reach  the  inner  face  of  the  splonius.  The 
others,  deep  and  more  voluminous,  cross  the  semi  spinalis  colli,  and,  dividing, 
ascend  between  the  great  complexus  and  cervical  ligament,  to  near  tlie 
superior  border  of  that  large  elastic  lamina.  They  generally  intercommuni- 
cate by  several  filaments,  and  in  this  way  form  a  network  on  the  inner  face 
of  the  great  comj^lexus,  which  Girard  named  the  deep  cervical  plexus. 

Infeuiou  Branches. — These  branches  augment  in  size  from  the  first  to 
the  last,  and  separate  into  two  perfectly  distinct  groups.  The  divisions  of 
the  first  six  cover  the  lateral  and  anterior  parts  of  the  neck,  as  well  as  the 
muscles  of  the  breast.  Usually  anastomosing  \vith  each  other  by  long 
communicating  branches,  they  in  this  way  form  a  vast  nervous  networli 
traversed  by  two  important  nerves — the  spinal  accessory  and  cervical 
filament  of  the  facial  ;  this  is  the  snperficial  cervical  plexus.  The  other  two 
are  united  with  the  preceding  by  a  filament  jjassing  between  the  sixth  and 
seventh,  soon  becoming  coufmuded  with  each  other,  as  well  as  with  the 
two  first  branches  of  the  dorsal  region  ;  they  constitute,  in  common  with  the 
latter,  the  brachial  plexus. 

Without  saying  any  more  as  to  the  disposition  of  this  double  plexus,  we 
will  pass  to  the  particular  description  of  each  cervical  pair*  of  nerves. 

First. — Deeply  situated  beneath  the  transverse  process  of  the  atlas,  this 
nerve  leaves  the  anterior  foramen  of  that  vertebra,  and  accompanies  the 
occipital  artery  and  vein  to  place  itself  immediately  between  the  anterior 
small  rectus  capitis  and  rectus  lateralis  muscles.  It  then  crosses  the  anterior 
great  rectos  capitis  and  the  spinal  accessory  nerve,  which  it  separates  ;  and 
arrives,  after  describing  a  slight  curve  forward,  near  the  thyroid  gland, 
finally  entering  the  subscapulo-hyoideus  by  several  terminal  divisions. 

Near  its  origin,  this  inferior  branch  of  the  first  cervical  nerve  furnishes 
collateral  ramuscules  to  the  thi-ee  recti  muscles.  Lower,  it  is  in  communica- 
tion with  the  superior  cervical  ganglion  and  the  spinal  accessory  nerve  by 
several  filaments.  At  the  carotid  artery,  it  sends  forwards,  to  the  side  of 
the  larynx,  a  very  fine  branch  that  quickly  divides  into  two  ramuscules,  one 
of  which  joins  the  great  hypoglossal  nerve,  and  the  other  goes  to  tlie  thyro- 
hyoid muscle.  It  then  throws  off,  from  its  convex  side,  several  small  descend- 
ing nerves,  all  of  which  are  destined  to  the  subscapulo-hyoid,  sterno-hyoid, 
and  thyroid  muscles. 

One  of  these  filaments,  joined  by  a  ramuscule  from  the  second  jjair,  is 
distinguished  for  its  great  length  ;  it  may  be  followed  to  near  the  sternum, 
where  it  is  expended  in  the  fleshy  mass  common  to  the  four  muscles  that 
extend  from  that  bone  to  the  larynx  and  os  hyoides.  Its  constant  disposition 
should  obtain  for  it  the  name  of  precervical  nerve. 

Second. — This  descends  beneath  the  great  obHque  muscle  (obliquus 
posticus),  crossing  the  direction  of  the  rectus  anticus  major,  and  ramifying 
therein  by  numerous  branches.  We  specially  indicate  :  1,  Those  furnished 
to  the  latter  muscle,  and  which  are  the  shortest  and  deepest ;  2,  The  ailoid 
loop,  a  long,  thick  superficial  branch,  which  enters  the  anterior  portion  of 
the  levator  humeri,  and  is  directed  forward  and  upward  on  the  parotid 
gland,  bending  round  the  transverse  process  of  the  atlas:-  this  ramuscule 
gives  off  filaments  to  the  parotido-auricularis,  as  well  as  to  the  subcutaneous 
nntscle  of  the  face,  and  terminates  in  two  branches  of  unequal  volume  the 
largest  of  which  ascends  on  the  outer  side  of  the  conclia,  and  the  other 
situated  beliind,  readies  the  cervico-auricular  muscles ;  .3,  Another  siipcrficiai 


750 


THE  NERVES. 


branch,  which  passes  over  the  jtigular,  near  the  junction  of  the  glosso-facial, 
and  divides  into  two  raniuscules ;  these  proceed  forward  witli  the  glosBo- 
facial  vein  to  the  intermaxillary  space,  where  they  are  distributed  to  the 
skin  and  subcutaneous  muRclo  ;  4,  Anastomosing  filaments,  whicli  unite  it 
to  the  two  branches  of  the  spinal  nerve ;  5,  Accessory  ramuscules  to  the 
cervical  filament  of  the  facial  nerve  ;  6,  Two  communicating  branches 
which  pass  beneath  the  rectus  anticus  major  :  one  going  to  the  first,  the  other 
to  the  third  pair  of  nerves ;  7,  A  deep  branch  going  to  join  the  precervical 
filament  of  the  first  pair,  and  directly  throwing  off  some  fine  divisions  to  the 
subscapulo-hyoid  muscle ;  8,  A  last  branch  that  arises  at  the  intervertebral 
foramen,  and  passes  at  first,  with  the  vertebral  artery,  into  the  trachelian 
(posterior)  foramen  of  the  second  vertebra,  and  afterwards  those  of  the 
succeeding  vertebras,  to  enter  the  inferior  cervical  ganglion  of  the  great 
sympathetic  nerve,  receiving  on  its  course  filaments  from  the  3rd,  4th,  5th, 
6th,  and  7th  pairs. 

Hiird,  fourth,  fifth,  and  sixth. — Each  of  these  crosses  the  intertrans- 
versales  colli  by  a  different  interstice  to  that  through  which  the  corresponding 
superior  branch  passes.  They  gain  the  inner  face  of  the  levator  humeri, 
where  they  divide  into  deep  and  superficial  ramifications. 

The  first  are  distributed  to  the  deep  muscles  of  the  sides  and  anterior 
part  of  the  neck  and  shoulders.  Among  them  ought  to  be  distinguished 
those  which  form  a  communication  between  the  four  pairs,  and  the  third 
with  the  second.  Very  long  and  thin,  these  filaments  lie  on  the  side  of  the 
large  muscular  column  formed  in  front  of  the  cervical  stalk  by  the  rectus 
anticus,  longus  colli,  and  scalenus  muscles,  where  they  form  sometimes  arches, 
and  at  other  times  anastomoses  by  convergence.  Those  of  the  fifth  and  sixth 
pairs,  uniting  at  the  anterior  border  of  the  scalenus  with  a  branch  of  the 
brachial  plexus,  constitute  the  diaphragmatic  nerve,  which  will  be  noticed 

hereafter.  ^  xi,    i  a 

The  superficial  ramuscules  gain  the  external  surface  ot  the  levator 
humeri  by  traversing  its  substance,  or  passing  between  its  two  portions. 
Much  more  numerous  and  larger  than  the  preceding,  they  are  distributed, 
in  front,  to  the  subcutaneous  muscle  of  the  neck,  behind,  to  the  trapezius  or 
below,  to  the  levator  humeri  and  superficial  pectoral.  Those  passmg  to  the  last 
two  muscles  are  very  long  and  voluminous ;  they  represent  the  acromial  and 
clavicular  branches  of  the  cervical  plexus  of  Man.  It  may  be_  remarked  that 
the  posterior  filaments  generally  communicate  with  the  spinal  a,ccessory, 
while  the  anterior  ones,  in  meeting  the  cervical  branch  of  the  facial  nerve 
on  the  jugular,  often  give  it  some  anastomosing  fibres. 

Seventh.— An  enormous  branch  comes  from  the  interstice  between  the 
two  portions  of  the  scalenus,  to  pass  entii-ely  into  the  brachial  plexus.  It 
usually  receives  an  anastomosing  twig  from  the  diaphragmatic  filament 
furnished  by  the  sixth  pair.  x  -x  ii?  vi 

Eiqhth.— This  is  thicker  than  the  preceding,  and  comports  itself  like  it. 
It  dii-ectly  furnishes  its  anastomotic  branch  to  the  inferior  cervical  ganglion. 

Article  II. — Doksal  Nerves  (17  Pairs). 

These  nerves,  numbering  seventeen  pairs,  comport  themselves  in  an 
extremely  simple  and  almost  identical  manner ;  so  that  their  description  is 
not  nearly  so  complicated  as  that  of  the  nerves  of  the  cervical  region 

Superior  BRANOHES.-They  present  two  principal  ramuscules  destined 
to  the  spinal  muscles,  and  to  the  skin  of  the  dorso-hnnbar  region.  One 
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ascends  towards  the  summit  of  tlio  sjiinous  j)rocesscs  of  the  dorsal 
vertobrfE,  by  jjassiiig  between  the  somispinalis  and  longissimus  dorsi ; 
the  other  is  directed  outwards,  in  traversing  the  substance  of  tlic  latter  muscle. 

Infeuiou  BiiANonBS. — These  are  more  considerable  in  size  than  the 
preceding,  and  descend  into  the  intercostal  spaces,  between  the  pleura  and 
tlie  internal  intercostal  muscles,  or  even  in  the  texture  of  these.  With  tlje 
exception  of  the  first,  whose  arrangement  is  different,  they  all  pass  at  first 
over  the  head  of  the  posterior  rib  to  reach  the  convex  border  of  the  anterior 
one,  and  follow  it  to  the  extremity  of  the  intercostal  space. 

There  they  terminate  in  the  following  manner :  those  of  the  sternal 
ribs  traverso  the  pectoral  muscles,  giving  filaments  to  these,  and  are 
expended  in  the  skin  of  the  subthoracic  region.  Those  of  the  asternal 
ribs  enter  the  abdominal  muscles,  passing  between  the  ti-ansversalis  and 
rectus  abdominis  ;  tliey  also  give  cutaneous  filaments  to  the  skin  of  the  belly. 

Near  their  origin,  the  inferior  branches  communicate  with  the  great 
sym]iathetic,  for  the  most  part,  by  several  filaments. 

In  their  course  they  furnish  numerous  fine  ramuscules  to  the  intercostal 
muscles,  and,  in  addition,  give  off,  about  the  middle  of  their  length,  a  very 
thick  division— the  perforating  intercostal  branch,  which  traverses  the  costal 
muscles  and  descends  beneath  the  panniculus  carnosus,  ramifying  partly  in 
that  muscle  and  partly  in  the  skin.  The  most  anterior  perforating  branches 
generally  anastomose  with  the  subcutaneous  thoracic  branch  of  the  brachial 
plexus. 

With  regard  to  the  first  dorsal  pair,  its  inferior  branch  enters  the  latter 
plexiis  ;  but  it  nevertheless  furnishes  an  intercostal  branch,  always  extremely 
slender,  which  passes  over  the  external  intercostal  muscle  to  be  expended 
in  its  substance  before  arriving  at  the  sternum.  The  second  pair  also  concurs 
in  the  formation  of  the  brachial  plexus,  though  only  by  a  small  branch. 


Article  III. — Lumbar  Nerves  (6  Pairs). 

Superior  Branches.— Destined  to  the  spinal  muscles  and  the  integu- 
ments of  the  loins  and  croup,  these  are  larger  than  the  corresponding 
branches  of  the  dorsal  region,  and  present  an  analogous  disposition  •  they 
give  superior  ramuscules  to  the  muscles  of  the  spine,  and  very  Ion"  external 
divisions  which  pass  through  these  muscles  to  be  distributed  to  the  skin  of 
the  croup. 

Inferior  Branches.— The /r^  comprised  in  the  interval  separatin<^  the 
last  rib  from  the  first  lumbar  transverse  process,  between  the  quadratus 
lumborum  and  the  psoas  magnus,  passes  downwards  and  backwards  until  it  gets 
between  the  transverse  and  internal  oblique  muscles  of  the  abdomen  to  which 
It  gives  filaments,  and  is  finally  distributed  in  the  great  rectus  muscle 

Above  the  superior  border  of  the  internal  oblique  muscle,  it  furnishes  <t 
perforating  branch  to  the  skin  of  the  flank  and  the  posterior  part  of  the 
panniculus  carnosus.  ^ 

The  second,  disposed  in  the  same  manner  as  the  preceding,  follows  an 
analogous  course,  and  breaks  up  into  several  divisions  which  are  lost  in 
the  small  oblique  muscle.  From  one  of  these  sometimes  emanates  a  slender 
filament,  which  joins  one  of  the  inguinal  nerves  of  the  third  pair  We 
must  not  overlook  in  the  enumeration  of  the  branches  emitted  by  this 
second  pair  of  lumbar  nerves,  the  two  perforating  branches  which  descend 
m  front,  and  on  the  ins.de,  of  the  thigh,  to  be  distributed  to  the  skin  of  the 
flank  and  the  internal  crural  region.  " 
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The  third,^  also  passes  ontwanls,  above  tlio  psoas  muscles,  which  receive 
from  it  several  divisions,  and  ramifies  iu  the  muscles  of  the  flank.    It  has 
also  perforating  nerves,  destined  to  the  inguinal  region,  and  these  comport 
themselves  in  a  sufficiently  interesting  manner  to  merit  particular  mention. 
They  are  usually  tl)reo  in  number :   an  internal  and  two  external  iwjmnnl 
nerves.    The  three  pass  at  first  beneath  the  peritoneum,  and  are  directed 
backwards,  downwards,  and  outwards,  towards  the  inguinal  canal,  which 
they  enter,  one  to  the  inside,  the  otlier  to  the  outside  of  the  spermatic 
cord.     Tliey  give  off  some  filaments   to  the  cremaster  _  and  abdominal 
muscles,  and  at  last  ramify  in  the  envelopes  of  the  testicle,  tlie  sheath, 
and  the  skin  of  the  inguinal  region.    The  two  external,  nerves  are  often 
confounded  in  a  single  trunk  on  their  arrival  at  the  cremaster  muscle.  The 
disposition  they  affect  at  their  origin  is  extremely  variable ;  sometimes  they 
have  each  a  distinct  commencement,  and  separately  traverse  either  the  small 
or  larce  psoas  muscle,  or  the  space  between  these  ;  and,  at  other  times,  the 
internal  and  one  of  the  external  inguinal  nerves  proceed  from  a  common 
trunk  at  the  intervertebral  foramen,  the  second  external  nerve  then  arising 
alone  towards  the  external  border  of  the  great  psoas  muscle.  Most  frequently, 
the  internal  nerve  receives  a  branch  from  the  fourth  pair-,  and  it  is  even 
sometimes  entirely  formed  by  that  branch.    This  variation  m  arrangement 
is  not,  however,  the  exclusive  appanage  of  the  inguinal  nerves  ;  we  have 
seen  the  third  pair  only  supply  these  three  nerves  and  the  filaments  ot  the 
psoas  muscles,  without  being  prolonged  into  the  muscles  of  the  flank. 

The  fovrtli  ^  pierces  the  small  psoas  muscle,  and  enters  the  space  separating 
it  from  its  congener— the  great  psoas.  After  passing  between  the  peritoneum 
and  the  lumbo-iliac  aponeui-osis,  it  arrives  below  the  angle  of  the  haunch, 
and  makes  its  exit  from  the  abdomen ;  it  then  descends  withm  and  m  front 
of  the  fascia  lata  muscle,  and  accompanying  the  divisions  of  the  circumflex 
iliac  artery,  it  is  prolonged  to  the  stifle,  where  it  is  expended  m  the  skm. 
At  its  origin,  it  abandons  :  1,  A  thick,  short  branch  to  the  great  psoas 
muscle  •  2,  A  large  anastomosing  branch  which  concurs  m  the  formation  ot 
the  lumbo-saci-al  plexus ;  3,  A  filament  that  joins  the  internal  inguinal 
nerve  furnished  by  the  third  pair.  We  have  already  mentioned  that  this 
nerve  sometimes  emanates  entirely  from  the  fourth  pair. 

The  nftli  and  sixth,  much  more  voluminous  than  the  preceding,  unite, 
and,  with  the  three  first  sacral  pairs,  form  the  nervous  plexus  ot  the 

abdominal  limb.  .  .,,  .  4.1 

All  the  inferior  lumbar  branches  communicate  with  the  great  sympatlietic 
by  several  filaments,  which  pass  across  the  fasciculi  of  the  small  psoas  miiscle  ; 
Sd  an  communicate  with  each  other:  the  two  last  by  fusion  of  their  fibres 
and  the  first  five  by  means  of  more  or  less  voluminous  anastomotic  branches 
which  are  far  from  being  constant. 

Article  IV.— Saokal  Nerves  (5  Pairs). 
We  describe,  as  sacral  nerves,  not  only  the  four  double  cords  which 
escape  by  the  lateral  foramina  of  the  os  sacrum,  but  also  the  nei^e  tlia 
passes  through  the  intervertebral  foramen  between  that  bone  and  the  last 

'•^"S—^^^^^^  -  ---^n  ramuscules  that  pass  through  the 

.  lleprescMting  the  aMomlno-cicnilal  and  Mo.o-!7e«r<«|  branches  of  Man. 
=  'iZfLoro-cutaneou.  hraru-h  of  the  lumbar  picxm  of  Man. 
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suporsacral  foramen,  reach  the  muscles  lodged  on  the  sides  of  the  sacral 

spine,  and  terminate  in  the  skin  of  the  croup. 

Infeeiok  Branches. — Tliick  nervous  trunks,  which  diminish  in  volume 

from  the  first  to  the  fifth,  and  leave  tlie  sacral  canal  to  pass  downwards  and 

backwards  on  the  sides  of  the  pelvic  cavity. 

The  first,  second,  and  third  are  directed  towards  the  great  ischiatic  opening, 

and  ai-e  united  into  a  wide  nervous  band  that  constitutes  the  pelvic  portion 

of  the  lumbo-sacral  plexus,  to  be  described  at  another  time. 

The  fourth  and  fifth  coui-se  along  the  side  of  the  pelvic  cavity,  in  the 

textui-e  of  the  sacro-sciatic  ligament,  or  even  within  it ;  united  at  their 

base  by  an  anastomosing  filament,  they  do  not  usually  commimicate  in  a 

du-ect  manner  with  the  fasciculus  formed  by  the  three  first  pairs. 

The  fourth  constitutes  the  internal  pudic  nerve,  which  passes  between  the 

two  roots  of  the  corpora  cavernosa  in  bending  round  the  ischial  arch,  where 
it  lies  nearly  alongside  its  fellow  of  the  opposite  side.  This  nerve  after- 
wards descends  on  the  dorsal  border  of  the  penis  in  the  midst  of  the  magni- 
ficent venous  plexus  of  that  organ,  describing  flexiiosities  which  allow  it  to 
adapt  itself  to_  the  elongation  of  the  penis.  Arriving  at  the  extremity  of  the 
organ,  it  terminates  in  numerous  divisions  in  the  proper  erectile  tissue  of 
this  part,  or  in  the  mucous  membrane  covering  it.  On  its  course  it  emits 
very  long  flexuous  branches,  whose  ultimate  ramifications  enter  the  corpora 
cavernosa,  or  go  to  the  urethral  canal ;  before  leaving  the  pelvis,  it  gives  ofi;  be- 
hind, two  thm  ramuscules  destined  to  the  muscles  and  skin  of  the  perineo-anal 
region.  These  ramuscules,  like  the  principal  trunk,  receive  anastomotic  fila- 
ments from  one  of  the  ischio-muscular  branches  of  the  lumbo-sacral  plexus. 

Ihe  fifth  IS  the  anal  or  hcemorrhoidal  nerve.  It  passes  backward,  above 
tJie  preceding,  and  is  distributed  to  the  sphincter  muscle  and  the  surround- 
ing integuments.  Before  quitting  the  pelvis,  it  gives  a  ramuscule  to  the 
levator  am. 

The  five  inferior  sacral  branches  emit,  near  their  origin,  a  more  or  less 
slender  filament  that  proceeds  to  the  pelvic  or  hypogastric  plexus.  The 
anastomotic  divisions,  through  which  they  communicate  with  the  sympathetic 
Cham,  are  generally  thick,  short,  and  multiple. 

Article  V.— Coocygkal  Nerves  (6  to  7  Pairs). 
In  the  coccygeal  region  are  found  two  pairs  of  nerves,  one  placed 
beneath  the  depressor  muscle  of  the  tail,  the  other  below  the  lateral 
sacro-coccygeal  muscle     These  two  nerves  extend  to  the  extremity  of  the 
taJ  throwing  off  on  their  track  some  muscular  and  cutaneous  filaments. 

iwlL   \  '""^P^'"'"'"  ^'^'^  ^^^"^^^^^  branches  of  the  coccygeal 

nerves,  which  gradually  amalgamate  to  form  the  two  trunks. 

Ihese  coccygeal  branches  are  six  or  seven  in  number,  and  very  distinct- 

^Z-it'^^T^     7^T."  ^^^^  1^^*-    Th;  first  only  gives  a 

slender  filament  for  the  formation  of  each  coccygeal  trunk;  it  is  chiefly 
expended  m  the  integuments  and  muscles  at  the  bise  of  the  tail.  ^ 

Article  VI.-Composite  Nerves  formed  by  the  Inferior  Branches  op 

THE  Spinal  Nerves. 
Wo  already  know  tliat  these  nerves  represent  three  groups  •   1  The 
<hr,ph-aomatzc  n^^^^  3    rphc  lumho.sacml  kexns. 

Ihoy  will  bo  studied  m  this  order.  i'^t-.o"*. 

'     3  0 
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DIAniUAGMATIC  (oil  PHBEKIC)  NERVE. 

The  diapliraqmatic  nerve  (the  internal  respiratory  nerve  of  Bell)  is  formed 
bv  two  T)vincipal  branches,  and  a  small  acce«sory  ramnsciilc  wh()BO  presence 
is  not  constant.  The  latter  comes  from  the  fifth  cervical  pair  ;  the  Us'O 
others  proceed,  one  from  the  next  pair,  the  other  from  tue  brachial  plexus. 
The  br-mch  from  the  sixth  pair  pierces  the  inferior  scalenus  muscle  Iroin 
within  to  without,  gives  off  a  filament  to  the  brachial  plexus,  and  descends 
obliciuoly  backwards  to  the  surface  of  the  muscle  it  passes  through,  to  unite, 
at  the  entrance  to  the  chest,  with  the  branch  of  tliat  plexus.  This  latter 
branch,  generally  shorter  and  thicker,  comes  exclusively  from  the  seventh 

cervical  pair.  t  .     .i  • 

The  trunk  of  the  diaphragmatic  nerve,  formed  m  this  manner,  attei 
receiving  the  branch  of  the  fifth  pair-when  it  exists,  passes  withm  the 
axillary  artery,  along  with  the  pneumogastric  nerve,  and  often  at  this  point, 
though  not  always,  obtains  a  filament  from  the  great  sympathetic  It  then 
gains  the  side  of  the  base  of  the  heart,  passing  beneath  the  pleura,  and 
finally  attains  the  phrenic  centre,  after  a  course  of  at  least  eight  inches 
between  the  two  lamina3  of  the  posterior  mediastinum-the  left  nerve  being 
in  the  proper  mediastinum,  while  that  of  the  right  side  lies  m  the  serous 
septum  intended  for  the  posterior  vena  cava.  vi.e  .'^tn 

Even  before  its  arrival  at  the  aponeurotic  centre,  this  nerve  divides  into 
several  branches,  whose  ramifications  pass  to  the  sides  of  the  pillars  of  the 


muscle. 

BRACHIAL  PLEXUS 


This  plexus  comprises  an  enormous  fasciculus  of  nerves,  situated  between 
the  thoracic  parietes  and  the  inner  face  of  the  antenor  member,  formed  by 
the  nfeXr  branches  of  the  sixth,  seventh  and  eighth  cervical  and  the  Wo 
firstToial  pairs,  and  principally  destined  to  the  muscles  and  integuments 

''^'^Modrofconsiitution.--l^he  sixth  cervical  pair  only  assists  in  the  forma- 
tion of  this  plexus  by  the  slender  filament  from  its  diaphi-agmatic  branch 
J  T+lfp  next  two  are  entirely  devoted  to  it,  as  well  as  the  first  dorsal,  with 
the  x  ep  Snif  a  veTtHnLmuscule,  which  constitutes  the  first  intercostal 
nerve  The  root  furnished  by  the  second  dorsal  pan-  only  ^'epi-esents  a  very 
sm\Tl  part  of  its  inferior  branch,  the  other  portion  forming  a  somewhat 

^"'Sr  ittS^^^^^^^^^^  towards  each  other,  and  gain  the  interstice 

between  the  two  portions  of  the  scalenus  muscle  (if  we  consider  it  as  one) 
whreThev  unite,  and  become  confounded  into  a  single  fasciculus  by  sendnig 
where  they  unite  to  each  other ;  this  fasciculus  soon  separates  into 

n  S  at  niToTdwS^^^  whose  disposition  will  be  referred  to  presently. 
?t  win  rrmSke^^  that  the  intercrossing  of  the  branches  composing  the 

•  take  place  m  a  i,un  fli„,„p„ts  from  any  pair  of  nerves  for  a  certain 

It  IS  easy       f  Ij^^^it/gt^^^^^^  ^^-elual  plexus,  especially  after 

distance  in  .t^^^  f  7^^;?"^  ""^J  originating  fasciculus  of  the  brachial 

maceration  m  dilute  nitiic  acid.  «^  °  comprised  between  the  superior 

J^Sg  ^i":Zo  ^ortionl  of  that  muscle,  it  bends  round  the  first  nb 
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by  its  posterior  border,  and  corresponds  inwardly  to  tbe  vertebral  artery  and 
vein,  as  well  as  to  the  nervous  vertebral  filament  proceeding  to  the  sympathetic, 
and  accomi^anying  these  vessels. 

Mode  of  distrihuiion. — Immediately  after  leaving  the  interspace  in  the 
scalenus,  the  brachial  plexus  arrives  beneath  the  shoulder,  near  the  sca2iulo- 
humeral  angle.  There  it  divides  into  a  certain  number  of  branches,  amongst 
which  it  is  impossible  to  distinguish  tlie  terminal  divisions  and  collateral 
ramuscules.  Without  noticing  this  distinction,  however,  we  will  describe 
them  in  succession,  commencing  with  those  that  pass  to  the  trunk,  and  after- 
wards those  which  are  destined  for  the  limb.  The  latter  will  bo  examined 
in  the  following  order :  first,  the  shortest,  or  those  which  proceed  to  the 
uj)i)er  parts  of  the  member,  and  next,  the  longest  branches,  or  those  jrassing 
to  the  foot. 

All  these  divisions  are  named  and  classified  in  the  folio  win »  enumera- 
tion : 

1.  Diaphragmatic  branches. 

2.  Angularis  and  rhomboideal  branch. 

3.  Serratuf!  magnus  or  superior  thoracic  branch. 

4.  Pectoral  or  inferior  thoracic  branches. 

5.  Subcutaneous  thoracic  branch. 

6.  Latissinius  dorsi  or  great  dorsal  branch. 

7.  Axillary  nerve. 

8.  Adductor  brachii  or  teres  major  brandies. 

9.  Suhsccqmlar  branches. 

10.  Super  scapular  nerve. 

11.  Anterior  brachial  or  musculo-cutaneous  nerve. 

12.  Badial  nerve. 

13.  Ulnar  or  cubito-cutaneous  nerve. 

14.  Median  or  cubito-plantar  nerve. 

Prepabation  OF  THE  Brachtal  PLExus.-Tlie  animal  is  placed  in  the  first  position,  and 
slightly  iDclmed  to  one  side  by  allowing  one  of  the  anlerior  limbs  to  hang  ii„- 
re.^tramed  The  pectoral  muscles  are  then  excised  close  to  tlieir  insertion  in  the  unfixed 
limb  and  turned  upwards,  maintaining  them  in  this  position  by  the  chain  tentacula 
which  are  detached  superiorly  to  a  band  that  unites  the  extremities  of  the  two 
suspensory  diagonal  bai^.  Care  should  be  taken  to  separate  the  pectoralis  magnns  from 
the  pannicuhs  1.1  allowing  the  latter  to  fall  on  the  table  along  with  tlie  limb  By  tear- 
ing through  the  considerable  mass  of  cellular  tissue  surrounding  the  nerves  of  the 
brachial  plexus,  these  soon  appear,  niid  may  be  isolated  with  the  greatest  facility  It  is 
ady.sable  in  this  dissection  to  preserve  the  arteries;  and  it  is  also  of  i.nportrnce  to  1.  ave 
be  perforating  intercostal  branches  intact,  in  order  to  observe  the  anastomoses  of  these 
with  the  subcutaneous  thoracic  division.  uaoiumusea  oi  mese 

rPlnHnn'«^f°tfo'""™'  n'^^'     ^^'-^  ^^"^  Separated  from  the  trunk,  and  the 

ih^Sis  iuirrt  7rf^z:^r'  '^'^     '^-^  ^^-^^-^^ 

To  trace  the  divisions  of  the  principal  nerves  from  this  nlexus   n  limb  n,-.t;,-«i,r 

rvrt?7e^'°'{  "  "^f'  "^7^'  l'"^^^'^''^'  with  IL^  nXies  ii  i^^^^^ 

rr.res%47  M  Mon,,  and  can  be  more  readily  dissected? 

1^  igiues  347,  348  will  guide  the  student  m  looking  for  these  nervous  divisions. 

1.  Diaphragmatic  Branches. 
See  the  description  of  the  diaphragmatic  nerve  above. 

2.  The  Angularis  and  Bhomboideal  Branch.  ■  (Fig.  347,  7.) 
Entirely  furnished  by  the  sixtli  cervical  pair,  this  branch  is  directed 
upwards  to  the  surface  of  tlio  angularis  (anterior  portion  of  the  serratus 

3  c  2 
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magnns).  It  soon  divides  into  several  filaments,  vvhicli  are  wholly  expended 
in  the  suhstance  of  that  muscle,  the  serratus  magnus,  and  the  rhomboideus. 
The  filament  supplying  the  latter  is  slender  and  very  long,  and,  to  reach  its 
destination,  passes  through  the  angularis. 

3.  Serratus  Magnus,  or  Superior  Thoracic  Branch.  (Fig.  347,  8.) 
This  very  remarkable  branch  proceeds  by  two  principal  portions  from 
the  fasciculus  common  to  all  the  divisions  of  the  brachial  plexus:  one 
emanating  from  the  sixth  cervical  pair ;  the  other  from  the  seventh,  and 
always  traversing  the  last  fasciculus  of  the  scalenus  before  joining  the  first. 
The  single  branch  resulting  from  the  union  of  these  two  roots  is  thm  and 
very  wide.  It  passes  back  to  the  surface  of  the  serratus  magnns,  crossing 
the  direction  of  its  fibres,  and  is  expended  in  its  substance,  sending  regularly- 
arranged  ramifications  upwards  and  downwards. 
This  is  the  respiratory  nerve  of  Bell. 


4.  Pectoral  or  Inferior  Thoracic  Branches. 

Five  principal  are  distinguished :  ■,.^.•11 
1   One  emanating  from  the  sixth  and  seventh  cervical  pairs,  particularly 
the  former,  and  passing  to  the  internal  face  of  the  Bterno-prescapularis  (or 
nectoralis),  to  ramify  exclusively  among  its  fibres,  after  dividing  into  two 
branches:  an  anterior,  short  and  thick,  and  a  posterior,  long  and  slender 

^^  '2  A'l'eJond  branch,  arising  from  the  anterior  brachial  and  cubito-plantar, 
or  median  nerves,  by  two  roots,  which  join  in  forming  an  arch  beneath  the 

"^"'^t^'l^ssTs^between  the  two  portions  of  the  deep  pectoral  muscle,  and 
terminates  in  the  superficial  one,  after  furnishing  some  ramuscules  to  the 
pectoralis  magnus  by  means  of  a  long  thin  filament  which  is  carried  back 
to  the  external  sui-face  of  that  muscle  (Fig.  347,  11). 

3  The  other  three,  destined  to  the  pectoralis  magnus,  generally  come 
from  the  trunk  that  constitutes  the  subcutaneous  thoracic  branch  bom- 
prised  between  the  serratus  magnus,  and  pectoralis  magniis,  they  are 
directed  downward  and  backward,  and  enter  the  latter  muscle.  One  ol  tJicm, 
longer  and  thicker  than  the  other,  follows  the  course  of  the  spur  vein. 

5  Subcutaneous  Thoracic  Branch.    (Fig.  347,  9.) 

This  is  a  very  remarkable  nerve,  arising  from  the  brachial  plexus  by  a 
trunk  common  to  it  and  the  ulnar  nerve.  Placed  at  first  to  the  "\«'dc  «f  that 
ne"ve,  it  soon  leaves  it  to  pass  backward  to  the  internal  face  of  tbe  caput 
mn  Jnmn  and  the  panniculns  caruosus.  In  its  long  course,  it  acts  as  a 
ZInZ  to  the  spur  vein,  above  which  it  is  situated.  It  may  be  followed 
?o  the  flank,  where  its  terminal  divisions  are  lost  in  the  substance  of  he 
subcutaneous  muscle.  Those  it  gives  off  are  also  destined  to  that  muscle  ; 
t^y  Son  ose  with  the  majority  of  the  perforating  intercostal  nerves, 
forming  an  elaborate  network  on  the  inner  face  of  the  P'^""^^;^!;^- 

One  of  its  branches,  along  with  a  voluminous  P^f '^'^^"^6  "^^1"^ 
bends  round  the  inferior  border  of  the  latissimns  dorsi,  and  passes  forward 
to  enter  the  scapulo-humeral  portion  of  the  subcutaneous  muscle. 
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NERVES  OF  THE  DRACHIAIi  PLEXUS. 

of  tliiit  lir.-nicli.— A,  Humeral  nrtcry;  n,  Posterior  riulhi I  artery 


Diaphragmatic  brancli  of 
the  sixth  cervical  pair, 
furnishing  a  branch  to 
the  brachial  plexus ;  2, 
Seventh  cervical  pair  ;  3, 
Eighth  cervical  pair;  4, 
First  dorsal  pair ;  5, 
Second  dorsal  pair;  6, 
Great  dorsal  branch ;  7, 
Angularis  and  rhomboid- 
eal  branch;  8,  Superior 
thoracic  branch  ;  9,  Sub- 
cutaneous thoracic  branch, 
giving  rise,  near  its  origin, 
to  the  three  inferior  tho- 
racic branches ;  12,  Nerve 
of  the  adductor  of  the 
arm  ;  13,  Axillary  nerve  ; 

14,  Subscapular  nerves ; 

15,  Su])erscapular  nerve; 

16,  Radial  nerve;  17, 
Anterior  brachial  nerve  ; 
18,  Ulnar  nerve ;  19,  Its 
internal  cutaneous  branch ; 
20,  Median  nerve;  21, 
Its  autibrachial  nuisculo- 
cutancous  branch  ;  22,  22 
22,  Superficial  ramuscules 
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6.  Ch-eat  Dorsal  Branch.    (Pig.  347,  6.) 
Formed  of  fibres,  the  larger  portion  of  wliich  come  from  tlie  eiglitli 
cervical  pair,  this  branch  proceeds  backwards  and  upwards  to  the  internal 
face  of  the  latissinuis  dorsi,  and  is  soon  expended  in  that  muscle.   It  is  long 
and  thick. 

7.  Axillary  or  Circumflex  Nerve.  (Fig.  347,  13.) 

Somewhat  considerable  in  volume,  this  nerve  is  furnished  directly  by  the 
eighth  cervical  pair.  It  passes  backward  and  downward  on  the  internal 
face  of  the  subscapularis  muscle,  to  the  interstice  between  it  and  the  adductor 
of  the  arm,  where  it  crosses  the  subscapular  artery.  It  proceeds  behind 
the  scapulo -humeral  articulation,  along  with  the  circumflex  artery,  enters 
between  the  short  abductor  of  the  arm  and  the  caput  magnum  and  medium, 
and  arriving  beneath  the  abductor  brachii,  it  divides  into  several  diverging 
branches,  destined  to  the  two  abductors,  the  levator  humeri,  and  even  to  the 
integuments  covering  the  anterior  region  of  the  arm. 

Before  entering  the  space  that  lodges  the  subscapular  artery,  it  sends 
filaments  to  the  teres  internus. 


8.  Nerve  of  the  Adductor  of  the  Armor  Teres  Major.   (Fig.  347,  12.) 

This  arises  from  the  eighth  cervical  pair,  like  the  preceding,  by  the 
same  trunk,  and  passes  backward,  at  fii-st  on  the  subscapularis  muscle, 
then  the  adductor,  in  the  substance  of  which  it  disappears  by  numerous 
filaments. 

9.  Subscapular  Branches.  (Fig.  347,  14.) 

These  branches  are  two  in  number,  and  are  generally  derived  from  the 
trunk  of  the  seventh  pair.  After  a  short  course  backwards,  they  divide 
into  several  ramuscules  which  pass  among  the  fibres  of  the  subscapularis 
muscle. 

10.  Super-scapular  Nerve.   (Fig.  347,  15). 

Very  short  and  thick,  this  nerve  is  formed  by  the  sixth  and  seventh 
cervical  pairs.  After  a  brief  com-se  backwards,  between  the  angularis  on 
the  one  side,  and  the  pectoralis  prescapularis  and  super-spinatus  on  the 
other,  it  gains  the  space  between  the  latter  muscle  and  the  subscapularis, 
and  enters  it  a  little  above  the  super-  or  prescapular  artery.  It  is  then 
carried  to  the  external  face  of  the  scapula,  after  bending  round  the  anterior 
border  of  that  bone,  passes  across  the  acromion  spine,  and  ascends  to  the 
subspinous  fossa,  to  expend  itself  in  the  muscle  occupying  this  space.  On  its 
passage  beneath  the  superspinatus,  it  gives  off  several  ranniscules  to  that 
muscle. 

11.  Anterior  Brachial  or  Musculo-cutaneoiis  Nerve.  (Fig.  347,  17.) 
This  nerve  proceeds  from  the  seventh  and  eighth  cervical  pairs,  descends 
to  the  internal  face  of  the  scapulo-humeral  articulation,  and  meets  the 
axillary  artery,  which  it  crosses  outwardly,  at  an  acute  angle.  It  then 
ioins  the  median  nerve  by  a  large  short  branch,  that  passes  beneath  the 
artery  and  forms  a  loop  around  it ;  descending  in  front  of  the  median 
nerve  to  the  bifurcation  of  the  coraco-humuralis,  it  insinuates  itself  between 
the  tvvo  branches  of  that  muscle,  and  brcaldng  up  into  several  ascending 
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and  clesccndiug  ramuscules, 
enters  the  substance  of  the 
coraco-radialis.  It  also  fur- 
nishes fihxmcnts  to  the  coraco- 
hunieralis,  before  its  passage 
between  the  two  branches  of 
that  muscle.  Besides  this,  it 
concurs,  by  a  small  branch,  in 
the  formation  of  one  of  the 
anterior  thoracic  nerves. 


12.  Badial  Nerve.   (Figs.  347, 
16 ;  348,  3.) 

This  is  certainly  the  largest  ^■ 
nerve  furnished  by  the  brachial 
j)lexus.  It  arises  chiefly  from 
the  first  dorsal  pair,  and  is 
directed  backwards  and  down- 
wards, on  the  inner  face  of  the 
subscapularis  and  adductor  mus- 
cle of  the  arm,  whose  direction 
it  crosses.  In  this  portion  of  its 
course,  it  proceeds  parallel  to 
the  humeral  artery,  from  which 
it  is  separated  by  the  ulnar 
nerve.  Arriving  at  the  deep 
humeral  artery,  which  it  leaves 
on  the  outside,  it  passes  behind 
the  humerus  with  the  divisions 
of  that  artery,  and  enters  be- 
tween the  large  extensor  and 
short  flexor  of  the  fore-arm. 
After  creeping  along  the  pos- 
terior border  of  the  latter 
muscle,  it  gains  the  anterior 
face  of  the  ulnar  and  radial  ar- 
ticulations, where  it  is  covered 
by  the  two  principal  extensors 
of  the  metacarpus  and  the  pha- 
langes, and  meeting  the  radial 
artery,  accompanies  it  on  to  the 
oblique  extensor  of  the  meta- 
carpus. There  it  terminates  by 
two  branches  which  enter  the 
textui-e  of  that  muscle. 

1,  Subscapular  nerve;  2,  Axil- 
lary nerve ;  3,  Radial  nerve ;  4, 
Superficial  ramiiscule  of  the 
imiticuio-cutnneous  nerve;  5, 
Ulnar  nerve  ;  (!,  Its  terminal 
cutaneous  branch. — A,  Anterior 
radial  artorv. 


Fig.  348. 
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In  its  courso,  it  successively  gives  off : 

1.  Before  leaving  tlio  internal  face  of  tlie  limb,  to  pass  beneatli  the  mass 
of  extensor  muscles  of  tlie  fore-arm,  a  very  thick  fasciculus,  composed  of 
several  branches — descending  and  ascending.  The  latter  bend  round  the 
terminal  tendon  common  to  the  latissimus  dorsi  and  teres  internus,  to 
become  lost  in  the  body  of  the  great  extensor ;  the  others  roacli  eitlier  the 
long  and  middle  extensors,  or  the  inferior  portion  of  the  principal  muscle — 
the  large  extensor. 

2.  Behind  the  arm,  filaments  to  the  short  and  small  extensors  of  the 
fore-arm,  and  several  cutaneous  ramuscules,  disengaged  from  beneath  the 
short  extensor,  that  descend  beneath  the  skin  on  the  anterior  face  of  that 
part. 

3.  In  the  antibrachial  region,  branches  to  the  anterior  extensor  and 
external  flexor  of  the  metacarpus,  and  the  two  extensors  of  the  digit. 

In  brief,  we  see  that  the  radial  nerve  animates  the  whole  mass  of  the 
extensor  muscles  of  the  fore-arm  and  foot,  besides  a  flexor  of  the  latter,  and 
that  it  endows  the  integument  of  the  anterior  antibrachial  region  with 
sensibility. 

13.  Ulnar,  or  Cuhito-cutaneous  Nerve.    (Figs.  347,  18  ;  348,  5.) 

Chiefly  formed  by  fibres  from  the  dorsal  pairs,  this  nerve,  less  consider- 
able in  volume  than  the  preceding,  proceeds  backward  and  downward,  and 
places  itself  behind  the  humeral  artery,  which  it  accompanies  to  below  the 
origin  of  the  deep  humeral.  After  crossing  the  latter  vessel,  it  passes 
between  the  long  and  middle  extensors  of  the  fore-arm,  and  gains  the  inner 
side  of  the  elbow,  running  over  the  epicondyle,  below  the  ulnar  band  of 
the  oblique  flexor  of  the  metacarpus.  It  follows  the  posterior  border  of  that 
muscle  to  near  the  supercarpal  or  pisiform  bone,  where  it  terminates  by 
two  branches.  In  the  latter  part  of  its  course,  it  lies  beneath  the  anti- 
brachial aponeurosis,  accompanied  by  a  division  of  the  epicondyloid 
artery. 

One  of  the  two  branches,  the  cutaneous  (Fig.  348,  6),  crosses  the  space 
between  the  terminal  tendons  of  the  external  and  oblique  flexor  muscles  of 
the  metacarpus,  as  well  as  the  antibrachial  aponeurosis,  to  spread  itseK  in 
several  ascending  horizontal  and  descending  filaments,  beneath  the  skin  of  the 
fore-arm,  the  anterior  face  of  the  knee,  and  the  external  side  of  the  cannon. 
The  other  branch,  with  a  ramuscule  from  the  median  nerve,  constitutes  the 
external  plantar  nerve. 

In  its  coui'se,  the  ulnar  nerve  gives  off  two  fasciculi  of  collateral  branches. 
The  first  (Fig.  347,  19)  is  detached  from  the  principal  trunk  a  little  above 
the  epicondyloid  artery,  and  passes  backward  and  downward  between  the 
long  extensor  of  the  fore-arm  and  the  pectoralis  transversus,  supplying  some 
filaments  to  the  latter,  and  traverses  it  to  become  subcutaneous,  and  to  be 
distributed  to  the  skin  of  the  fore-arm,  beneath  the  elbow.  The  second 
arises  at  the  epicondyle,  and  is  destined  to  all  the  muscles  of  the  posterior 
antibrachial  region,  except  the  external  and  internal  flexors  of  the 
metacarpus. 

14.  Median,  or  Cubito-plantar  Nerve.  (Fig.  347,  20.) 
This  nerve  is  composed  of  fibres  coming  from  the  dorsal  and  eighth 
cervical  pairs.    It  is  detached  from  tlio  posterior  part  of  the  trunk  of  the 
plexus  to  proceed  to  the  axillary  artery,  where  it  forms  an  anastomosis  with 
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the  anterior  brachial  nerve,  through  the  loop  already  noticed  when  describing 
that  nerve  as  being  formed  by  filaments  passing  from  one  cord  to  the  other. 

Leaving  this  point,  it  is  placed  in  front  of  the  humeral  artery,  and 
accompanies  it  to  its  terminal  bifurcation  ;  then  it  continues  to  descend  on 
the  inner  face  of  the  limb,  along  with  the  principal  branch  of  tliat  artery — 
the  posterior  radial — until  it  reaches  the  ulnar  articulation,  where  it  resjionds 
to  the  internal  ligament  of  that  joint,  and  where  it  crosses,  at  a  very 
acute  angle,  the  direction  of  its  satellite  vessel  to  become  posterior.  This 
position  it  inverts  below  the  articulation,  when  it  assumes,  and  preserves  for 
the  greatest  part  of  its  extent,  its  antibrachial  course,  remaining  always  a 
little  more  superficial  than  the  artery.  Above  the  lower  thii-d  of  the  fore- 
arm, it  bifiu'cates  to  form  the  plantar  nerves. 

In  its  course,  this  nerve  successively  furnishes  : 

1.  Before  its  arrival  on  the  axillary  artery,  one  of  the  originating 
branches  of  the  thoracic  nerve  destined  to  the  superficial  pectoral  muscle. 

2.  At  the  middle  of  the  humerus,  a  long  branch,  represented  in  Man  by 
that  portion  of  the  musculo-cutaneous  nerve  which  proceeds  to  the  anterior 
brachial  muscle  and  the  skin  of  the  fore-arm.  This  branch  enters  beneath, 
the  coraco-radialis  or  biceps,  and  forms  two  divisions;  one  of  which  is 
expended  in  the  short  flexor  of  the  fore-arm;  while  the  other  passes 
between  that  muscle  and  its  congener,  the  long  flexor,  to  become  superficial 
and  gain  the  internal  aspect  of  the  limb,  when  it  breaks  up  into  two 
principal  filaments,  which  pass  to  the  external  face  of  the  antibrachial 
aponeurosis,  and  accompany  with  their  divisions  the  two  subcutaneous 
veins  of  the  fore-arm  to  below  the  carpal  region  (Fig.  347,  21,  22). 

3.  In  the  antibrachial  region,  and  at  various  elevations,  but  particularly 
below  the  ulnar  articulation,  ramifications  to  the  internal  flexor  of  the 
metacarpus  and  the  two  flexors  of  the  phalanges. 

Plaktar  Nerves. — These  nerves,  two  in  number,  are  distinguished  as 
internal  and  external. 

The  internal  plantar  nerve,  one  of  the  terminal  branches  of  the  median 
nerve,  lies  beside  the  collateral  artery  of  the  cannon,  and  follows  that  vessel 
along  the  perforans  tendon  to  near  the  fetlock,  where  it  ends  in  several 
digital  branches.  In  its  track  it  furnishes  a  number  of  cutaneous  metacarpal 
ramuscules,  and  an  anastomosing  branch,  which,  after  being  detached  from  the 
principal  trunk,  about  the  middle  of  the  cannon,  bends  obliquely  behind  the 
flexor  tendons  to  join  the  external  plantar  nerve.  This  is  formed  by  the 
union  of  two  branches :  one  coming  from  the  ulnar  nerve,  the  other  from 
the  median,  and  joining  the  first  at  the  upper  border  of  the  pisiform  bone 
after  passmg  beneath  the  inferior  extremity  of  the  oblique  flexor  of  the 
metacarpus.  This  nerve,  which  accompanies  the  external  coUateral  vein  of 
the  cannon  for  its  entire  length,  descends  with  it,  and  with  an  arteriole  that 
concurs  in  forming  the  subcarpal  arch,  outside  the  flexor  tendons,  in  a 
special  fibrous  channel  of  the  carpal  sheath.  Near  the  superior  extremity  of 
the  cannon,  within  the  head  of  the  external  metacarpal  bone,  it  sends  on 
the  posterior  face  of  the  suspensory  ligament  of  the  fetlock  a  deep  plantar 
branch  chiefly  destined  to  the  fleshy  portion  of  the  interosseous  muscles 
It  is  the  analogue  of  the  deep  palmar  branch  of  the  ulnar  nerve  in  Man 
Continuing  its  descending  course  along  the  perforans  tendon,  it  throws  off 
some  superficial  metacarpal  ramuscules,  receives  the  accessory  branch 
supplied  by  the  internal  nerve,  and  terminates,  like  the  latter,  in  a  number 
of  cbgital  branches  on  ai-riving  at  the  fetlock;  these  it  now  remains  for  us 
to  examine. 
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Tlic  (Vu/dal  branches,  or  collutcruh  of  Uic  (lujit,  and  the  terniiniil  bi  anchce 
(iC  the  phuitar  nerves,  arc  three  in  number  on  each  side,  and  accompany  the 
digital  artery  and  vein,  wliich,  at  some  points,  they  cover  witli  their  divisions. 


Fig.  349. 


V.  VGRM. 

NERVES  OF  THE  DIGIT. 

I'lmtMi-  uorvc-  v.  Median  branch;  c,  Anterior  branch;  D,  Digital  "rl'-y; 
'incont  an    cl    i'sio.  ,ivon  olF  to  tile  cartilaginous  bulbs;  I    I  Branch  to  the 

uerve  throughout  its  iihalangoal  course. 
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They  seimrate  from  oiio  auotlier  nearly  at  tlie  insertion  of  ilio  suspensory 
ligiimout  into  the  sesamoid  bones.  One  of  them  descends  in  front  of  the 
vein ;  another  passes  between  tlio  two  vessels  ;  while  the  third  follows  the 
artery  behind.  They  may,  therefore,  be  distinguished,  according  to  their 
position,  into  anterior,  middle,  and  foslcrior  (Fig.  349,  m,  o,  b). 

The  anterior  branch  distributes  its  collateral  divisions  to  the  skin  on  the 
anterior  face  of  the  digit,  and  its  terminal  ramuscules  in  the  coronary 
cushion. 

The  middle  branch  frequently  anastomoses  with  the  other  two,  par- 
ticularly with  the  anterior,  and  to  such  a  degree  as  to  be  scarcely  dis- 
tinguished from  it;  it  enters  the  coronary  cushion  and  the  podophyllous 
tissue. 

The  posterior  branch,  much  more  considerable  than  the  preceding,  and  a 
veritable  continuation  of  the  plantar  nerve,  is  at  first  superposed  on  the 
digital  artery,  then  it  is  j)laced  immediately  behind  that  vessel.  It  descends 
with  it  to  near  the  basilar  process  of  tlie  third  phalanx,  follows  the  pre- 
lilantar  ungueal  artery  into  the  lateral  fissure  of  that  phalanx,  and,  like  that 
vessel,  expends  itself  in  the  midst  of  the  podophyllous  tissue,  as  well  as  in  the 
osseous  structure.  This  branch  gives  off  numerous  ramuscules  on  its  course. 
Of  these  there  may  bo  more  particularly  noticed :  1,  Some  posterior 
divisions,  distributed  behind  the  flexor  tendons,  especially  at  the  fetlock ; 
2,  A  satellite  branch  to  the  artery  of  the  plantar  cushion  ;  3,  A  filament 
arising  below  the  lateral  cartilage,  passing  forward,  in  proximity  to  the 
anterior  branch  of  the  arterial  coronary  circle,  and  becoming  lost  in  the 
meshes  of  the  deep  venous  network  of  the  cartilage  ;  4,  A  small  podo- 
phyllous division,  whose  point  of  origin  is  placed  at  the  same  height  as  the 
preceding  filament,  but  opposite  it,  and  which  descends  on  the  retrossal 
process,  where  it  traverses  the  cartilaginous  tissue  to  pass  to  the  podo- 
phyllous reticulation,  after  distributing  posterior  ramuscules  to  the  plantar 
cushion  ;  5,  Several  extremely  fine  filaments  enlaced  around  the  plantar 
ungueal  artery,  and  with  it  penetrating  to  the  interior  of  the  os  pedis ;  some 
of  these  filaments  ascend  to  the  nerve  of  the  opposite  side.^ 

DIFFERENTIAL  CHABACTEES  IN  THE  BRACmAL  PLEXUS  OP  OTHER  THAN  SOLIPED  ANIMALS. 

In  the  domesticated  mammals,  the  nerves  of  the  brachial  plexus  do  not  offer  any  very 
important  differences  in  the  upper  part  of  the  limb ;  these  only  become  apparent  in  its 
last  section. 

KuMiNANTS.— The  branches  of  the  plexus,  the  same  in  number  as  in  the  Horse  are 
relatively  more  voluminous  than  in  that  animal.  In  the  Ox  tliey  are  often  flexuous  in 
then  upper  part.  In  the  SheejJ,  we  have  found  that  the  diapliraqmatic  nerve  is  formed 
by  a  sipg  e  filament,  detached  from  the  branch  the  sixth  cervical  nerve  gives  to  the 
brachial  plexus.  There  are  no  differences  to  signalise  in  the  branch  of  the  anqularis  and 
rUomboideus,  m  the  branches  of  the  pectoral  muscles,  the  subcutaneous  thoracic  branch, 
or  tne  anterior  brachial  or  musculo-cutaneous  nerve. 


It  IS  because  we  conform  to  established  usages,  and  are  unwilling  to  force  analoo-ies 
that  we  preserve  the  designations  of  "plantar  nerves,'  and  "  digital  bnniclies  "  ns  well 
as  the  above  manner  of  describing  them.  Comparative  anntomy  desires  other  names  and 
a  different  description  ;  for  it  demonstrates  that  the  external  j^lantar  nerve  corresponds 
to  the  interosseous  of  the  first  space  in  pentadaolylous  animals;  the  internal  iihnitar  to 
the  interosseous  of  the  third  space,  and  tiie  branch  extembng  from  the  intermil  to  the 
external  plantar,  to  the  interosseous  of  the  second  space,  and  which  only  virtnallv  exists 
ui  tlie  Horse  in  conse-pience  of  the  fusion  of  the  second  and  third  motaonriinl  bono 'and 
which  18  prolonged  to  tlio  phalanges.  It  also  shows  that  the  digital  branches  are  the 
exact  representatives  0  the  collaterals  of  the  digits  which  result,^ii  the  pcnladactylous 
species,  from  a  bifurcation  of  each  interosseous  nerve.  uu.ai.<,j<iuus 
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The  nerve  of  the  scrratus  macjnus  doos  not  sliow  tlio  branoli  which,  in  the  Horse, 
lU'iscs  from  the  fixth  iiorvo  and  passes  lhroiif<li  tho  scalenus;  but  on  tlie  surlaec  of  the 
sorratus  magnus  it  n  oeivi  s  a  lilaniout  I'roni  tlie  branch  of  the  angularis.  Tlie  latter  is 
detached  fiom  tlie  sixth. 

The  branch  of  the  great  rlorsal  mmcle  and  tlie  «o-iUarij  ncrre  are  confounded  at  their 
origin,  and  also  adiiero  to  one  of  the  two  branches  of  the  mbHcapularis  nerve, 


The 
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NERVKS  OF  THE  DIGITAL  REGION  OF  RUMINANTS;  POSTERIOR  FACE. 

M  Internal  plantar  nerve,  a  coutinnation  of  the  median  ;  C,  Internal  plantar  nerve, 
'a  continuation  of  the  ulnar;  1,  Branch  of  the  plantar,  furnishiug,  '2,  the  mtern.il 
collateral  nerve  of  the  internal  digit ;  3,  Branch  giving  ofl  the  internal  collaterals 
of  the  digits  ;  1',  Branch  of  the  internal  plantar  that  joins  the  external  plantar  ; 
4,  E.\terual  collateral  of  the  e.xternal  digit. 

second  branch  of  the  latter  is  free  throughout,  and  distributed  in  the  muscle  of  the  same 
name,  along  with  some  filaments  furnished  by  the  mper,cap,dari,'>. 

The  radial  nerve,  when  it  reaches  the  teres  major,  divides  into  three  branches:  one  is 
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buried  in  the  long  extensor  of  tlie  fore-arm ;  the  other  traverses  ihe  middle  extensor  ; 
and  the  third  is  iutlcctod  on  the  tendon  of  the  great  dorsal  nfnsele,  and  passes  between 
the  middle  and  large  extensor  of  the  fore-urin.  When  the  radial  nerve  turns  outwards 
around  the  arm,  and  is  placed  between  the  anterior  brachial  and  the  mass  of  the 
olecranian  muscles,  it  furnishes :  1,  Muscular  branches  that  pass  immediately  beneath 
the  extensors  of  the  metacarpus  and  phalanges ;  2,  A  sensitive  branch  that  leaves  (his 
muscular  interstice  to  become  subcutaneous.  This  cutaneous  branch  of  the  radial  gams 
the  inner  face  of  the  fore-arm,  and  divides  in  two  branches  that  descend  parallel  to  the 
median  subcutaneous  vein.  One  of  these  is  lost  around  the  carpus ;  the  other  is  placed 
a  little  in  front  of  the  metacarpus,  and  reaches  the  metacaipo-phnlangeal  articulati(m, 
■where  it  terminates  by  two  principal  filaments  that  constitute  the  dorsal  collaterals  of  the 
digits ;  there  is  a  third  wliich  crosses  the  interdigital  to  anastomose  with  the  palmar 
collaterals. 

The  ulnar  and  median  nerve  of  Enminants  He  beside  each  other,  as  far  as  the  middle 
of  the  arm.  This  double  cord  is  situated  at  the  surface  of  the  humeral  artery  ;  at  the 
carpus  the  two  nerves  offer  the  same  distribution  as  in  the  Horse,  but  beyond  this  there 
are  some  differences. 

The  idiiar  does  not  receive  a  branch  from  the  median  at  the  carpus,  and  it  forms  the 
external  plantar  nerve  or  interosseous  palmar  of  the  first  space,  placed  at  the  external 
border  of  the  flexor  tendons.  This  nerve  is  reinforced  by  a  filament  detached  from  the 
external  plantar,  that  joins  it  a  little  above  the  fetlock-joint ;  it  gives  ramuscules  to  the 
ergot,  and  is  then  continued  by  (he  external  collateral  nerve  of  the  outer  digit,  into  the 
horny  claw. 

The  median  is  continued  by  the  internal  plantar,  or  interosseous  palmar  of  the  third 
spa''e.  Towards  the  inferior  third  of  the  metacarpun,  it  divides  into  three  branches :  the 
third  passes  to  the  external  plantar  ;  the  second  proceeds  to  the  iuterdigital  space,  where 
it  bifmcates  to  form  the  internal  collateral  palmar  nerves  of  the  external  digit,  and  external 
collateral  of  the  internal  digit ;  the  third  gives  some  filaments  to  the  ergot,  and  passes 
along  the  digital  region,  where  it  constitutes  the  internal  collateral  of  the  internal  digit. 

Pig. — Three  fiisciculi  are  detached  from  the  brachial  plexus ;  the  posterior  is  the 
most  voluminous,  and  fiu'nishes  the  radial,  median,  and  cubital. 

The  branches  of  the  plexus  that  pass  to  the  trunk  and  the  fii'st  rays  of  the  anterior 
limb  much  resemble  those  of  Euminants;  the  branch  of  the  serratus  inagnus  is  remarkable 
for  its  length  and  size. 

The  median  nerve  is  disposed  like  that  of  Solipeds  and  Euminants,  as  far  as  the  carpus ; 
from  this  point  it  passes  beneath  the  flexor  tendons  of  the  phalanges,  gives  filaments  to 
the  interosseous  palmar  muscles,  and  at  the  two  rudimentary  digits  divides  into  four 
branches :  the  two  upper  are  the  smallest,  and  form  the  collaterals  of  \h.n  rudimentary 
digits ;  the  inferior  two  are  the  longest,  and  reach  the  principal  interdigital  space, 
forming  the  collaterals  of  the  two  great  digits. 

The  idnar  gives  off,  towards  the  middle  of  the  arm,  a  branch  that  passes  to  the  ulna; 
at  the  ulna  it  furnishes  several  muscular  branches.  The  nerve  then  bends  round  to  the 
outside  of  the  fore-arm,  and  on  arriving  above  the  pisilbrm  bone,  bifurcates :  one  branch 
goes  along  the  outer  border  of  the  flexor  tendons,  and  is  continued  by  the  collateral  of  the 
external  digit ;  the  other  is  placed  on  the  anterior  face  of  the  metacarpus,  and  also 
bifurcates  to  give  the  external  digits  their  dorsal  collateral  nerves. 

Cahnivora. — The  tour  last  cervical  and  first  dorsal  compose  the  brachial  plexus  in  the 
Carnivora;  the  fifth  cervical  gives  an  insignificant  filament.  "When  the  plexus  is  un- 
ravelled, its  principal  branches  are  observed  to  send  fibres  to  each  other. 

The  number  of  the  distributive  branches  is  the  same  as  in  Solipeds,  and  the  dis- 
position of  the  superior  branches  is  so  analogous  as  to  call  for  no  remark;  so  we  will 
only  describe  the  anterior  brachial,  radial,  median  and  cubital  nerve. 

The  anterior  hrachvd.,  or  musculo-cutaneous,  is  constituted  by  a  filament  from  the  sixth 
cervical  and  the  more  voluminous  branches  coming  from  the  seventh.  Placed  in  front  of 
the  axillary  artery,  this  cord  arrives  at  the  scapulo-humeral  articulation,  where  it 
bifurcates :  one  nf  the  branches  passes  forward  to  the  biceps  ;  the  other  remains  alongside 
the  anterior  border  of  tl.e  humeral  artery,  and  terminates  by  a  slightly  recurrent  branch 
that  is  buried  in  the  anterior  brachial  muscle,  and  by  a  very  fine  filament  that  becomes 
subcutaneous  at  the  elbow,  and  descends  on  the  iinier  border  of  the  fore-arm  to  be  lost 
in  the  vicinity  of  the  carpus.  The  anterior  brachial  is,  therefore,  in  these  animals,  a 
rausculo-cutaneous  nerve.  The  branch  uniting  it  to  the  median  nerve  is  situated  a  little 
below  the  middle  of  the  humerus,  instead  of  being  beneath  the  axillary  artery,  as  in 
Solipeds. 

The  radial  nerve,  in  the  Bog,  is  exclusively  formed  by  the  eighth  cervical ;  it  receives 
filaments  from  the  median,  ulnar,  and  axillary  n(  rve,  and  gives  branches  to  these  three. 
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Wlion  it  roaclios  (l.o  intovsiii'o  of  the  trioeps  and  (interior  bracliial,  it  eiosses  the  limb 
above  the  outer  I'uce  of  II16  libow,  and  divides  into  two  Hcriea  of  tenniunl  branches. 

Tlie  niusLular  braiicli  enters  l>eneath 
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NERVES  OF  THE  PALMAR  FACE;  DOG. 
Trunk  of  the  median  dividing  into  six 
'  branches ;  b1,  Branch  of  the  superficial 
nervous  arch ;  b2,  Branch  disappearing  on 
a  vessel ;  b3,  b4,  Branches  uniting  with 
the  corresponding  ramuscules  of  the  ulnar ; 
is5,  Branch  forming  the  internal  collateral 
of  the  index ;  b6,  Paidimentary  branch 
passing  to  the  thumb ;  C,  Collateral  given 
ofl' by  the  median;  Cl,  c2,  c3,  c4,  Colla- 
terals furnished  by  the  median  and  ulnar. 
— a,  Palmar  branch  of  the  ulnar;  6,  Super- 
ficial branch  giving  oil'  a  fihmieut  to  the 
hypotlienar,  and  a  second  that  forms  the 
superficial  nervous  arcli ;  61,  Deep  branch 
passing  to  the  muscles  of  the  skin ;  m,  Not 
anastomosing  with  the  median;  ml,  ji,2, 
Anastomosing  with  the  corresponding  branch 
of  the  median;  the  innermost  passes  to  the 
muscles  of  the  thumb ;  c,  c,  c,  Collaterals 
furnished  by  the  ulnar. 


the  uiiiscles  on  the  aiiierior  face  of  the  fore- 
arm. 'J  he  cutaneous  bifurcates  imme- 
diately: tlie  sniallebt  branch,  passing  in- 
wards, extends  beyond  tlie  bend  of  the 
elbow,  lies  at  the  inner  border  of  the  median 
subcutaneous  vein,  and  is  distributed  to  Ihe 
lower  moieiy  of  the  forc-urm,  tlie  Ihuinb, 
and  internal  liorder  of  the  index  digit.  The 
largest  lies  at  the  outer  side  of  the  median 
suljcutaneous  vein;  it  sends  a  recurrent 
1  amuscule  to  the  bend  of  tlie  elbow,  and,  at 
tlie  elbow,  detaches  three  filaments  to  the 
first,  second,  and  third  dorsal  intermeta- 
carpal spai'cs ;  these  filaments  bifurcate  at 
tlie  doiwnn  of  the  digits  fo  constitute  tlie  col- 
hderul  dorsal  nerves.  The  first  metacari)al 
nerve  anastomoses,  by  a  tine  transverse 
branch,  with  the  ulnar  ramusciile  that 
constitutes  the  exteinal  dorsal  collateral  of 
the  [-mall  digit. 

To  resume  :  the  radial  of  the  Dog  gives 
branches  to  the  dorsal  face  of  all  the  digits, 
except  the  external  border  of  the  first  digit, 
or  aiu'icularis. 

In  the  Cut,  there  are  some  differences. 
The  internal  branch  of  the  radial  sometimes 
lies  with  the  external  branch  ;  it  is  placed 
at  the  inner  border  of  the  metacarpus,  gives 
off  a  filament  to  the  dorsal  face  of  the  thumb, 
and  afterwards  forms  the  internal  dorsal 
collateral  nerve  of  the  index.  The  external 
branch  leaves  the  anterior  face  of  tlie  carpus, 
and  is  situated  at  the  origin  of  the  third 
interosseous  space,  where  it  divides  inio 
three  metacarpal  branches ;  the  external  of 
these  is  very  fine,  and  directed  obliquely 
outwards,  anastomosing  with  the  dorsal 
branch  of  the  ulnar,  between  the  first  and 
second  digits. 

The  median  of  the  Dog  is  united  to  the 
ulnar  as  far  as  the  lower  fourth  of  the  ami ; 
it  is  situated  behind  the  humeral  artery, 
and  the  filament  it  receives  from  the  nius- 
culo-cutaneous  joins  it  at  a  short  distance 
from  the  elbow-joint.  Placed  beside  the 
radial  artery,  the  median  is,  towards  the 
lower  third  of  the  fore-arm,  immediately 
below  the  posterior  border  of  the  great  pal- 
mar tendon;  it  afterwards  passes  thi-ough 
the  carpal  sheath,  giving  a  bi-anch  that 
constitutes  the  internal  palmar  collaierah 
of  the  thmh.  and  external  of  the  index ;  it 
finally  forms  three  branches,  the  first  of 
wliieh  anastomoses  with  tlie  ulnar,  at  the 
surface  of  the  palmar  arcli,  and  is  lost  on 
an  iirfcry ;  the  other  two,  receiving  a  fila- 
ment from  the  nlnnr  at  the  origin  of  the 
disjits,  bifurcate  to  form  the  internal  palmar 
collateral  of  the  annularis,  and  collatrnds  of 
the  medius  and  index.  The  second  gives, 
a  slender  branch,  that  is  lost 


in  the  in 


in  addition,  .  - 

ternal  and  middle  lobe  of  the  large  cushion  of  the  paw.    In  fine,  the  median  of 
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Iho  Dog  furnislics  branches  to  all  Iho  digit.-,  exeept  tho  auricularis  and  external  border 

of  tlio  aniuiliiris.  ,     ,  .,  , 

In  the  Cot,  tho  median  traverses  tho  bony  canal  at  tho  lower  extremity  of  the 
hninpni.s,  and  separates  below  tho  onrpal  arch  into  three  brandies.  The  internal 
braucli  is  dostiuod  to  the  rudimentary  thumb,  and  the  internal  palmar  border  of 
tho  index.  The  middle  biaiioii  descends  in  the  Ihird  interosseous  space,  furnishes  a 
filament  to  the  largo  cushion  of  the  paw. 


and  divides  to  form  the  external  palmar 
collaterals  of  the  index  and  internal  of  tho 
inedins.  Finally,  the  external  branch  is 
placed  in  the  second  intermetacarpal  space, 
and  gives  the  following  palmar  ailldlerals  : 
the  external  of  the  medius  and  internal  of 
the  annularis. 

The  ulnar  nerve  of  the  Dog,  below  the 
elbow,  lies  beside  the  nlnar  artery  to  the 
lower  third  of  that  vessel ;  there  it  Ibrms 
two  branches — a  dorsal  and  palmar.  The 
dorsal  hranch  becomes  subcutaneous,  passes 
along  the  external  border  of  the  fore-arm, 
metacarpus,  and  small  digit,  and  con- 
stitutes the  external  dorsal  collateral  nerve 
of  the  latter. 

The  palmar  hranch  leaves  the  carpal 
sheath,  gives  off,  at  the  trapezoides,  a  ranius- 
cule  that  passes  to  the  surface  of  the  palmar 
muscles  to  form  the  external  collateral  pal- 
mar of  the  auricularis,  and  then,  at  the 
surface  of  the  deep  palmar  arch,  divides  into 
eight  terminal  ramnscules.  The  smallest 
of  these  is  expended  in  the  ru'limentary 
muscles  of  the  thumb,  the  small  digit,  and 
interosseous  muscles;  the  largest,  three  in 
number,  lie  on  the  interosseous  arteries,  and 
bifurcate  at  the  digits  to  form  the  palmar 
collaterals ;  the  two  internal  ramnscules  are 
previously  confounded  with  the  correspond- 
ing branches  of  the  median.  From  this 
arrangement,  it  results  that  the  ulnar  nerve 
supplies  the  palmar  surface  of  all  the  digits, 
except  the  internal  border  of  the  index. 

The  ulnar  of  the  Cat  also  divides  into 
a  dorsal  and  a  palmar  branch,  but  the  dis- 
tribution of  these  is  not  the  same  as  in  (he 
Dog. 

The  dorsal  hranch  bifurcates  .'it  the  car- 
pus :  one  of  the  filaments  forms  the  external 
dorsal  collateral  of  tire  small  digit;  tiie 
other  reaches  the  first  internsscous  s|  ace, 
receives  a  branch  from  the  radial,  and  after- 
wards gives  off  the  internal  dorsal  coUateial 
of  the  small  digit,  and  external  of  the 
auricularis. 

The  palmar  hranch  does  not  extend  to 
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NERVES  OF  THE  PALMAR  FACE;  CAT. 

A,  Trunk  of  the  median  dividing  into  two 
branches ;  B,  Internal  branch,  giving  a 
rudimentary  filament  to  the  thumb ;  nl, 
E.xternal  branch,  receiving  a  filament,  /, 
from  the  nlnar ;  c,  C,  C,  C,  Collaterals  fur- 
nished by  the  median. — a,  Palmar  branch 
of  the  ulnar  dividing  into  three  branches ; 
b,  Internal  branch,  detaching  the  filament, 
/,  to  the  median  ;  61,  External  branch  ;  62, 
Deep  branch  ;  c,  c,  c.  Collaterals  furnished 
by  the  nlnar. 


all  the  digits  as  in  the  Dog.  Passing  within 
the  pisiform  bone,  it  diviiles  into  .several  filaments  :  bonie  of  these  are  distributed  to  the 
muscles  of  the  small  digit  and  thumb;  another  follows  the  external  border  of  the  i-nmll 
digit,  and  cunstitntts  its  external  palmar  collateral ;  one  of  the  ]onge.st  is  lod"-ed  in  tho 
first  intermetacarpal  space,  giving  a  filament  to  the  largo  cushion  of  the°paw  and 
the  internal  palmar  collaterals  of  the  small  digit  and  external  of  the  annularis. 

COMPARISON  OF  THE  BRACHIAL  PLEXUS  OF  MAN  Wnil  THAT  OP  ANIMALS. 

The  brachial  plexus  of  Man,  like  ihat  of  the  Dog,  is  constituted  by  the  anterior 
branches  of  the  lour  last  cervical,  ami  the  last  doi^al  nerves.   The  few  variatimis  observed 
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arc  very  slight,  and  are  to  bo  ascribed  to  the  dilVereiice  in  form  of  tlie  regions  to  wliich 
the  nerves  are  distributed. 

Tlie  slioulder  of  Man  lieing  short,  and  the  other  rays  of  tlio  limb  long  and  well 
detached,  the  branches  of  the  bi  acliial  plexus  can  be  divided  into  collateral  and  terminal. 

The  collateral  branches  are :  1,  The  mhcluvian  branch,  which  is  not  I'ouud  in  our 
animals,  tliey  having  no  subclavian  muscle;  2,  The  nerve  of  the  mujularw;  'A,  Nerve  of 
the  rliomhoideus  ;  4,  Sa'peraca'pular  nerve;  5,  Tlie  scrratus  mmjnus  {jjoslerior  llioracic) 
nerve  ;  G,  Snhscf(2)ular,  which  is  divided  at  its  origin  into  two  blanches  as  in  the  Sheep 
aiul  Carnivora  ;  7,  The  nerves  of  the  great  and  small  pectorals  (anterior  thoracic) ;  8,  The 


Fig.  353. 


THE  NERVES  OF  THE  AXILLA  OF  MAN. 

],  Scalenus  medius  ;  2,  Scalenus  anticus ;  3,  Cord  formed  by  5th  and  6th  cervical 
'  nerves ;  4,  Seventh  cervical  nerve  ;  5,  Supersoapular  nerve  ;  6,  Subclavian  artery, 
cut ;  7,'  Insertion  of  subclavius ;  8,  Cord  formed  by  8th  cervical  and  1st  dorsal 
nerves  ;  9,  Pectoralis  major,  reflected  ;  10,  Internal  anterior  thoracic  nerve ;  12, 
Origin 'of  subclavius;  iS,  Pectoralis  minor,  reflected;  14,  Internal  cutaneous 
nerve;  15,  Axillary  artery,  cut;  16,  Posterior  thoracic  nerve;  17,  Musculo- 
cutaneous nerve;  18,  Origin  of  pectoralis  minor;  19,  Median  nerve;  20,  Nerve 
of  Wrisberg ;  21,  Coraco-brachialis ;  22,  Intercosto-humoral  nerve ;  23,  Ulnar 
nerve ;  24,  Subscapularis ;  25,  Brachial  artery ;  26,  Lateral  cutaneous  branch  of 
3rd  intercostal  nerve;  27,  Middle  subscapular  nerve;  28,  Short  subscapular 
nerve;  29,  Pectoralis  major,  cut;  31,  BasiHo  vein;  32,  Serratus  maguus  ;  33, 
Latissimus  dorsi. 

accessory  nerve  of  the  internal  cutamous,  represented  in  quadrupeds  by  tlie  subcutaneous 
thoracic;  9,  The  nerve  of  the  j/reat  r/orsaZ ;  10,  The  iirrvc  of  the  teres  major. 
The  terminal  branches  go  to  the  arm,  fore-arm,  and  hand.    They  are : 
1  The  internal  cutaneous,  which  in  the  Horse  is  furnished  by  the  ulnar  nerve.  It 
becomes  subcutaneous  at  the  upper  third  of  the  arm,  and  a  little  above  the  cllww  bifur- 
cates •  the  anterior  is  spread  on  the  fiont  face  of  the  arm  to  the  wrist;  the  posterior 
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passes  backwards,  and  is  expended  in  the  skin  of 
tiie  back,  and  inner  part  of  the  fore-arm. 

2.  Tlie  musculo-ctitaneous  or  perforans  cnsserii, 
whose  disposition  is  analogous  to  that  of  Carnivora. 

3.  The  axillari/ nerve,  legsivding  which  there  is 
nothing  to  say. 

_  4.  The  radial  nerve  (musculo-spiral)  passes  as  in 
animals,  lies  in  the  twisted  furrow  of  the  humerus, 
gives  oft' an  internal  and  external  cutaneous  brancb, 
and  reaches  the  antero-external  part  of  the  arm,  in 
the  space  between  the  anterior  brachial  and  long 
supinator,  where  it  terminates  by  two  branches. 
The  anterior  of  these  reaches  the  back  of  the  hand, 
and  gives  off  three  ramuscules  there,  which  are  dis- 
tributed as  follows:  the  first  forms  the  external 
dorsal  collateral  of  the  thumb;  the  second  bifm-- 
cates,  and  constitutes  the  internal  dorsal  collateral 
of  the  thumb  and  external  collateral  of  the  index; 
lastly,  the  third  supplies  the  internal  collateral  of 
the  mdex  and  external  of  the  medius.    This  branch 
always  anastomoses  with  tlie  dorsal  branch  of  the 
ulnar.    The  posterior  branch,  motor,  is  expended  in 
the  muscles  on  the  posterior  and  external  aspect  of 
the  fore-nrm. 

5.  The  median  nerve  commences  by  two  branches  : 
one  arises  in  common  with  the  muscnlo-cutaneous 
or  anterior  brachial,  and  correspoiids  to  the  anasto- 
mosis found  around  the  axillary  artery  of  the  Horse  • 
the  other  is  detached  from  the  trunk  common  to  the 
ulnar  and  internal  cutaneous.  The  median  runs 
along  the  biceps,  passes  in  front  of  the  elbow,  and 
lies  beneath  the  annular  ligament  of  the  carpus 
where  it  terminates  in  fumishing  :  1,  A  filament  to 
the  short  abductor  of  the  thumb;  2,  Palmar  ramus- 
cules to  the  thumb,  index,  and  medius,  and  external 
border  of  the  annularis.    This  disposition  of  the 

resembles  that  of  the  Cat. 

6.  The  ulnar  nerve  passes  along  the  inner  border 
ot  the  arm  and  fore-arm,  and  divides,  a  little  above 
the  inferior  extremity  of  the  olecranon,  into  two 
terminal  branches-a  dorsal  and  palmar.    The  first 
IS  directed  on  the  back  of  the  hand,  and  separates 
into  three  metacar|ml  bra.nclies,  which,  ua  their  course 
furnish  the  dorsal  collaterals  of  the  auricnlaris  and 
annularis,  and  mternal  collateral  of  the  medius  •  tlie 
other  parts  of  the  hand  are  supplied  by  the  radial 
The  second,  or  palmar  branch,  is  superficial,  an.l 
detaches  the  palmar  collaterals  of  the  little  fin-'er 
and  internal  collateral  of  the  annularis,  as  welfas 
a  deep  ramuscule  that  lies  across  the  interosseous 

T^^l^-'  ^  /     x"^"*"'  To  resume,  we  see 

that  th,s  distribution  of  the  terminal  branches  of 

flpli'vtl"-^^ °^         ^"''li  resembles  that 
described  m  Carnivora,  and  especially  in  the  Cat 
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Fig.  354. 


NERVES  OP  THE  FRONT  OF  FORE- 
ARM AND  HAND  OP  MAN. 
,  Supinator  longus,  cut;  2,  Ulnar 
nerve;  3,  Brachialis  anticus ;  4, 
Biceps  ;  5,  Musculo-spiral  nerve  ; 
6,  Median  nerve;  7,  Posterior 
interosseous  nerve;    8,  Pronator 

 _  teres  and  flexor  carpi  radialis,  cut ; 

cut;  10,  Bracliial  artevv  •  11    ^„r.\...i      u      •      ,  „  '^•'""P'  radialis  longior, 

13,  i3,iad  al  n  lU^^^^l^^^  ^2,  Flexor  sublimis  digitorum,  tut 

IG  UlLar  airy   17'  ^l^JT^^^u^  15,  E.xtensor  carpi  radialis  b,4vior 
fundus  <^■.g^torL■,\,'^^^^  '^^  s"- '^O^'so^n  ' V'^T 

nerve;  21,  21,  Radial  arterv  •  22   22  1'  f    ',     '  ^'"•'"^"^^  "'"•■>»• 

pollici;;  24,  Abductor  m  J,;i'd'iJ\'^PS^^^^^^^  '  ^3,  Flexor  longus 

branches  of  ulnar  nerve-  27  Tendo^  of       ■    ?     ,  nerve;  26,  Digital 

muscles;  29,  l^wa?:;  ^p.adVS  V/   S  f  ^'"'^  l"""'^'-''-'-^ 

branches  of  median  nerve;  35.  AdductoV  polfil.  ' 
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LUMBO-SACBAL  PLEXUS. 

Tlie  last  two  lnml)ar  pairs,  and  tlio  tliree  first  sacral,  in  toconiing  fused 
toffetlicr  form  tlio  hmhn-sacml  i^lexus,  ^vhich  corresponds  m  every  respect, 
by  its  c(mstitution,  as  well  as  by  its  mode  of  distribution,  to  tbe  plexus  ot 

the  thoracic  limb.  ,  ,    ,        i  7  ^i„„„^ 

It  is  usual,  in  buman  anatomy,  to  describe  a  lumbar  and  a  sacraL  plexus, 
each  formed  by  the  inferior  brandies  of  all  the  spinal  pairs,  whose  names 
tiiev  bear     In  our  opinion,  this  proceeding  bas  two  inconveniences :  at  tirst, 
it  separates  into  two  fasciculi  the  nerves  of  the  abdcjin.nal  member,  and, 
besides  in  including  in  the  description  of  these  nerves  the  first  lumbar  pair 
and  the  last  sacral,  elements  are  introduced  in  this  description  which  are 
altogether  foreign  to  it.    It  may  be  remarked,  that  the  four  first  lumbar 
pairs  when  they  anastomose  with  each  other,  only  do  so  by  very  slender 
filaments;  that  they  only  send  some  subcutaneous  filaments  to  the  posterior 
limb  •  that  the  two" last  sacral  branches,  principally  destined  to  the  genito- 
urinary organs  and  the  posterior  extremity  of  the  digestive  tube,  are 
ordinarily  without  any  direct  communication  with  the  others  ;  that  the  two 
?ast  lumbar  pairs  and  the  three  first  sacral  are  alone  fused  tn  the  same  rmnner 
<is  t\e  brachial  plexus,  and  comport  themselves  like  that  plexus  in  the  distribution 

of  ^.^^^^^^^  ^^^^^  t^^^t      tave  described,  in  a  special  manner, 

the  inferior  branches  of  the  four  lumbar  pairs  and  the  two  last  sacral, 
reserving  the  fasciculus  formed  by  the  five  intermediate  pairs  for  a  special 
description,  under  the  name  of  the  lumbosacral  plexus.  . 

Mode  of  constilution.-ln  glancing  at  this  plexus,  we  may  perceive  that 
it  is  divided  into  two  portions— an  anterior  and  posterior,  each  having  a 

tliipk  trunk  in  the  centre.  -.  ■■  -i 

The  first  of  these  trunks  is  formed  by  the  two  above-named  lumbar  pau-s, 
^bich  ioin  each  other  after  a  short  course,  and  after  receiving  an  accessory 
Wch  from  the  fourth  pair.  The  second,  wider  and  thinner  than  the 
preceding,  comprises  the  fibres  of  the  three  sacra  pairs  whmh  escape  ^-m 
beneath  the  subsacral  vessels,  and  nnite  m  a  single  fasciculus.  These  wo 
tunk  are  connected  with  each  other  by  one  or  two  brajiches  WOcee^^S 
from  the  first  sacral  pair  to  the  obturator  nerve-one  of  the  distributive 

beneath  the  small  psoas  muscle,  and  separated  by  the  j^te^'^^J/^^^^  ^f^^ 
from  the  posterior  portion.  The  latter,  placed  above  on  the  s,de  o^^^^^^^^ 
pelvis  at  the  great  sciatic  opening,  corresponds,  inwardly,  to  the  subsacral 
vPC^RPls  •  outwardly,  and  in  front,  to  the  gluteal  vessels.  . 

successively  studied. 

viscera,  the  liin.l  quarters  are  isolated  by  sa«i.  ^j,^  one  of  the 


LUMBO-SACRAL  PLEXUS  AND  INTERNAL  NERVES  OF  THE  POSTERIOR  I  IMIi 
1,  1  Lumbo-sacral  plexus  ;  2,  Anterior  femoral  nerve  ;  3,  Internal  saphena  nerve  •  4 
n^'T  TT"  '  I' O^g''^"""?  f^^'^i"'!"^  of  the  great  and  small  flmoro-popl  teal 
nerves;  6    Superficial  ramuscules  of  the  posterior  gluteal  nerves-  7  Grea 
femoro-popl.teal  nerve ;  8,  Internal  pudic  nerve;  of  Ha^morrhoida ,  or  ana 
nerve;  10,  Internal  plantar  nerve;  11,  12,  Its  digital  ramifications. 
Note— In  the  above  figure  is  seen  the  posterior  part  of  the  hIpmio  fnrmnA  .i 
pass  through  the  thrne  Hrst  subsacr.d  foramina.    tZ" which  ciaprs  fZ  r?."'''T? 
and  last  lumbar  vertebra,  only  gives  a  fine  branch  to  th  s  m  t  of    ,o  ,  'or'uiu^n  between  the  .-^acrum 

its  fibres,  In  two  cords,  to'  the  anterior  part.    Th  s  anan^  ^nt  is  fot    ?e  ^ 

when  there  a-e  only  five  lumbar  vertebra;-  as  Is  iom  ,rkf  i  ir.i,    a  K'-ncraliy  soon,  we  b'licv  . 

It  Will,  thorelbre.  1^  understood,  tliatfe^^^'^l.^lliXusli:  ^l^fS^"? S  S^lC ^^II^T^^i^llj^^^^- 

3  u  2 
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first  position :  that  is,  ^vith  the  croup  resting  on  tho  dissecting  table  near  ^^j^J^^^^^^ 
and  the  limb  suspeuded  vertically,  the  foot  upwards,  by  a  cord  attached  to  the  iing  ot 

^'''inerwards,  the  preparation  is  executed  in  two  stages  In  the  first,  after  the  excb^^^^^ 
of  t^e  pelvic  o;gans  and  the  s.nall  psoas  muscle,  the  whole  of  v^^Zr 
tive  branches  a"e  dissccte.l,  taking  figure  355  as  a  guide.  In  tbe  second  ti^  pojenor 
nnvt  oF  the  nloxus  with  the  nerves  it  gives  ott,  are  exposed  f)n  the  external  sme  uy 
?xe  s?u-  tl'i  Ser  portion  of  tl,^  and  the  autcnor  portion  of 

the  loS  vastus  (abductor  maguus,  or  triceps  abductor  ^-^^^^^'%^'\^fZ^^.  to  their 
To  Follow  the  various  divisions  of  tlie  nerves  emanating  from  the  Ple'^us  t^  ^  ^ir 
+,.vnTinnt  ons  it  is  well  to  use  the  other  limb,  which,  not  being  fixed,  can  be  la  d  on  a 
IrbTe,  and  S  Jhis  way Sb  more  convenient  than  the  first  for  this  part  of  the  operation. 

1,  Iliaco-muscular  Nerves. 
These  nerves  are  of  little  importance.    The  principal  one  accompanies 
the  iliaco-muscnlar  artery  across  the  substance  of  the  ihacus  muscle. 

2   Crural  or  Anterior  Femoral  Nerve.    (Fig.  355,  2.) 

.  t^trtetq  ^^^^^ 

^'ThtlSli^inSn^^^^^^  fasciculus  which,  in  Man,  comprises  the 

,U  »?  'SiscTstS*  ii^^^^^^^^^  =1>T-,'' 

hrmcf  *Lrn:"e'S.g  uLeLus  divisions  which  surround  the 

„JctTthe'legana~ 

is  situated  more  inwardly  and  PO^J^^^''^'  .       ^        escapes  and  becomes 

T::^T^t^  mU.  those  o,  the 

accessory  nerve.  ^^^^-potA  Iw  deen  or  superficial  anastomosmg 

These  two  branches  communicate  ^7  ^eep  "^J^I         .         -^^  ^^^^ 

longest  of  these  accompany  the  sapHena  vom  lo 

n  sometimes,  indeed  most  ^'^^^^"^^^11:.^  t^S"!," 
,erve  and  its  -^X^.^^  ^J^U  hcSel.es  c.U,  like  the  above. 
?r^;xet;S^S:rsec^n^.ep.eseuted  in  figure  355. 

3   Obturator  Nerve.    (Fig.  355,  4.) 
Situated  underneath  t,,e  peritoneum  to  the  i^^^^^^^ 
which  it  accompanies  to  l.c  "'y!;"/ *°  "''i^H^^^^^  it  beneath  the 
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nrrives  outside  tlio  pelvis,  where  it  nevertheless  remains  deeply  concealed  by 
the  muscular  masses  on  the  internal  aspect  of  the  thigh.  Its  terminal  rami- 
fications ai"e  expended  in  the  obturator  externus,  the  adductors  of  the  thigh, 
the  pectineus,  and  the  short  adductor  of  the  leg.  Tlie  branch  destined  to 
the  latter  muscle  is  the  longest ;  it  leaves  the  space  between  the  pectineus 
and  the  small  adductor  of  the  thigh,  and  descends  backwards  on  the  internal 
face  of  the  muscle  to  which  it  is  distributed. 


4.  Small  Sciatic  or  Anterior  and  Posterior  Gluteal  Nerves. 

The  small  sciatic  of  the  Horse  is  composed  of  several  cords  that  issue 
from  the  pelvis  by  the  upper  part  of  the  great  ischiatic  notch,  and  which  have 

Fig.  356. 


POSTERIOR  PORTION  OF  THE  LUMBO-SACRAL  PLEXUS. 

,  Conjoining  fasciculi  of  the  three  first  sacral  nerves ;  2,  3,  4,  5,  Anterior  gluteal 
nerves  ;  6,  6',  8,  rosterior  gluteal  nerves  ;  7,  9,  Branches  which  traverse  the 
great  sciatic  ligament,  and  communicate  between  the  posterior  gluteal  branches 
and  the  divisions  of  the  internal  pudic  nerve;  10,  11,  12,  13,  Great  sciatic  nerve 
and  Its  crural  branches;  14,  Small  femoro-popliteal  nerve;  15,  Its  cutaneous  or 
peroneal-cutaneous  branch. 


been  for  a  long  time  described  as  the  anterior  and  posterior  gluteal 


nerves 


The  anterior  gluteal  or  ilio-muscular  nerves  (Pig.  356,  2,  3,  4,  5)  are  four 
or  five  in  number,  and  arise  either  separately  or  in  groups  from  the  posterior 
portion  of  the  lumbo-sacral  plexus.  They  appear  to  bo  more  particularly 
fm-nishcd  by  the  two  first  sacral  branches.  All  leave  the  pelvic  cavity  by 
the  great  sciatic  opening,  along  with  the  anterior  gluteal  vessels.  The 
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principal  brunches  are  lost  in  the  middle  gluteal  muscle.  One  of  them 
(Pig.  356,  4,)  crosses  the  ncclc  of  the  ilium  above  the  small  (or  internal) 
gluteal  muscle,  aud  passes  outwards  to  be  distributed  to  the  muscle  of  the 
fascia  lata  (tensor  vagina)  femoris).  The  last,  which  is  the  most  slender, 
descends  to  the  external  surface  of  the  gluteus  internus,  aud  is  distributed  in 

its  substance  (Fig.  356,  5).  /-n      ot./.  f 

The  posterior  gluteal,  or  ischio-muscular  nerves  (Fig.  356,  b,  b  ,  o),  are 
usually  two  in  number — a  superior  and  inferior. 

The  first  escapes  through  the  great  sacro-ischiatic  notch,  along  with  the 
femoro-popliteal  nerves,  and  is  situated  on  the  external  surface  of  the  ischiatic 
ligament.  It  passes  backward,  between  this  ligament  and  the  gluteus 
medius,  to  beneath  the  anterior  or  croupal  portion  of  the  triceps  extensor 
cruris,  'in  which  it  is  distributed  by  several  filaments.  Besides  these,  it 
gives  •'  1  In  passing  beneath  the  gluteus  medius,  a  slender,  but  constant 
filament 'to  the  posterior  portion  of  that  muscle;  2,  Another,  and  more 
considerable  branch,  which  bends  round  the  posterior  border  of  that 
muscle  to  be  directed  forward  and  outward  to  the  gluteus  externus. 

The  second  nerve,  situated  beneath  the  preceding,  appears  to  be  detached 
from  the  posterior  border  of  the  great  sciatic.  It  is  placed  at  the  external 
surface  of  the  sciatic  ligament,  is  directed  backwards  m  passmg  below  the 
croupal  portion  of  the  triceps  cruris,  traverses  that  muscle  above  the  ischial 
tuberosity,  descending  underneath  the  sacral  portion  of  the  semitendmosus, 
soon  to  leave  its  deep  track  and  become  superficial.  It  escapes  from  between 
the  latter  muscle  and  the  triceps  cruris,  and  is  lost  beneath  the  sfan  covering 
the  posterior  part  of  the  thigh.  Its  deep  portion  gives  off  collateral 
branches  which  reinforce  the  divisions  of  the  internal  pudic  nerve,  as  well 
as  filaments  to  the  long  branch  of  the  semitendinosus  muscle. 

5.  Great  Sciatic  or  Great  Femoro-popliteal  Nerve.    (Figs.  135, 18  ;  357, 1,  2.) 

This  enormous  nervous  trunk  issues  by  the  great  sciatic  opening  in  the 
form  of  a  wide  band,  which  is  applied  to  the  external  face  of  tbe  ischiatic 
liaament.   Comprised  at  first  between  that  ligament  and  the  gluteus  meduis, 
it^is  directed  backwards  in  passing  over  the  fixed  insertion  of  the  gluteus 
internus,  and  arrives  behind  the  gemini  and  quadratiis  femoris  muscles.  On 
leaving  Wis  point,  it  is  inflected  to  descend  behind  the  thigh,  where  it  is 
lod-ed  in  the  muscular  sheath  formed  for  it  by  the  triceps  cruris,  the  semi- 
tendinosus and  membranosus,  and  the  great  adductor  of  the  thigh.  Arriving 
towards  the  superior  extremity  of  the  leg,  it  enters  between  tlie  two  beUies 
of  the  gastrocnemii  muscles,  passes  along  the  posterior  aspect  of  the 
perforatus  muscle,  and  descends  in  the  channel  of  the  hock,  beneath  he  tibial 
?nr,,?purosis  following  the  internal  border  of  the  fibrous  band  that  rem- 
Es  tSrtendon  of  ^the  hock.    It  finally  terminates  at  the  calcis  by  two 
hrmches-  the  external  and.  internal  plantarnerves.  ^    ,iv  f 

Fiom'tbe  point  at  which  the  great  sciatic  enters  be  ween  the  beUies  of 
the  eisteocnemii  muscles,  and  as  far  as  the  furrow  of  the  calcis  this  nerve 
Corresponds  to  the  branch  named  in  Man  the  internal  popliteal- a  branch 
Sat  S  continued  by  the  posterior  tibial,  which  terminates  in  the  plantar 

^^""irTts  long  course,  this  nerve  successively  emits:  1,  The  external 
.nnliteal  nerve  2,  A  branch  to  the  muscles  of  the  deep  pelvi-crural  region ; 
?  ^Arthei  to  the  posterior  crural  muscles;  4,  The  external  sapheuous 
n^r^e  f  A  volu  m  ous  fasciculus  to  the  muscles  of  the  posterior  tibial 
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region.  All  these  branches  will  be  studied,  more  especially  the  external 
popliteal ;  which  is  so  disposed  in  Solipeds,  that  Veterinary  authorities  ]iave 
described  it  as  a  special  trunk,  by  the  name  of  the  small  fenioro-popliteal 
and  even  as  the  small  sciatic  nerve.  We  will  afterwards  pass  to  the  ter- 
minal branches. 

OOLLATEBAL  BltANOHES. 

1.  External  Soiatio-popliteal,  or  Small  Femobo-popliteal  Nerve.  

This  nerve  separates  from  the  great  sciatic  at  the  gemini  muscles  of  the 
pelvis.  It  is  then  directed  forward  and  downward,  proceeds  between  the 
triceps  cruris  and  the  gastrocnemius  muscles,  and  arrives  outside  the  superior 
extremity  of  the  leg,  behind  the  lateral  ligament  of  the  femoro-tibial 
articulation,  where  it  terminates  by  two  branches  :  the  musculo- cutaneous,  and 
the  anterior  tibial  nerve. 

In  the  long  course  it  follows  from  its  origin  to  its  bifurcation,  the  external 
sciatic  popliteal  nerve  only  furnishes  a  single  collateral  branch :  this  is  the 
cutaneous  nerve  which  is  detached  from  the  parent  trunk  above  the  gastro- 
cnemius, and  which  traverses  the  inferior  extremity  of  the  triceps  cruris  to 
terminate  by  divergent  ramuscles  destined  to  the  skin  of  the  leg.  It  might 
be  named  the  peroneal-cutaneous  branch.  Before  becoming  superficial,  tliis 
cutaneous  nerve  gives  off  a  small  descending  filament  which  goes  to  reinforce 
the  external  saphenous  nerve,  after  creeping  over  the  aponeui-otic  layer  of 
the  external  gastrocnemius.  This  branch,  which  might  be  designated  the 
accessor}/  of  the  external  saphenous,  sometimes  proceeds  directly  from  the 
popliteal,  as  may  be  remarked  in  Fig.  357. 

Terminal  Branches.—  These  two  branches  influence  the  contractility  of 
the  muscles  belonging  to  the  anterior  tibial  region,  and  endow  the  skin  on 
the  anterior  face  of  the  foot  with  sensation. 

The  musculo-cutaneous  nerve  is  situated  beneath  the  tibial  aponeurosis  •  it 
first  sends  a  bundle  of  ramuscules  to  the  lateral  extensor  of  the  phalanges 
and  continues  to  descend  between  that  muscle  and  its  congener,  the  anterior 
extensor  to  the  middle  of  the  tibia.  It  then  traverses  the  fibrous  envelope 
ot  the  tibial  muscle,  becomes  subcutaneous,  and  gains  the  anterior  face  of 
the  metatarsus,  where  it  is  lost  in  the  skin.  Some  of  its  terminal  filaments 
may  be  foUowed  to  the  fetlock,  and  even  beyond  it  (Fig  357  6) 

The  anterior  tibial  nerve  passes  in  front  of  the  preceding, 'to  one  side  of 
he  superior  extremity  of  the  leg,  and  then  plunges  beneath  the  anterior  ex- 
tensor of  the  phalanges,  giving  to  that  muscle  and  the  flexor  of  the  metatarsus 
short,  but  thick,  ramuscules.    It  descends  to  the  front  of  the  tarsu.s,  always 

ZZ  nl  '""r^'^T^  '1 ''^^'^'i  P^^^^^S^^'  ^"""^  P^^«^^^     the  externa 

side  of  the  anterior  tibial  vessels.    When  it  arrives  below  the  tibia  it  lies 

immediately  alongside  the  pedal  artery,  and  follows  it,  in  its  metatarsal 

portion,  to  near  the  fetlock.    It  then  separates  from  its  satellite  v^LTand 

fi=nte  (Fr357'5r  '''''  "'^^"^      ^"^^  ^"^^^^^^^  ^^^^ 

^^^t:z:^^^7:;Szi^'  ---^ 

2  Branches  TO  the  Muscles  of  the  Deep  Pelvi-ckural  Region - 
It  18  known  that  this  region  comprises  the  obturator  interuus  gemini  and 
quadratas  femoris  muscles  The  nervous  branch  sent  to  then  ?s  w'  a°d 
attenuated  ;  It  is  detached  from  the  sciatic  trunk  at  tlie  middle  of  tlie  slipci 
cotyloid  ridge,  and  descends  with  that  trunk  behind  tlie  coxo-femoral 
articulation,  to  distribute  its  terminal  divisions  to  the  above- nanXircrs 
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Tlie  lonsest  and  tluckest  of  those  goes  to  the  quadratus  feraoris.  That 
passing  to  tho  obturator  iutcrnus  ro-entcrs  the  pelvic-cavity  by  tlie  small 

ischiatic  notch,  and  ascends  to  the  vicinity  of  tho  iho-sacral  ^^I'tf  ^^^^t^o"; 
ibi^uuiuiu         ,  g  Branch  to  the  Isohio-tibial 

Fig.  357.  on   Posterior  Crural  Muscles.— 

This  branch  is  thick  and  short ;  it 
arises  from  the  bend  formed  by  the 
great  femoro-popliteal  nerve  at  the 
gemini  muscles,  and  soon  divides  into 
several  ramifications  which  are  dis- 
tributed to  the  short  portion  of  the 
triceps  cruris,  the  middle  and  inferior 
parts  of  the  semitendinosus,  and  into 
the  semimembranosus.     Some  of  the 
filaments  destined  to  the  latter  muscle 
pass  between  it  and  the  great  adductor 
of  the  thigh,  in  which  they  partly 
terminate  (Fig.  356, 12). 

4.  External  Saphenous  Nerve, 
—This  branch  commences  at  from  2 
to  6  inches  from  the  point  where  the 
great  sciatic  nerve  dips  between  the 
gastrocnemii  muscles.    It  is  placed 
on  .-the  external  gastrocnemius,  and 
descends  underneath  the  special  apo- 
neurotic layer  covering  that  muscle, 
to  the  origin  of  the  tendon  of  the 
hock.    It  then  receives  its  accessory 
nerve — the  reinforcing  filament  which 
comes  from  the  cutaneous  branch  of 
the  small  femoro-popliteal  nerve,  and 
is  prolonged  beneath  the  tibial  apo- 
neurosis into  the  channel  of  the  hock, 
accompanying  the  external  saphenous 
vein,   and    following    the  external 
border  of  the  fibrous  band  that  goes 
to  strengthen  the  tendo-AchiUis.  _  In 
this  way,  it  occupies  the  same  situa- 
tion outside  the  hock  that  the  great 
..^.v^r  NKiivES  OF  THE  POSTERIOR     sciatic  doBS  ou  the  inner  side.  It 
EXTERNAL  ^-HVEs^or  aftcrwards  passes   over    the  tarsal 

1  2  Great  sciatic  nerve;  3,  External  saphena  region,  and  is  expended  on  the  outside 
'  nerve  ■  4,  External  popliteal  nerve ;  o,  An-  metatarsus  m  several  tilaments, 

terior' tibial  nerve;  6,  Musculo-cutaneous  ^^.^^  ^^^^^^^^  to  the  outer 

aspect  of  the  digit  (Figs.  356,  13; 

r^iv^:;^h« '''5'kscxcuLr  TO  the  Postkrh. 
artery  and  vein.  TiBIAL  MuSCLES.— This  fasciculus  IS 
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lar'^o  nurabor  and  tlieir  shortness.  Those  of  the  deep  layer  are  supplied  by 
filaments  from  a  single  long  and  thick  branch,  which  descends  between  the 
porforatus  and  the  internal  gastrocnemius.  It  may  be  remarked,  that  the 
filament  going  to  the  so-called  small  plantar  muscle,  passes  underneath  the 
external  gastrocnemius,  outside  the  perforatus,  and  that,  by  its  position,  it 
exactly  represents  the  soleus  ramuscule  of  Man.  We  are,  therefore,  with 
Vicq-d'Azyr,  Cuvier,  and  others,  justified  in  naming  this  little  muscle  the 
solearis  (soleus),  instead  of  continuing  to  designate  it  the  small  plantaris, 
which  appellation  is  given  to  another  muscular  element. 

6.  In  its  course  along  the  tendo-Achillis,  the  sciatic  nerve  emits  some 
slender  cutaneous  filaments,  which  we  do  not  consider  worthy  of  further 
notice. 

TERMINAL  BRANCHES. 

Plantar  Nerves  (Fig.  355,  10,  12). — These  two  nerves  enter  the 
tarsal  sheath,  behind  the  perforans  tendon,  along  with  the  plantar  arteries. 
Towards  the  superior  extremity  of  the  cannon,  they  definitively  separate 
from  each  other;  the  external  is  carried  outwards  between  the  precited 
tendon  and  the  rudimentary  metatarsal  bone  ;  the  internal  is  placed  with 
that  tendon,  and  follows  the  posterior  border  of  the  inner  metatarsal  bone. 
Both  afterwards  descend  on  the  fetlock,  where  they  comport  themselves 
like  the  analogous  nerves  of  the  anterior  limb. 

DIFFEBENTIAL  CHARACTERS  IN  THE  LUMBO-SAORAL  PLEXV8  OP  OTHER  THAN  SOLIPED 

ANIMALS. 

Ab  was  the  case  with  the  brachial  plexus,  so  with  this ;  the  ditferences  observed 
being  trifling  in  the  upper  part  of  the  limb,  but  more  numerous  and  important  in  the 
region  of  the  foot,  the  complexity  of  arrangement  varying  with  the  species. 

Kotiinants. — The  lumbo-sacral  plexus  of  these  animals  is  constituted  by  two  lumbar 
and  three  saciul  nerves,  ns  in  Solipeds;  but  the  third  sacral  only  gives  a  very  fine 
filament,  which  readies  the  second  in  passing  downward  and  forward. 

At  the  femoro-tibial  articulation,  the  branches  of  the  plexus  are  similar  to  those  in 
the  Horse.  Below  that  articulation,  the  following  disposition  lias  been  observed  in 
the  Sheep. 

The  miiKculo-cutaneous  branch  of  the  popliteal  is  long  and  thick.  It  descends  on  the 
anterior  face  of  the  metatarsus,  find  at  the  metatarso-phalangeal  articulation  bifurcates, 
the  branches  forming  the  dorsal  collaterals  of  the  digits.  The  anterior  tibial  nerve 
presents  two  branches  parallel  to  the  tibial  vessels ;  one  passes  along  the  metatarsal 
region,  and  when  it  arrives  at  the  bottom  of  tlie  groove  between  tlie  condyles  of  the 
metatarsus,  it  divides  into  two  branches  that  constitute  the  deep  collaterals  of  the 
digits ;  these  collaterals  furnish  filaments  to  the  posterior  face  of  the  digital  region. 

The  great  sciatic  resembles  that  of  Solipeds.  Its  terminal  branches,  or  plantar 
nerves,  differ  from  those  of  the  Horse  in  the  absence  of  the  transverse  anastomosis  that 
unites  the  two  cords  in  the  region  of  the  tendons. 

Pig. — The  lumbo-sacral  plexus  of  this  animal  is  composed  of  two  lumbar  and  three 
sacral  nerves:  reckoning,  of  course,  as  a  sacral  nerve,  the  trunk  that  escapes  from 
between  the  last  lumbar  vertebra  and  the  sacrum.  The  plexus  may  be  divided  into 
two  portions,  the  first  furnishing  a  femoral  and  nn  obturator  nerve.  The  internal 
saphenous  branch  of  the  femoral  nerve  is  long  and  voluminous;  at  its  origin  it  is  ns 
large  as  the  branch  passing  to  the  anterior  muscles  of  the  thigh,  and  it  descends  on  the 
inner  face  of  the  metatarsus,  forming  the  dorsal  collateral  of  the  internal  digit. 

The  great  sciatic  is  voluminous  and  round.  The  branches  it  gives  to  the  muscles 
of  the  pelvis  and  femur  are  disposed  nearly  as  in  Solipeds  and  Ruminants ;  but 
differences  are  observed  in  the  external  popliteal  and  the  terminal  branches. 

The  musculo-cutaneous  nerve  reaches  the  metatarsal  region,  where  it  separates  into 
three  branches,  which  form  the  dorsil  collaterals  of  the  digits. 

The  anterior  tibial  nerve  descends  between  the  two  principal  metatarsals,  and  at  the 
root  of  tlie  middle  digits  divides  to  anastomose  with  the  plantar  nerves.  Of  these  the 
external  is  small,  and  gives  collaterals  to  the  two  external  digits ;  the  internal,  the 
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largest,  desconfls  between  the  two  priucipal  digits,  where  it  bifurcates;  above,  it  gives  a 
brunch  to  the  internal  digit. 

CAiiNivoKA. —  In  thcau  animals,  the  lumbo-sacral  plexus  is  formed  by  the  last  four 
lumbar  and  the  firt-t  two  sacial. 

The  crural  and  ohlurator  nerves,  which  arise  from  the  fourth,  fifth,  and  sL\th  lumbar 
nerves,  offer  nothing  particular  in  their  disposition. 

The  internal  saplwnom  branch  is  as  long  us  in  the  Pig;  it  passes  to  the  internal  face 
of  the  tarsus,  lies  alongside  the  fourth  metatarsal  bone,  and  ibrms  the  internal  dorsal 
collateral  of  the  fourth  toe. 

The  qreat  sciatic  may  be  described  aS  having,  as  in  Man,  two  terminal  brMUches 
which  separate  a  little  above  the  posterior  face  of  the  femoro-tibial  articulation.  The 
external  popliteal  nerve  passes  to  the  surface  of  the  external  nastroenemius,  enteis 
between  the  common  long  llexor  of  the  toes  and  the  long  lateral  peroneal  muscle, 
where  it  bifurcates.  The  musculo-cufaneous  branch  descends  beneath  the  latter  lllU^cie 
to  the  lower  third  of  the  leg,  when  it  becomes  superficial,  and,  accompanied  by  a  vein, 
is  lodged  in  the  interspace  between  that  muscle  and  the  anterior  tibial ;  it  passes  in 
front  of  the  tarsus,  and  reaches  the  upper  part  of  the  metatarsus,  where  it  divides  into 
three  divisions.  It  must  be  mentioned  that  af  the  tibio  tarsal  articulation  is  thrown  otf 
a  very  fine  cord,  which  is  directed  outwards,  and  forms  the  extenial  doisal  C'lllateral 
of  the  first  toe.  Each  of  its  three  terminal  branches  courses  along  an  interm.  tatarsal 
space,  and  at  the  metatarso-pha'angeal  articulations  separates  into  two  filaments, 
whence  results  the  following  distribution :  the  external  branch  forms  the  internal 
dorsal  collaterals  of  the  tirst  toe  and  external  of  the  second ;  the  middle  constitutes  ■ 
the  internal  dorsal  collaterals  of  the  second  toe  and  external  of  the  third;  last'y,  the 
internal  furnibhes  the  internal  dorsal  collaterals  of  the  third  toe  and  external  of  the 
fourth.  The  anterior  tibial  nerve  accompanies  the  artery  of  that  name,  descends  along 
the  external  face  of  the  tibia,  and  termiuiites  in  two  branches  at  the  tarsus.  Of  these, 
one  is  distributed  to  the  tarsal  articnlat'ons  and  the  pedal  muscle  :  the  other,  internal, 
enters  the  intermetatarsal  space,  and  at  the  corresponding  metatarso-phalangeal  joints 
anastomoses  with  the  internal  branch  of  the  musculo-eutiineous  nerve,  and  is  Inst  in  the 
same  parts.  The  internal  popliteiis  foims  the  second  terminal  branch  of  the  grent  sci^itic 
nerve,  and  in  the  Bog  and  Cat  represents  that  portion  of  the  latter  whicli,  in  the  Horse, 
is  situated  behind  the  femoro-tibial  articulation.  It  i.s  continued  by  the  posterior  tibial 
nerve,  which  terminates  by  the  two  plantar  nerves.  During  its  course,  the  external 
popliteal  furnishes  articular  and  muscular  filaments,  as  well  as  cutaneous  twigs 
subsequently;  among  the  latter  maybe  mentioned  the  external  saphenous,  which  arises 
by  two  branches,  and  is  expended  behind  the  malleolus,  at  the  outer  side  of  the  tarsus. 
The  plantar  neroes  are  external  aiid  internal;  the  latter  lies  at  the  inner  border  of  the 
tendon  of  the  superficial  flexor  muscles  of  the  phalanges,  and  when  it  joins  the  middle 
of  the  metatarsus,  it  detaches  a  fine  filament  that  forms  the  internal  plantar  collateral 
uf  the  fourth  toe;  it  then  passes  obliquely  towards  the  first  toe,  at  the  deep  face  of  the 
aViOve  namcd  tendon,  and  sucr^essively  ^lives  off  three  filament— one  tor  each  inter- 
metatarsal space.  These  filaments  anastomose  with  the  terminal  branches  of  the 
exteinal  plantar,  at  the  metatarso-phalangeal  articulations;  the  first  two  filaments 
supply  the  large  cushion  of  the  paw.  .  j.,  K  i 

Tlie  external  pilantar  nerve  passes  between  the  two  flexor  tendons  ot  tlie  toes,  wliere 
it  gives  a  filament  that  constitutes  the  external  plantar  collateral  of  the  first  toe.  It  is 
afterwards  placed  outside  the  deep  flexor,  then  enters  beneath  the  short  flexor  and 
divides  into  several  branches,  muscular  and  digital.  Each  of  the  latter,  three  m 
number  passes  into  a  corresponding  i.iterosseous  space  and  bifurcates  at  the  mefcitarso- 
Dhalan<''eal  articulations,  receiving  filaments  from  the  internal  plantar,  and  forming  the 
followin-  plantar  collaterals  :  the  internal  of  the  first  toe,  internal  and  external  ot  the 
second,  internal  and  external  of  the  third,  and  external  of  the  fourth  digit. 

COMPARISON  OF  TUB  LUMBO-SACBAL  PLEXUS  OF  MAN  WITH  THAT  OF  AXIMAI-S. 

It  is  usual,  in  human  anatomy,  to  describe  a  lumbar  and  a  sacral  plexus. 

The  lumbar  plexus  is  constituted  by  the  anastomoses  of  the  anterior  branches  of  the 
i^Ji^mZv  Vives-^  these  are  united  by  fine  filaments  which  are  not  m  ricately 
n  Jcfoc  ated  The  di;ision8  of  this  plexus  are  distinguished  as  ro  latrraJ  and  tcnnniol 
E^.    The  first,  d.  stined  to  the  upper  part  of  the  limb  and  the  skm  covering  the 

('  Wilson  says  the  four  upper  lumbar  nerves  and  the  la.4  dorsal;  Il.ath  gives  the 
same  constitution.) 
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external  genital  organs,  are  represented  in  Solipeds  by  tho  r.imifications  of  the  lumbar 
nerves,  vdiicli  have  been   separately  doscribcl.    The   terminal  bra'iclies  are  the 
obturator  crural,  find  anteriar  famurul  (or  anterior 
respecting  tho  obtumtor  nerve 


crural].    There  is  nothing  to  be  said 


it  le  ives  the  pelvis  by  the  obtui  a- 
tor  foramen,  as  in  all  the  uuihials 
mentiimed.  Tho  crural  has 
been  described  as  having  foUr 
terminal  branches:  internal 
and  external'  musculo-cutaneous, 
the  nerve  of  the  triceps  crurem 
{muscular  branch),  and  the  in- 
ternal saphenous.  The  two  mus- 
ctilo-cutaneous  branches  have 
their  analogue  in  the  Horse,  in 
the  filament  we  have  named  the 
iiccessory  brunch  of  the  internal 
saphenous.  The  nerve  of  the 
triceps  is  expended  in  the  im- 
terior  ret-tus,  and  the  vastus 
iiiternus  and  exteinus.  The 
s^aphenous  de.-cends  between  the 
muscles  of  the  inner  asj)ect  of 
the  thigh,  beneath  the  aponeu- 
rosis, aud  becomes  superficial  at 
a  short  dist  mce  from  the  con- 
dyle of  tlie  femur,  giving  a 
patellar  branch  that  divides  in 
the  skin  of  the  knee,  and  a 
tibial  branch  that  is  expended 
on  the  inner  face  of  the  tarsal 
articulations  and  the  foot. 

The  sacral  plexus  comprises 
the  first  three  sacral  nerves,  t.) 
whicli  is  added  a  lumbo-sacral 
branch  furnished  by  the  lumbar 
nerves,  and  a  fine  filament  that 
ascends  from  the  fourth  sacral. 

Ten  collaterals  and  a  ter- 
minal branch  arise  from  this 
plexus. 

The  collateral  branches  are 
divided  into  intrapelvic  and 
extrapelvic:  they  are  five  in 
each  group.  The  first  are  des- 
tined to  the  muscles  of  the  inner 
aspect  of  tlie  pelvis,  and  to  those 
of  the  perineum  and  the  skin 
of  this  region.  The  second  are 
distributed  to  the  muscles  on 
the  outer  aspect  of  the  pelvis, 


Fig.  .'i.^S. 


LUMBAE  PX,EXUS  OF  MAN. 
1,  Right  gangliated  cord  of  sympathetic;  2,  Abdominal 
aorta ;  3,  3,  Last  dorsal  nerves ;  4,  Psoas  parvus  ;  5, 
Quadratus  lumborum ;  6,  Psoas  magnus ;  7,  7,  Ilio- 
hypogastric nerves ;  8,  Iliacus  internus  ;  9,  9,  Ilio- 
inguinal nerve;  10,  Lumbo-sacral  nerve;  11,  Genito- 
crural  nerve  ;  12,  Gluteal  nerve ;  13,  Iliac  branch  of 
ilio-hypogastric  nerve;  14,  Sacral  plexus;  15,  15,  15, 
External  cutaneous  nerves  ;  17,  Transversalis  abdomi- 
nis;  19,  Obliquus  internus;  21,  Obliquus  externus ; 
23,  23,  Anterior  crural  nerves;  25,  25,  Obturator 
nerves  ;  27,  27,  Crural  branch  of  genito-crural  nerve  ; 
29,  Genital  branch  of  genito-crural  nerve ;  31,  External 
iliac  artery  ;  33,  External  abdominal  rino-. 


aud  the  skin  on  the  posterior  face  of  tiie  thigh.    They  are  : 

1.  Visceral  branches  that  descend  on  the  sides  of  the  rectum  and  are  lost  in  the 
hypogastric  plexus  ;  2,  Nerve  of  the  elecator  of  the  anus  ;  3,  Hwmorrhoidal  or  anal  nerve  ; 
4,  Nerve  of  the  internal  obturator  that  appears  to  arise,  in  tho  Horse,  fi  om  the  sciatic 
trunk  ;  5,  Internal  puclic,  which  h>is  been  described  with  the  sacral  nerves.  lu  Man  this 
nerve  leaves  the  pelvis  by  the  gre  at  sciatic  notch  (or  foramen),  and  returns  to  it  by  the 
lesser;  within  the  ischiatic  tuberosity  it  divides  into  two  branches:  an  inferior  or 
perineal,  and  a  superior  or  dorsalis  penis  nerve.  The  latter  is  placed  on  the  dorsum 
of  the  penis,  and  reaches  the  mucous  membrane  of  the  glaus  and  prepuce  •  tlie  former 
does  not  go  beyond  the  muscles  and  integuments  of  the  perineum.  G,  The  .superior 
gluteal  nerve  ;  7,  Nerve  of  the  pyramidalis ;  8.  Nerve  of  the  superior  gemellus  •  9  Nerve  of 
the  inferior  gemellus  and  quadratus  cruralis ;  10,  The  small  sciatic,  or  itiferior  qluteal  nerve 
the  inferior  or  femoral  branch  of  which  is  very  long,  descending,  as  itVloes,  to  tho  middle 
of  the  posterior  face  ot  the  thigh,  bonenth  the  crural  apon.nuosis,  to  (he  iioplilcal  space 
where  it  becomes  superflciid,  and  terminates  in  the  skin  of  the  upper  \w\-\\nn  of  the  le-^  ' 
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NERVES  AT  THE  POSTERIOR  ASPECT  OF 
HUMAN  LEG. 

1,  Popliteal  artery ;  2,  Great  sciatic  nerve ; 
3,  Adductor  magnus  ;  4,  Biceps;  5,  Superior 
internal  articular  artery  ;  6,  External  pop- 
liteal nerve ;  7,  Gastrocnemius,  cut ;  8, 
Anterior  tibial  artery ;  9,  Tendon  of  semi- 
membranosus ;  10,  Peroneus  longus ;  11, 
Sural  arteries  and  nerves;  12,  Peroneal 
artery  ;  13,  Internal  popliteal  nerve  ;  14, 
Tibialis  posticus ;  15,  Portion  of  soleus  ; 
16,  Peroneus  brevis ;  17,  Popliteus ;  18, 
Flexor  longus  pollicis ;  19,  Posterior  tibial 
nerve ;  20,  Calcanean  branch  of  posterior 
tibial  nerve;  21,  Posterior  tibial  artery; 
22,  Tendo-Achillis  ;  23,  Flexor  longus  digit- 
orum  ;  25,  Tendon  of  tibialis  posticus  ;  27, 
Plantar  nerves  ;  29,  Plantar  arteries. 


Fig.  3G0. 


NERVES  AT  THE  FRONT  ASPECT  OF  HUMAN  LEG- 

1,  External  popliteal  nerve;  2,  Anterior 
tibial  artery  ;  3,  Musculo-cutaneous  nerve  ; 
4,  Anterior  tibial  nerve  ;  5,  Peroneus 
longus;  6,  Tibialis  anticus ;  7,  Extensor 
longus  digitorum  ;  8,  Anterior  annular 
ligament ;  9,  Peroneus  brevis  ;  10,  Tendon 
of  extensor  proprius  pollicis;  11,  Extensor 
proprius  pollicis  ;  12,  Dorsal  artery  of  foot ; 
1 3,  Point  at  which  the  musculo-cutaneous 
nerve  pierces  the  fiiscia  and  bifurcates ;  14, 
Tendon  of  tibialis  anticus;  15,  Internjil 
branch  of  musculo-cutaneous  nerve;  16, 
Cutaneous  branch  of  anterior  tibial  nerve ; 
17,  External  branch  of  musculo-cutaneous 
nerve ;  19,  Deep  branch  of  anterior  tibial 
nerve;  21,  External  saphenous  nerve ;  23, 
Extensor  brevis  digitorum. 
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The  terminal  hmiiGh  of  tlie  sacral  plexus  forma  the  great,  sciatic  nerve,  whose 
distribution  is  ihe  snnie  iis  that  of  Carnivora.  The  collateral  rnmnscules  of  the  great 
seiiitic  are  the  bniucli  of  the  long  portion  of  the  biceps;  t.ho  semiti'udinosus  niul 
semiineiubranosus  branch;  the  branch  to  the  great  adductor;  and,  lastly,  that  to  the 
short  portion  of  the  biceps.    It  terminates  by  the  external  and  internal  po|)liteal. 

Tlie  musculo-cutaneous  and  anterior  tibial,  continuations  of  the  external  popliteiis, 
comport  themselves  almost  the  same  as  in  the  Dog.  They  form  dorsal  collaterals  to  the 
third,  fourth,  and  fifth  toes,  as  well  as  to  the  second. 

The  internal  popliteal  presents  an  external  saphenous  nerve  that  passes  along  the 
external  border  of  the  foot,  and  has,  in  addition,  a  branch  that  ascends  on  the  dorsum 
of  that  orgiin.  The  external  saphenous  furnishes  the  dorsal  collaterals  to  the  first  toe, 
and  the  external  collateral  to  the  second.  The  posterior  tibial  nerve  continues  the 
internal  sciatic  in  the  leg ;  it  terminates  in  the  plantar  nerves.  The  internal  plantar 
furnishes  the  collateral  nerves  to  the  fifl;h,  fourth,  and  third  toes,  and  the  internal 
collateral  of  the  second  toe.  The  external  divides  into  three  branches:  the  two 
su()erficiul  branches  form  the  collaterals  of  the  first  toe,  and  the  external  collateral  of  the  , 
second;  the  deep  branch  passes  inwards,  behind  -the  interosseous  muscles,  and  is 
expended  in  those  of  the  fourth  space,  after  giving  filaments  to  the  oblique  abductor  of 
the  large  toe,  transverse  abductor,  last  two  lumbricales,  to  the  interosseous,  and  very 
fine  filaments  to  the  articulations  of  the  tarsus  with  the  metatarsus. 

It  will  tiierefore  be  seen  that,  in  Man,  the  branches  of  the  deep  trank  of  the 
external  plantar  join  those  of  the  internal  plantar,  to  form  the  collateral  nerves. 


CHAPTEE  III. 

THE  GEEAT  SYMPATHETIC  NEEVOUS  SYSTEM. 

PEErARATiON  OP  THE  GnEAT  Stmpathetto. — The  same  subject  ought  to  suffice  for  tlie 
preparation  of  this,  as  well  as  tlie  pneumogastrio  and  spinal  nerves.  After  placing  the 
animal  in  the  first  position,  the  intestines  are  removed,  one  of  the  posterior  limbs  cut 
off,  and  the  greater  portion  of  the  os  innominatmn  cleared  away  by  sawing  through  the 
symphysis  pubis  and  the  neck  of  the  ilium ;  the  dissection  of  all  the  abdomino-pelvic 
portion  of  the  system,  and  that  of  tiie  terminal  branches  of  the  pneumogastric  nerve,  is 
then  proceeded  with.  The  anterior  limb  of  the  same  side  should  be  afterwards 
detached,  tlie  scapula  having  been  previously  sawn  across  its  middle  part,  and  the 
thorax  thrown  open  by  the  ablation  of  the  entire  costal  wall,  in  sawing  through  the 
sternal  cartilages  below,  and  the  ribs  ahove,  at  their  superior  extremity  All  the 
thoracic  portion  of  the  ganglionic  nervous  apparatus,  and  the  pneumogastric  ncrv&s 
may  then  be  prepared.  Nothing  more  remains  to  be  accomplished  except  the  dissection 
of  the  sympathetic  and  the  vagus  nerve  in  the  cervico-cephalic  region,  with  that  of  the 
spinal  nerve ;  this  operation  is  not  attended  with  any  difficulty,  and  should  be  preceded 
by  the  extirpiition  of  a  branch  of  the  inferior  maxilla.  It  is  useful  to  inject  the  arteries 
previously;  as  then  the  filaments  of  the  sympathetic  that  lie  alongside  the  vessels 
of  the  diiferent  organs  in  the  abdominal  cavity  can  be  more  easily  followed. 

The  great  sympathetic,  also  named  the  trisplanchnic  system  (a-n-Xavxyov 
— an  intestine  or  viscus),  because  of  its  position  and  destination,  is  the  nervous 
apparatus  of  the  organs  of  vegetative  life. 

As  has  been  already  shown  in  the  general  consideration  of  the  nerves 
and  the  whole  nervous  system,  this  apparatus  has  for  its  base  two  long  cords 
extending  from  the  head  to  tho  tail,  underneath  the  vertebral  column,  and  to 
the  right  and  left  of  the  median  line.  Towards  the  last  sacral  vertebra,  a 
portion  of  these  two  cords  converge  towards  each  other,  and  lie  beside  the 
median  coccygeal  artery.  Some  anatomists  think  that  the  great  sympa- 
thetic does  not  stop  at  this  point,  but  is  prolonged  beneath  the  coccygeal 
vertebra3,  where  it  enters  a  ganglion  that  has  been  described  of  late  years 
as  the  "coccygeal  gland,"  and  whoso  nature  has  been  very  much  contested. 

Each  cord  presents  on  its  course  numerous  ganglia,  to  wliose  presence  it 
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ovvos  its  chain-liko  aspect ;  tlioy  are  usually  elliptical  in  shape,  though  they 
jnay  also  bo  round  or  semilunar ;  in  all  cases  they  are  studded  with  prolonga- 
tions at  their  borders.  Beneath  each  of  the  regions  of  the  spine  they  are  equal 
in  number  to  the  vertebras,  with  the  exception  of  the  cervical  region,  in 
which  are  only  two — one  at  the  top,  the  other  at  the  bottom,  of  the  neck. 

To  this  chain  arrive  afferent  hranclies,  by  the  union  of  which  it  is  con- 
stituted ;  these  branches  are  furnished  by  tlie  nerves  of  the  medulla  oblongata 
and  the  inferior  spinal  branches,  except  those  of  the  coccygeal  region.  The 
ati'erent  branches  join  the  sympathetic  at  each  ganglion  ;  but  as  there  are 
only  two  ganglia  in  the  region  of  the  neck,  the  afferent  filaments  of  the 
cervical  nerves  are  grouped  in  such  a  manner  as  to  reach  the  superior  and 
inferior  ganglion. 

Those  nerves  which  are  given  off  from  the  ganglia  to  be  distributed  to 
the  viscera,  are  named  the  eff'erent  or  emergent  branches.  They  are  interlaced 
around  the  arteries  to  reach  their  destination,  forming  pZea;Mse»  on  the  surface 
of  these  vessels. 

This  general  idea  of  the  disposition  of  the  great  sympathetic  is  sufficient 
to  show  that  its  double  ganglionic  chain  does  not  represent  two  particular 
nerves  arising  at  one  determinate  point,  and  ending  at 
Fig.  361.  another.    Properly  speaking,  they  have  neither  origin 

nor  termination ;  they  are  always  giving  off  branches 
which  are  as  frequently  replaced  by  otliers :  in  this  way 
they  might  be  compared,  in  this  respect,  to  the  median 
spinal  artery,  which  offers  somewhat  the  same  mode  of 
constitution— with  its  afferents  supplied  by  the  spinal 
branches  from  the  intervertebral  foramina,  and  its  efferents 
destined  to  the  substance  of  the  spinal  medulla. 

Sthuctueb. — The  ganglia  of  the  gi-eat  sympathetic 
differ  but  little  in  their  structure  from  the  spinal  ganglia, 
whose  constitution  has  been  already  made  known.  They 
have  an  envelope  of  connective  tissue,  which  sends  very 
fine  septa  into  their  interior.  In  the  spaces  are  cells 
a  little  smaller  and  paler  than  those  of  tlie  spinal  gan- 
glia ;  they  are  round,  or  furnished  with  poles  that  bring 
them  into  commimication  with  the  afferent  and  efferent 
GAN-  nerve-tubes ;  there  are  also,  in  the  ganglia,  tubes  which 
only  pass  through  it,  and  merely  lie  beside  the  cells. 

The  afferent  hranclies  of  the  ganglia  have  the  white  tint 
of  the  cerebro- spinal  nerves,  and  are  named  the  grey 
nerves.  They  owe  their  colour  to  the  fibres  of  Eemal; 
which  they  contain  in  large  quantity.  With  these 
nucleated  fibres  are  associated  fine  nerve-fibres,  and 
double-contoured  fibres  which  proceed  from  the  com- 
municating rami,  or  afferent  filaments  supplied  by  the 
spinal  nerves ;  these  fibres  often  leave  the  ganglia  to 
pass  directly  to  organs. 

In  describing  the  sympathetic  chain,  it  is  divided  mto 
five  sections:  a  cephalic,  cervical,  dorsal,  lumbar,  and 
sacral. 

1.  Cephalic  Portion  of  the  Sympailieiic. 
This  is  composed  of  the  spheno-palaiine,  ophthalmic, 
and  otic  ganglia,  all  of  which  communicate  with  the  superior  cervical 
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b,  Communicating 
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ganglion.  Their  description  has  been  given  with  that  of  tho  fifth  encephalic 
pair  of  nerves. 

2.  Cervical  Portion  of  the  Sympathetic. 

The  cervical  section  of  tho  ganglionic  chain  is  formed  by  two  large 
ganglia  placed  one  at  the  top,  the  other  at  the  bottom,  of  the  neck,  and  united 
to  each  other  by  an  intermediate  cord. 

A.  SuPEiuoR  Ceuvioal  or  Guttural  Ganglion  (Fig.  362,  1).  —  This 
ganglion  is  a  very  elongated  fusiform  body,  lying  beside  the  internal  carotid 
artery,  comprised  with  it  in  a  particular  fold  of  the  membrane  forming  the 
guttural  pouch,  and  therefore  situated  in  front  of  the  transverse  process  of 
the  atlas,  in  proximity  to  the  glosso-pharyngeal,  pneumogastric,  spinal,  and 
hypoglossal  nerves,  as  well  as  the  inferior  branch  of  the  first  cervical  pair. 
All  these  nerves  communicate  with  the  ganglion  by  slender  filaments,  and 
in  this  way  form  around  it  a  veritable  plexus,  which  has  been  designated  the 
guttural  plexus  by  Veterinary  Anatomists. 

Afferent  Branches. — These  are  communicating  filaments  belonging  to 
the  nerves  already  enumerated.  They  do  not  possess  sufficient  importance 
to  merit  particular  mention.  We  may  notice  the  existence  of  the  filaments 
supplied  by  the  inferior  branches  of  the  fii-st  four  cervical  nerves. 

Emergent  Branches. — These  are :  1,  Branches  accompanying  the 
internal  carotid  artery  into  the  cranium;  2,  A  thick  fasciculus  which 
reaches  the  origin  of  the  three  terminal  divisions  of  the  common  carotid ; 
3,  Small  filaments  to  the  membrane  of  the  guttural  pouch  and  the  wall  of 
the  pharynx. 

The  following  are  the  principal  anatomical  characters  of  these  three 
orders  of  branches : 

a.  The  satellits  branches  of  the  internal  carotid  artery  arise  at  the  superior 
extremity  of  the  ganglion.  They  may  vary  in  number.  We  have  generally 
found  two  of  unequal  volume — a  posterior,  and  an  anterior,  which  is  the 
smallest.  They  interlace  around  the  internal  carotid  in  anastomosing  with 
each  other,  and  with  that  vessel  enter  the  cavernous  sinus,  where  they  form, 
by  their  divisions,  a  little  plexiform  apparatus  named  the  cavernous  plexus, 
the  diverse  branches  of  which  connect  it  with  several  of  the  encephalic 
nerves.  Among  these  branches  are  remarked :  1,  Some  filaments  joined  to 
analogous  filaments  from  the  opposite  side,  on  the  transverse  anastomosis 
which  unites  the  two  internal  carotids  in  the  cavernous  sinus ;  2,  A  branch 
lying  beside  the  great  petrosal  nerve,  and  concurring  in  the  formation  of  the 
Vidian  nerve,  which  enters  the  spheno-palatine  ganglion ;  3,  A  ramuscule 
going  to^  the  ophthalmic  ganglion,  in  company  with  fibres  from  the 
ophthalmic  branch  of  the  fifth  pair- ;  4,  Several  filaments  passing  to  the 
Gasserian  ganglion ;  5,  Branches  which  mix  with  the  fibres  of  the  three 
motor  nerves  of  the  eye. 

h.  The  inferior  carotid  fasciculus,  destined  to  the  terminal  extremity  of 
the  common  carotid,  escapes  from  the  inferior  part  of  the  guttural  ganglion. 
rre(iuently  at  its  origin  it  is  only  a  thick  cord,  but  ordinarily  it  is  comijosed* 
from  its  commencement,  of  several  branches  bound  to  one  another  by  com- 
municating filaments.  Beaching  their  destination,  these  branches  meet 
ramusculcs  emanating  from  the  glosso-pharyngeal  and  pneumogastric  nerves 
and  anastomose  with  them  to  form,  around  the  origin  of  the  three  terminal 
branches  of  tlio  common  carotid,  the  so-called  carotid  plexus,  whose  rami- 
fications almost  exclusively  follow  the  external  carotid,  and  the  greater  part 
of  which  arc  distributed  to  the  glands  and  the  salivary  lobules.    In  Man  the 
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division  which  follows  the  spheno-spinal  artery  passes  to  the  otic  ganglion  ; 
the  same  takes  place,  no  doubt,  in  animals. 

c.  The  guttural  or  pharyngeal  Jilaments,  arising  from  the  anterior  border 
of  the  ganglion  and  the  inferior  carotidean  fasciculus,  are  generally  very 
delicate.  Those  which  reach  the  superior  wall  of  the  pharynx  concur,  with 
the  glosso-pharyngeal  and  the  pneumogastric,  to  form  the  pharyngeal  plexus. 

B.  Intermediate  Cord  of  the  Two  Cervical  Ganglia. — This  cord 
leaves  the  inferior  extremity  of  the  superior  cervical  ganglion,  lies  close 
beside  the  pneumogastric  nerve,  which  always  surpasses  it  in  volume,  and 
descends  to  the  entrance  of  the  thorax,  where  it  separates  from  the  vagus 
nerve,  and  joins  the  inferior  cervical  ganglion.  It  neither  receives  or  gives 
off  any  branch  in  its  course. 

C.  Inferior  Cervical  Ganglion  (Fig.  362,  2),  — :  Generally  thicker 
than  the  superior,  this  ganglion  is  placed  within  the  costal  insertion  of  the 
inferior  scalenus.  The  right,  always  a  little  more  anterior  than  the  other, 
is  applied  immediately  against  the  side  of  the  trachea.  That  of  the  left  side 
is  separated  from  it  by  the  oesophagus.  Both  are  related,  externally  to  the 
vertebral  artery. 

The  inferior  cervical  ganglion  is  very  liable  to  vary,  and,  become 
irregular  in  form.  It  is  sometimes  lenticular,  at  others  more  or  less 
elongated,  always  stellate,  and  not  unfrequently  double.  In  the  latter  case, 
which  is  perhaps  more  frequent  in  the  left  than  the  right,  its  two  portions 
are  distinguished  into  anterior  and  posterior :  the  last  forms  the  inferior 
cervical  ganglion,  properly  called  (Fig.  362,  2)  :  the  former  is  much  smaller, 
and  is  bound  to  the  other  by  a  wide  and  short  greyish  band,  constituting 
what  has  been  designated  in  Man  the  middle  cervical  ganglion  (Fig.  862,  3). 

In  front,  the  ganglion  which  we  are  describing  receives  the  cord  inter- 
mediate to  the  two  ganglionic  enlargements  in  the  region  of  the  neck,  either 
directly,  or  through  the  medium  of  the  middle  cervical  ganglion,  when  that 
is  present.  It  is  continued  backwards  with  the  dorsal  portion  of  the 
sympathetic  chain. 

Afferent  Branches. — These  are  two,  proceeding  from  the  cervical  pairs. 

One  is  a  thick  nerve,  satellite  to  the  cervical  vertebral  artery,  and  lodged 
with  it  in  the  foramina  of  the  cervical  vertebrae ;  it  is  formed  by  filaments 
emanating  from  the  second,  third,  fourth,  fifth,  sixth,  and  seventh  pairs  of 


1  to  2,  Cervical  portion  of  the  sympathetic  chain ;  1,  Superior  cervical  ganglion,  in 
the  middle  of  the  guttural  plexus ;  2,  Inferior  cervical  ganglion ;  3,  Middle 
cervical  ganglion ;  4,  Intermediate  cervical  cord,  intimately  united  at  its  middle 
portion  with  the  pneumogastric  nerve  ;  5,  Cardiac  nerves  ;  6,  Dorsal  portion  of  the 
sympathetic  chain;  7,  Great  splanchnic  nerve;  8,  Lesser  splanchnic  nerve;  9, 
Semilunar  ganglion,  centre  of  the  solar  plexus  ;  10,  Portion  of  the  hepatic  artery 
encircled  by  its  plexus;  11,  The  splenic  artery,  ditto ;  12,  The  gastric  artery, 
ditto;  13,  The  anterior  mesenteric  artery,  ditto ;  14,  Kidney,  elevated,  receiving 
the  renal  plexus ;  15,  The  suprarenal  capsule  with  its  plexus  ;  16,  Lumbo-aortic 
plexus;  17,  Lumbar  portion  of  the  sympathetic  chain;  18,  Posterior  mesenteric 
plexus;  19,  Branches  from  it  passing  to  the  anterior  mesenteric  plexus;  20, 
Spermatic  plexus;  21,  Branches  going  to  the  pelvic  plexus;  22,  Sacral  portion  of 
the  sympathetic  chain ;  23,  Pelvic  plexus;  24,  Afferent  branches  furnished  to  the 
sympathetic  by  the  spinal  pairs ;  24',  The  cord  which  receives  six  of  the  cervical 
ramuscules ;  25,  Pncumoyastric  nerve ;  26,  Superior  laryngeal ;  the  pharyngeal 
branch  is  seen  to  be  detached  from  the  pneumogastric  a  little  below ;  27,  Inferior 
laryngeal  nerve  of  tlie  right  side ;  28,  That  of  the  left  side  at  the  point  where 
it  bends  round  the  arch  of  the  aorta ;  29,  Nerves  of  the  broncliial  plexus ;  30 
Superior  cesophageal  branch;  31,  Inferior  ditto;  32,  Spinal  nerve;  33,  Hypo- 
glossal nerve;  34,  Glosso-pharyugeal  uerve,  represented  too  thick. 
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cervical  nerves,  and  thus  carries  in  a  mass,  to  the  great  sympathetic,  the 
contingent  of   afferent  nervc-libres    of   the  majority  of  these  nerves 

(Fig.  n62,  24').  ^  -1 

The  other  branch  is  an  isolated  one,  proceeding  from  the  eiglitli  cervical 

^^^'^Besides  these  afferents,  there  ought  to  be  noticed  the  filaments  sent  by 
the  pneumogastric  nerve,  and  which  join  the  middle  cervical  ganglion,  when 
it  is  present.    See  the  descri;ption  of  the  imeumncjastrie  nerve. 

Emergent  Branches.  —  These  are  detached  from  the  posterior  and 
inferior  part  of  the  ganglion,  and  for  the  most  part  proceed  to  the  heart. 
Some  extremely  fine  filaments  go  to  the  anterior  mediastinum,  or  pass  on  to 
the  collateral  arteries  of  the  brachial  trunk. 

The  cardiac  nerves  (Fig.  362,  5)  cross  the  base  of  the  pericardium, 
alongside  the  common  aorta,  and  are  then  distributed  to  the  tissue  of  the 
auricles  and  ventricles.  Some  follow  the  divisions  of  the  pulmonary  artery, 
and  concur  in  the  formation  of  the  bronchial  plexus. 

To  arrive  at  the  heart,  these  nerves  accompany  the  axillary  arteries  and 
the  trachea,  giving  rise,  on  the  inferior  face  of  the  latter,  to  a  very  large 
fasciculus,  named,  in  Veterinary  anatomy,  the  tracheal  plexus ;  this  is  single, 
and  is  traversed  from  behind  to  before  by  the  two  recui-rent  nerves,  which  give 
or  receive  from  it  numerous  filaments. 

The  cardiac  nerves  in  the  Horse  are  five  in  number ;  two  proceed  Irom 
the  left,  and  three  from  the  right  cervical  ganglion.    Of  the  first  two  one  is 
formed  by  easily- separated  filaments,  and  is  applied  to  the  left  brachial 
trunk  of  the  anterior  aorta,  which  it  follows  to  its  commencement,  iliere 
it  divides  into  several  ramuscules ;   some  of  these  pass  into  the  turrow 
between  the  right  auricle  and  the  origin  of  the  pulmonary  artery  ;  the 
others  pass  between  the  latter  and  the  common  carotid,  to  reach  the  root  ot 
the  lun^     This  nerve  fui-nishes  very  fine  filaments  to  the  anterior  border  ot 
the  heart.    The  second  left  cardiac  nerve  commences  by  two  branches  that 
leave  the  middle  and  inferior  cervical  ganglia  :  from  their  imion  results 
a  lon«  cord  that  is  directed  downward,  backward,  and  to  the  right,  crossing 
the  lower  face  of  the  trachea ;  arrived  at  the  right  side  of  the  posterior  aorta, 
beneath  the  recurrent  nerve,  it  is  distributed  to  the  heart  and  lungs. 

The  cardiac  nerves  arising  on  the  right  side  are  thus  disposed,  ihe 
largest  emerges  from  the  middle  cervical  ganglion,  and  lies  alongside  the 
pneumogastric,  bending  with  it  beneath  the  axillary  artery,  and  becoming 
detached  a  little  beyond  that  vessel ;  here  it  receives  ramuscules  ^om  the 
left  recurrent  and  enters  the  base  of  the  heart,  after  giving  off  some  filaments 
that  pass  to  the  bronchial  plexus.  The  second  much  ^'J'^^J^^;  f^^^^^^ 
detached  from  the  middle  ganglion,  receives  some  branches  fiom  the  light 
recurrent,  and  is  applied  to  the  surface  of  the  anterior  aorta  as  far  as  the 
■  upper  face  of  the  auricles.  Lastly,  the  third,  as  large  as  the  Pi-eccc^'^g. 
proceeds  from  the  right  recurrent,  the  inferior  cervical  ganglion  and  the 
pneumogastric ;  it  is  imbedded  in  the  heart,  to  the  right  of  the  aorta. 

3.  Dorsal  Portion  of  the  Sympatlietic  Chain. 
The  cord  represented  by  this  portion  of  the  sympathetic  chain  leaves  the 
inferior  eervica?  ganglion,'and  extends  from        -      ^^^f,; ^^^^^^^^^^ 
dianhrasm,  passing  beneath  the  superior  extremities  of  the  ribs-or  rather 
SwXwtebro-costal  articulations,  against  which  it  - '--^ -"^^^^^5^^^ 
pleura-and  crossing  the  intercostal  arteries.  It  is  continued  in  the  abdominal 
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cavity  by  the  lumbar  portion,  after  passing  through  the  arch  of  the  superior 
border  of  the  diaphragm,  along  with  the  psoas  parvus. 

Along  its  course,  this  cord  exhibits,  at  each  intercostal  space,  a  small 
fusiform  ganglionic  enlargement — seventeen  in  all.  The  two  or  three  first 
are  most  frequently  absent ;  but  then  the  anterior  extremity  of  the  nerve 
has  for  some  extent  the  appearance  of  a  ribbon-shaped  ganglion,  which  seems 
to  be  due  to  the  elongation,  posteriorly,  of  the  inferior  grey  mass  of  the 
cervical  portion. 

Afferent  Branches. — Furnished  by  the  inferior  branches  of  the  dorsal 
nerves,  these  ramusculcs  number  from  one  to  three  for  each  ganglion.  To 
proceed  from  tlie  intervertebral  foramina  to  the  sympathetic,  they  traverse  the 
superior  extremity  of  the  intercostal  space,  passing  sometimes  behind,  some- 
times before,  the  arteries  of  that  name. 

Emergent  Branches. — A  very  few  delicate  branches  pass  to  the  pleuras ; 
those  which  demand  notice  are  the  great  and  lesser  splanchnic  nerves. 

a.  Great  splanchnic  nerves  (Fig.  362,  7).  —  This  commences  to  be 
detached  from  the  dorsal  chain  towards  the  sixth  or  seventh  ganglion,  is 
directed  backwards  by  the  external  side  of  that  chain,  receives  an  accessory 
branch  from  each  of  the  enlargements  it  passes  by,  except  the  last  two  or 
three,  and  enters  the  abdominal  cavity  through  the  arch  of  the  psoas  parvus, 
where  it  usually  looks  like  a  small  ganglionic  mass ;  after  which,  it  is 
inflected  inwards,  and  terminates  on  the  side  of  the  aorta,  between  the  coeliac 
and  mesenteric  trunks,  by  a  second  and  enormously  developed  mass — tlie  solar 
ganglion.  The  two  solar,  or  semilunar  ganglia,  as  they  have  also  been 
designated,  and  which  are  the  largest  in  the  body,  are  elongated  from  before 
to  behind,  and  flattened  from  above  to  below.  They  commimicate  with  one 
another  by  means  of  a  wide  and  thick  greyish  cord,  which  encircles, 
posteriorly,  the  trunk  of  the  great  mesenteric  artery,  and  by  a  multitude  of 
filaments  which  pass  from  the  left  to  the  right,  in  front  of  that  vessel.  From 
this  arrangement  results  a  single  plexus  situated  at  the  inferior  face  of  the 
aorta,  between  the  origin  of  the  two  precited  arterial  trunks. 

This  plexus,  named  the  solar,  receives  some  branches  from  the  superior 
oesophageal  cord  of  the  pneumogastric  nerve.  It  subdivides  on  its  periphery 
into  several  secondary  plexuses,  which  leave,  as  from  a  centre,  the  principal 
network,  and  whose  ramifications,  very  large  and  numerous,  proceed  to  the 
neighbouring  organs  in  accompanying  the  arterial  divisions,  around  which 
we  see  them  interlacing  and  anastomosing  in  a  very  complicated  manner. 
It  is  for  this  reason  that  there  have  been  described  separately  :  1,  A  gastric 
plexus,  going  to  the  stomach,  on  whose  parietes  its  branches  anastomose 
with  those  of  the  pneumogastrics  ;  2,  A  hepatic  plexus,  destined  to  the 
liver,  duodenum,  pylorus,  and  pancreas ;  3,  A  splenic  plexus,  one  jmrt  of 
which  passes  to  the  spleen,  the  other  to  the  stomach;  4,  An  anterior 
mesenteric  plexus,  the  most  considerable  of  all,  is  distributed  to  the  same 
organs  as  the  artery  of  that  name ;  5,  A  renal  and  a  suprarenal  plexus :  the 
latter  two  doubled,  and  scarcely  distinct  from  each  other,  their  terminal 
divisions  arriving  at  the  kidneys  and  suprarenal  capsules.  The  termination 
of  the  filaments  of  these  plexuses  has  been  already  described  in  the  Splanch- 
nology. 

It  is  necessary  to  add  to  this  rich  nervous  apparatus,  the  lumbo-aortic 
plexus,  formed  by  the  large  and  numerous  branches  wliich  spring  from  the 
solar  plexus  behind  the  great  mesenteric  artery,  creep  along  the  sides  and 
the  inferior  face  of  the  aorta,  frequently  anastomose  with  each  other,  and 
reunite  at  the  posterior  mesenteric  plexus. 

a  K  2 
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h.  Lesser  splanchnic  nerve  (Fig.  3G2,  8).-Tlii8  brancli  is  compoBed  of 
two  or  tlirco  iilamcuts  that  omauato  from  the  last  subdorsal  ganglia,  and 
which,  instead  of  joining  the  great  splanchnic  nerve  like  the  others  witli 
which  they  communicate  by  one  or  two  fine  divisions,  collect  m  a  short  turn 
cord  whoso  ramifications  pass  directly  into  the  solar  plexus,  or  are  con- 
founded with  the  nerves  of  the  kidney  and  the  suprarenal  capsule. 

4.  Lumbar  Portion  of  the  Sympathetic. 
This  is  a  cord  similar  to  that  of  the  dorsal  portion,  and  provided  with 
fusiform  ganglionic  enlargements  equal  in  number  to  the  pairs  of  lumbar 
nerves  This  cord  is  applied  against  the  psoas  parvus,  near  the  common 
inferior  vertebral  ligament,  and  is  covered  on  the  left  by  the  aorta,  on  the 
risht  by  the  posterior  vena  cava.  It  is  directly  continued  _  by  the  sacral 
portion  of  the  sympathetic  chain  at  the  lumbo-sacral  articulation. 
^  Affebent  BRANOHES—Furnishedby  the  inferior  branches  of  the  lum- 
bar nerves,  these  ramuscules  comport  themselves  exactly  like  those  of  the 

^"'toirT  BBANCHES.-These  are  short  filaments,  analogous  to  those 
which  by  their  union,  constitute  the  splanchnic  nerves.  Their  number  is 
not  constant  and  is  g;nerally  less  than  that  of  the  ganglia.  Two  or  three 
?ot  the  lumbo-aortic  plexL;  the  others  gain  the  origin  of  the  smaU 
mesenteric  artery,  anastomose  around  it  with  the  posterior  extremities  of 
Sie  branches  of  that  plexus,  and  thus  form  another  single  nervous  network 
desienated  the  posterior  mesenteric  plexus  (iig.  db/,  i»> 

S  plexuf,  in  whose  centre  is  a  more  or  less  voluminous  ganglion 
sends  to  ^the  various  branches  of  the  small  mesenteric  artery  ramifications 
destined  for  the  walls  of  the  small  colon  and  the  rectum. 

irsupplies  besides  :  1.  Two  or  three  large  branches  which  foUow  the 
posterior  mesenteric  vein,  and  join  the  anterior  mesenteric  plexus,  after 
^?vtg  off  some  divisions  to  the  tissue  of  the  colic  mesentery  (Fig.  362, 

^^^2  Satellite  branches  to  the  two  spermatic  arteries,  constituting  the 

^n^^^irotX:e£|  dTvikon^s'cFig.  362,  21)  which  enter  on  each  side 
of  thetrivisby  passing  beneath  the  external  face  of  the  peritoneum,  and 
1  the  lateral  plane  of  the  rectum,  where  they  meet  the  filaments 
reach  the  lateral  P^ne  ox  '  ,  j,  anastomoses 

T^eSfo; '^^^^^^^^  -  Manthe/.,,o- 

:2'rpZ«^^^^^^  designated  the  pelvic  ple^-s  ■  i^.  net- 

wk  is^destinedto  all  the  organs  contained  in  the  pelvic  cavity  (Fig.  362, 

23). 

5.  Sacral  Portion  of  the  Sympathetic. 

A  continuation  of  the  lumbar  cord,  this  portion  of  the  sympathetic  chain  is 
A  continuaiioii  the  inner  side  of  the  inferior  sacral  nerves. 

f^:^s)ZtM^^^  communicate^vith  these  nerves 

It  offeis  lo^^y.^ y  ,^|ich  give  rise  to  several  very  fine  ramus- 

by  one  or  ^^^^^^^^^^^^^^^^^^^^^  on  the  inferior  face  of  the  sacrum.^ 

cules  that  are  losU^^^^^^  behind  the  great  sympathetic 

Its  posterioi  exticmity  wmo  manner.    We  sometimes  see  it 

does  not  i^iaS  which  passes  on  to  the 

tTn  ct:;;af  arte^/^iJ  anastomoses  with  that  of  the  opposite  side. 
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But  sometimes,  also,  this  ramuscule  cannot  be  distinguished,  and  the  sub- 
sacral  cord  seems  to  be  abruptly  terminated  by  the  filament  of  com- 
munication from  the  last  sacral  pair. 

Functions. — The  functions  of  the  sympathetic  are  yet  but  little  known, 
notwithstanding  the  labours  of  many  physiologists,  at  whose  head  must  be 
placed  Claude  Bernard.  In  a  physiological  condition,  this  nerve  possesses 
an  extremely  obscure  sensibility,  but  which  may  become  very  acute  in 
pathological  cases.  It  conveys  to  organs  the  unconscious  motor  exci- 
tations originating  in  the  spinal  cord ;  and  through  the  filaments  it 
furnishes  to  the  vessels— the  vaso-motor  nerves — it  holds  under  its  control 
the  circulatory  phenomena,  especially  in  tlie  capillary  plexuses,  causing 
these  canals  to  dilate  or  contract,  and  thus  diminish  or  accelerate  the  flow 
of  blood  in  them.  By  this  action  on  the  blood-vessels,  it  may  have  a 
secondary  influence  on  the  nutrition  of  the  organs  to  which  these  vessels 
are  distributed. 

nnrPEBENTlAL  CHARACTERS  m  THE  GREAT  SYMPATHETIC  OF  OTHER  THAN 

SOLIPED  ANIMALS. 

In  all  the  domesticated  mammals,  the  geueral  disposition  of  the  great  sympathetic  is 
very  similar;  so  that  there  are  but  few  and  slight  ditt'erences  to  note. 

In  the  Or,  the  cervical  filament  does  not  arise  from  the  lower  extremity  of  tlie 
superior  ganglion,  but  from  its  middle  portion  ;  it  is  divisible  into  two  or  three  filaments 
for  a  certain  distiince,  after  whioh  it  lies  beside  the  pneumogaslric.  The  ramuscule 
that  leaves  the  lower  end  of  the  cervical  ganglion  is  very  large,  and  reaches  the  division 
of  the  common  carotid;  that  which  accompanies  the  internal  carotid  artery  is  also  of  a 
considerable  size.    (Ruminants  have  J  3  thoracic  and  6  lumbar  ganglia.) 

In  the  Dog,  the  cei  vical  sympathetic  cord  is  closely  united  with  the  pnenmogastric, 
and  it  is  not  possible  to  separate  them  from  each  other,  as  can  be  done  in  Solipeds  and 
Ruminants.    (In  the  Carnivora  there  are  13  thoracic  and  7  lumbar  ganglia.) 

The  Pig  has  a  superior  cervical  ganglion,  which  is  fusiform  and  very  long  ;  at  its 
lower  extremity  it  gives  oif  several  filaments,  one  of  which  lies  beside  the  pneuinogastric 
in  the  cervical  region,  but  separates  from  it  to  join  the  middle  cervic  al  ganglion ;  the 
others  pass  to  the  tenth  nerve,  and  are  confounded  with  it  at  the  ganglionic  enlargement 
it  shows  behind  the  pharynx.  At  the  entrance  to  the  chest,  a  branch  separates  from 
the  pnenmogastric,  passes  along  with  the  axillary  arteries,  and  finally  enters  the  heart. 
This  branch  is  perhaps  formed  by  the  filaments  of  the  sympathetic  that  joined  the 
pneunaogastric  at  the  upper  part  of  the  neck.  (The  inferior  cervical  ganglionj  according 
to  Leyh,  is  completely  isolated  from  the  thoracic  ganglion.  The  Pig  has  14  thoracic 
and  7  lumbar  ganglia.) 

COMPARISON  OP  THE  GREAT  SYMPATHETIC  OP  MAN  WITH  THAT  OF  ANIMALS. 

It  is  divided  and  disposed  as  in  animals.  The  cervical  portion  is  composed  of  a 
superior  fusiform  ganglion,  from  which  emerge  many  branches  which  have  been  studied 
with  the  greatest  care.  There  are  described  :  1,  Superior  or  intercraniul  branches  ;  2, 
External  or  anastomosing  branches  with  the  first  four  spinal  nerves ;  3,  Internal  or 
visceral  branches,  which  mix  with  the  pharyngeal  and  laryngeal  filaments  of  the 
pneumogastric ;  4,  Anterior  or  external  carotideal  branches,  which  pass  to  the  common 
carotid  and  the  middle  of  a  small  ganglion,  the  intercarotid ;  5,  Posterior,  muscular,  or 
osseous  branches.  All  these  are  present  in  the  Horse.  A  cervical  filament*  and  two 
inferior  ganglia— middle  and  inferior— complete  this  region,  of  which  there  is  uothin°- 
more  to  be  said.  ° 

The  thoracic  portion  is  absolutely  identical  in  its  disposition  with  that  of  animals ;  it 
gives  rise  to  a  great  splanchnic  nerve,  and  terminates  iu  the  semilunar  ganglia. 

There  are  no  differences  to  note  in  the  lumbar  and  sacral  portions,  which  we  have 
desciibed  as  the  pelvic. 
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CHAPTER  IV. 
THE  NERVOUS  SYSTEM  IN  BIRDS. 

Protective  Pauts  of  the  Cerebko-spinal  Axis.— The  protective  parts  of  the 
Livous  cintres  are  the  same  in  all  vertebrate  animals;  consequently  there  is  nothing 
to  remark  regi^^^^      those  of  Birds.    The  envelopes  or  menimjeH  arc  three  m  number, 

^^^^mh^l^t^A  in  birds ;  in  the  Turl^ey  it  has  the  form  of  the  segment  of 
n  oircle  °  nd  xtends  from  the  middle  of  the  interval  of  the  opeiungs  for  the  olfach.ry 
L""es  to  the  tentorium  eerebelli.  The  fulx  ccMi  }.  absent;  the  tent^nura  is  sma 
and  sustained  by  a  bony  plate,  and  there  are,  in  additi^on,  two  particular  folds,  one  on 
Si  iirthat  separate  the  hemispheres  from  the  tubercula  quadr.gen.ma. to  . 
Ow  n- to  tlie  absence  of  the  falx  eerebelli,  the  meninges  ot  birds  are  closer  together 
tiian  those  of  Solipeds  or  Man.    According  to  Leydig,  the  fulx  cerebri  is  partially 

"'"'Sp^Val  CoRD-InBircls,the  spinal  cord  is  perforated  by  a  central  canal,  and  also 
offel  as  in  mammals,  two  'enlargements-  a  cervico-dorsal  and  lumbar.  It  .s  prolonged 
info  the  coccrgealTertebrje,  and  Ihus  furnishes  another  proof  against  the  assertion  of 
?or,  WnmlLts  who  desire  to  establish  a  relation  between  the  length  of  the  spinal 
ToM  postS^^^^^^  of  the  coccygeal  region.    The  two  fasciculi  of  the 

frv  nx^is  are  separated  from  one  another  at  tlie  lumbar  enlargement,  and  af  er- 
mednllMiy  ^^i^,  Between  them  is  an  elliptical  space,  the  rhomboidal 

ircriffinXbl^s^^reS^^^^^        connective  Ustance-aMnd  of  efflor- 

encephalon  weighs  about  2J  drams,  and 

SToin   of°a"pe?     n  Ion  Tf' this  veSi'k  are  the  tubercula  bigemina.    These  are 

^'jtZ^U^,  ani 
cerebellum,  and  sahent  on  t^^^^^^^  ,^,,,1, 

£v°yr.t  'Se"f  S^^^^^^       I„  the  centre  of  the  eerebeUum  of  b.d,  » 

s-Hf^SS^^^ 

ia  a  vestige  ot  the  nssuie  oi  ^J'*  "  '  ,      ,      ..iftced  lowether  in  the  median  line. 
TUeolf»!toiy  lobe.  ™  little  de.eloprf^^  ,„,„ 

The  t«o  .entrioles  are  f j ,S      Snsequently  tlie  bippocampi 
L„p,  nearly  the  whole  »«  of  It^  i. 

„„,f„r™t';tSe!£llft^^  -"'--^ 
""^|Lr;iri^Ve'?.:re^nlS&w  tb.  U  formed  at  the  anterior 

nerve-tubes. 
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Common  motores  ooulorum. — Fathetici. — External  motores  ooulorum. — There  is  nothing 
particular  to  be  citud  respecting  these. 

Triqemiual  nerve.. — Tliis  nerve  divides  into  three  principal  branches,  ns  in  the 
domesticated  aniinals.  Tlie  ophthalmic  branch  lias  a  nasal  ramuscule  Ihut  becomes 
superficial,  and  extends  to  tlio  extremity  of  the  beak ;  as  well  as  a  third  hlument  that 
is  lost  around  the  inferior  orifice  of  tlio  nasal  cavities. 

The  mpei-ior  maxillarij  issues  from  the  cranium  by  the  opening  through  which  the 
lower  maxilLiry  nerve  passes,  creeps  below  tlie  orbit,  traverses  the  maxillary  bone,  and 
tcrminiites  on  the  sides  of  the  beak  by  filuraeuls  that  resemble  the  iufra-orbital 
ramuscides  of  the  Horse. 

The  inferioi-  maxillary  furnishes  two  branches  :  one  passes  through  the  dental  canal 
and  arrives  at  the  extremity  of  the  lower  mandible ;  the  other  is  spread  in  the  sub- 
corneus  integuments  of  the  same. 

Facial  He?-ye.— This  is  small  in  birds.  "  It  is  distributed  to  tlio  muscles  of  the  jaws 
and  the  small  muscles  which  erect  the  feathers  of  the  crest.' — Cuvier. 

Glosso-pharyngeul  nerve. — This  calls  for  no  remark. 

Pneumogastric  nerve. — Tliere  are  few  diflierences  observed  in  thii ;  it  is  as  extensive 
as  in  mammals,  and  its  anastomoses  and  relations  are  nearly  the  same.  It  is  not  en- 
tirely formed  at  its  exit  from  the  cranium,  and  always  offers  two  or  three  constituent 
iilaments  that  join  it,  and  are  confounded  at  some  distance  from  the  point  of  emergence. 
The  reuurrents  furnish  ramuscnles  to  the  crop. 

Spi7ial  accessor!/  nerve. — This  likewise  has  a  medullary  root  that  appears  at  the 
tliirti  cervical  vertebra  ;  it  runs  along  with  the  vagus  nerve  to  become  superficial. 

Hypoglossal  nerve. — The  same  origin  as  in  quadrupeds.  AVhere  it  crosses  the  pneu- 
mogastric;, it  detaches  a  loug  filament  that  passes  along  with  the  jugular  vein  towards 
the  chest.  On  tlie  sides  of  the  larynx  it  bifurcates ;  one  branch  proceeds  forward 
beneath  the  tongue,  the  other  follows  in  the  same  direction,  but  on  the  upper  surface  of 
that  organ. 

Spinal  Nerves. — We  need  only  notice  the  nerves  of  tbe  wing  and  pelvic  Umb,  the 
others  being  disposed  in  a  similar  manner  to  those  above  desci'ibed. 

Brachial  plexus. — Three  principal  branches — the  last  cervical  and  first  two  dorsal — 
form  this  plexus  in  Palmiiieds ;  in  the  Gallinacese  there  are  four  —  the  last  three 
cervical  and  first  dorsal.  These  branches  anastomose  beneath  the  deep  face  of  the 
scapulo-liumeial  articulation.  When  fully  constituted,  the  plexus  gives  off  some  col- 
lateral ramuscules,  and  terminates  by  two  fasciculi  of  branches.  The  first  collateral 
goes  to  the  deep  pectoral  muscle  :  another  is  distributed  to  the  muscles  surrounding  the 
head  of  the  humerus,  as  well  as  to  the  articular  capsule.  The  fasciculi  of  terminal 
branches  may  be  distinguished,  after  their  situation,  as  anterior  and  posterior.  The 
latter  represents  the  internal  cutaneous  and  radial  nerve  ;  it  gives  off  muscular  and 
cutaneous  ramutcules  that  extend  to  the  digits  at  the  extremity  of  the  wing.  The 
anterior  fasciculus  is  larger,  and  is  also  extended  to  the  whole  of  the  limb,  being  ex- 
pended in  motor  and  sensitive  filaments  ;  near  its  origin  it  furnishes  ramuscules  to  the 
superficial  pectoral  muscle.  This  fasciculus  represents  the  median,  ulnar,  and  anterior 
brachial,  or  musculo-cutaueous  of  mammals. 

Lumbosacral  plexus. — Two  lumbar  and  four  sacral  nerves  constitute  this  plexus. 
In  the  Foivl  it  is  distinctly  divisible  into  two  portions,  an  anterior  and  posterior, 
considerably  wide  apart. 

The  anterior  portion  is  composed  of  the  lumbar  branches  and  a  portion  of  the  first 
sacral ;  their  fusion  takes  place  on  tlie  salient  bony  ridge  that  separates  the  lumbar 
from  tlie  sacral  regions.  It  gives  origin  to  four  or  five  branches,  among  which  are 
clearly  discernible :  1,  A  filament  to  the  fascia  lata  muscle ;  2,  A  crural  or  femoral  nerve  ; 
3,  An  internal  saphenous  nerve  that  descends  to  the  leg;  4,  An  obturator  nerve.  The 
latter  is  very  slender,  and  directed  downwards  and  backwards,  passing  into  the  muscle 
that  closes  the  obturator  foramen. 

The  posterior  portion  comprises  a  portion  of  the  first  sacral,  and  the  Avhole  of  the 
three  succeeding  nerves.  These  are  directed  outwards,  towards  the  sciatic  notch,  where 
they  imite ;  dining  their  course  in  the  interior  of  the  pelvis,  they  are  surrounded  by  the 
tissue  of  the  kidney.  The  distribution  of  this  portion  of  the  plexus  resembles  that  of 
the  Horse.  Thus,  in  leaving  the  sciatic  notch,  it  gives  off  the  anterior  and  posterior 
gluteal  nerves,  then  two  long  blanches  that  lie  together  as  far  as  the  gemelli ;  these 
branches  are :  1,  'J'ho  great  sciatic,  with  a  ramuscule  for  the  gemelli  and  the  posterior 
tibial  rnuscles;  2,  The  external  po^jliteal,  which,  ouUide  the  suiicrior  extremity  of  tho 
leg,  divides  into  the  muscido-cutaneous  and  anterior  tibial  nevre 
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BOOK  VIT. 

Apparatus  of  Sense. 

Among  the  nerves  described  in  the  preceding  book,  those  which  have  been 
designated  sensonj  nerves  have  for  their  principal,  or  even  exclusive  function, 
the  carrying  to  the  brain  the  excitations  derived  from  the  surrounding 
physical  world.  These  nerves  are,  therefore,  the  essential  instruments  of 
sensation,  and  the  organs  to  which  they  are  distributed  constitute  the 
APPAEATUS  OF  THE  SENSES.  Thcse  are  admirably  disposed  for  the  re- 
ception of  the  cerebral  excitations,  and  are  five  in  number :  the  apparatus 
of  touch,  taste,  smell,  vision,  and  hearing.  The  principal  charateri sties  of  these 
will  be  briefly  enumevated 


CHAPTEK  I. 

APPARATUS  OE  TOUCH. 

The  sense  of  touch  is  destined  for  the  appreciation  of  tactile  sensations, 
and  incidentally,  those  resulting  from  variations  of  temperature.  The 
apparatus  composing  it  is  formed  by  the  peripheric  radicles  of  the  nerves 
of  general  sensibility  distributed  in  the  skin :  the  resisting  membrane 
closely  investing  the  whole  of  the  body,  and  continuous,  at  the  margin 
of  the  natural  openings,  with  the  mucous  or  internal  membrane.  _ 

The  entire  skin,  therefore,  represents  the  organ  of  touch;  but,as_inMan, 
this  membrane  has  certain  privileged  regions  which  are  more  active  than 
others  in  the  exercise  of  this  faculty  :  these  are  the  four  exti-emities  and  the 

^^^^The  structure  of  the  skin,  though  pertaining  to  general  anatomy,  shall  be 
studied  here  somewhat  in  detail,  and  then  the  arrangement  of  its  appendages 
—the  hair  and  horny  productions— will  be  examined. 

Article  I. — The  Skin  Propek. 
The  skin,  properly  speaking,  is  composed  of  two  layers  :  the  derma  and 
epidmms.  ^^^^  _The  derma  or  chorion  (cormm  cutis),  forms  nearly  the 
entire  thickness  of  the  membrane.  Its  inner  face  adheres  more  or  less 
cWy  to  the  subjacent  parts,  through  the  medium  of  a  ce llulo-adipose 
expansion.  Its  external  face,  covered  by  the  epidermis,  which  it  secretes  o 
Ss  is  perforated  by  openings  through  which  the  hairs  pass,  or  thi^ugh 
S  theLretion  of  the  sudoriparous  and  sebaceous  g  ands  is  tbro«  "  out 
nnon  the  surface  of  the  skin  ;  this  external  face  also  shows  a  multitude  of 
S  eleva  ons  tormod  papilk.,  in  which  the  majority  of  the  nerves  terminate 
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The  donna  is  not  of  the  same  thickness  everywhere,  being  much  thinner 
whore  it  is  protected  from  external  injury,  as  on  the  under-surfacc  of  the 
belly  the  inner  side  of  the  legs,  thighs,  etc. ;  it  is  also  thin  around  the 
raar^n  of  the  natural  openings,  to  permit  the  transition  between  the  two 
menibranes,  and  endow  these  apertures  with  their  necessary  dilatability. 


Fig.  363. 


SECTION  OF  horse's  SKIN;  FROM  WING  OF  THE  NOSTRIL. 

E,  Epidermis ;  d,  Dei-ma ;  1,  Horny  layer  of  the  epidermis ;  2,  Eete  mucosum  ;  3, 
Papillary  layer  of  the  derma ;  4,  Excretory  duct  of  a  sudoriparous  gland ;  5, 
Glomerule  of  a  sudoriparous  gland ;  6,  Hair  follicle  ;  7,  Sebaceous  gland ;  8, 
Internal  sheath  of  the  hair  follicle ;  9,  Bulb  of  the  hair ;  10,  Mass  of  adipose 
tissue. 


Fig.  364. 


Structure. — The  derma  is  composed  of  fasciculi  of  conjunctival  tissue 
interwoven  and  matted  in  a  solid  manner,  and  in  the  meshes  of  which  are  some 
smooth  muscular  fibres,  which,  by  their  contraction,  produce  the  condition  of 
the  skin  known  as  the  cutis  anserina  (goose-shin).  Somewhat  loosely  woven  in 
its  deepest  part  to  form  the  reticular  layer  (or  corium),  the  derma  contains 
the  roots  of  the  pilous  follicles,  the  sudoriparous  (or  sweat)  glands,  and  small 
masses  of  adipose  tissue ;  superficially,  its  structure  is  very  condensed,  to 
constitute  the  papillary  layer,  whose  uppermost 
limit  forms  an  amorphous  border. 

The  papillce  are  of  two  kinds — vascular 
and  nervous,  and  are  regularly  arranged  in 
parallel  series :  they  are  most  numerous  in 
those  parts  of  the  skin  specially  destined  for 
the  exercise  of  touch,  as  at  the  lips,  in  the 
keratogenous  membrane  (of  the  foot),  and 
other  parts  where  sensibility  is  very  acute — 
such  as  the  scrotum,  sheath,  and  integuments 
of  the  penis.  The  papillary  prolongations  of 
the  derma  are  conical  or  fungiform,  and  pedi- 
culated ;  their  dimensions  are  very  variable  ; 
measuring  fi-om 


CAPILLARY  LOOPS  IN  TUE  CUTA. 
NEOUS  PAPILLAE  OF  THE  LIPS. 


to 


1 


th  of  an  inch  in  leugth,  and  from  yfgth 


to 
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•jfj.ftli  of  an  inch  in  width  at  their  base.  Tlie  nervous  papillaj  are  the 
organs  of  touch,  and  contain  either  the  corpuscula  tadus  (or  axile  bodies)  of 
Moissner  or  of  Kraiise. 


Fig.  365. 


a. 


TACTILE  PAPILLA  FROM  THE  SKIN,  SHOWING  THE 

tactile  corpuscles,  OR  "axile  bodies." 
A,  lu  the  natural  state :  B,  Treated  with  acetic  acid. 


The  Sebaceous  Glands 
lie  beside  the  hair  follicles, 
each  hair  being  flanked  by 
two   glands.     These  small 
organs   are  composed  of  a 
very  granular  epithelium,  and 
are  usually   oval  in  shape. 
(They  are  imbedded  in  the 
substance  of  the  derma,  and 
present  every  degree  of  cora- 
plexity,  from  the  simplest 
follicle    to    the  compound 
lobulated   gland.    In  some 
situations,    their  excretory 
ducts  open  independently  on 
the  surface  of  the  epidermis. 
Those  associated  with  the 
hairs  are  raceiform  and  lobu- 
lated, consisting  of  glandular 
vesicles,  which  open  by  short 
pedunculated  tubuli  into  a 
common  excretory  duct,  and 
the  latter,  after  a  short  course, 
into  the  hair  follicle.  In  some 
parts  the  ducts  are  short  and  straight ;  in  others,  where  the  skLn  is  thick,  they 
are  spiral.    They  are  lined  by  an  inversion  of  the  epidermis,  which  forms  a 
thick  and  funnel-shaped  cone  at  its  commencement,  but  soon  becomes  soft 
and  uniform.    Sebaceous  glands  are  met  with  in  all  parts  of  the  body,  but 
are  most  abundant  in  those  parts  which  are  naturally  exposed  to  the  influence 

of  friction,  or  require  to  be  supple.  Miiller 
found  in  the  Pig  a  special  cutaneous  gland, 
somewhat  resembling  the  sebaceous  glands. 
It  is  situated  on  the  inner  and  posterior  asi)ect 
of  the  knee,  and  is  from  fths  to  2  inches  in 
length,  and  from  ^  to^  inch  in  width.  In  the 
Sheep,  there  is  found  in  the  skin  between  the 
claws,  a  particular  inversion  of  the  integument 
that  forms  a  small  elongated  pouch,  curving 
upwards  and  terminating  in  a  cul-de-sac.  This 
is  the  interungulate  gland,  simis,  or  hijlex  canal 
(sinus  cutaneus  ungularum) ;  it  secretes  a  viscid 
matter  from  glands  which,  according  to  Erco- 
lani,  are  analogous  to  the  sebaceous  glands. 
The  pouch  is  lined  with  very  fine  hairs.) 

The  Sudoriparous  Glands  are  deeper  situ- 
ated than  the  last  (passing  even  into  the 
subcutaneous  areolar  tissue,  where  they  are 
surrounded  by  adipose  cells).  They  consist 
of  a  convoluted  tube  (or  several  tubuli  pro- 
duced by  dichotomous  subdivision)  imbodded  in  the  reticular  layer  of  the 


INTERUNGULATE  GLAND  OF  SHEEP. 

a,  Inner  aspect  of  first  phalanx ;  b, 
Hoof,  or  claw ;  c,  Interungulate 
gland ;  d,  Orifice  of  its  duct. 
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derma  (or  coriurn),  and  forming  an  elliptical  glomerulc,  gouorally  lying 
obliquely  to  tlio  surface  of  the  skin  in  the  Horse.  The  excretory  canal  is 
detached  from  this  glomerule,  and  passes 
through  the  derma  and  epidermis  in  a  spii-al 


Fis;.  368. 


manner. 


The  blood-vesseJs  form  a  very  rich  network 
in  the  papillary  layer  of  the  derma,  and  also 
surround  the  sebaceous  and  sudoriparous 
glands.  The  lymphatics  are  disposed  like  the 
capillaries. 

The  nerves  are  arranged  in  two  layers  : 
one  loosely  distributed  in  the  coriura ;  the 
other  is  very  close,  and  is  lodged  in  the  papil-, 
lary  layer  of  the  derma,  which  is  traversed 
by  recui-rent  fibres  giving  off  tubes  that  pass 
into  the  nervous  corpuscles  of  the  papill89. 


VERTICAL  SECTION  OF  THE  SKIN  TREATED  WITH  A 
SOLUTION  OF  CAUSTIC  SODA,  showing  the  branches  of 
cutaneous  nerves,  a,  b,  inosculating  to  {orm  a  terminal 
plexus;  of  which  the  ultimate  ramifications  pass  into 
the  papillse,  c,  c,  c. 

Epideemis. — The  epidermis  is  a  thin  pel- 
licle, covering  the  superficial  face  of  the 
derma ;  it  is  destitute  of  nerves  and  blood- 
vessels, and  is  formed  of  cells  which  are 
being  continually  deposited  on  the  cerium  ; 
these  cells  become  flattened  in  layers  as  they 
are  pushed  up  from  the  latter,  and  are  des- 
troyed by  friction  on  the  surface  of  the  skin. 
The  deep  face  of  the  epidermis  is  moulded 
on  the  upper  surface  of  the  derma ;  con- 
sequently, it  lodges  the  papillte,  and  dips  into 
the  follicles  and  excretory  ducts  of  the  glands 
of  the  skin ;  its  external  face  is  not  a  very 
exact  repetition  of  the  surface  of  the  derma,  and  is  covered  with  bail".  The 
epidermis  tends  to  equalise,  and  to  fill  up,  the  depressions  existing  between 
the  papillte. 


SUDORIPAROUS  GLAND,  MAGNIFIED 
40  DIA3IETERS. 

a,  a,  Contorted  tubes  composing  the 
gland,  and  uniting  in  two  ex- 
cretory ducts,  6,  b,  which  join 
into  one  spiral  canal  that  per- 
forates the  epidermis  at  c,  and 
opens  on  its  surface  at  d;  the 
gland  is  imbedded  in  fat  vesi- 
cles, e,  e. 
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Structure. — The  epidermis  comprises  two  layers,  wliich  arc  not  very 
distinct  from  each  other  in  the  Horse.  The  deep  layer,  or  rete  mucosum,  is 
composed  of  soft,  nucleated,  pigmentary  cells,  whicli  are  round  on  the  sui-face 
of  the  derma,  and  polyhedric  elsewhere.  The  superficial,  or  luirny  layer,  is 
constituted  by  hard,  horny,  flattened  colls,  wliich  still  contain  some  pigment- 
granules,  and  are  insensibly  confounded  with  those  of  the  rete  mucosum. 

(The  theory  of  growth  of  the  epidermis  is  believed  to  be  as  follows  :■ — a 
layer  of  plastic  lymph  is  thrown  out  on  the  surface  of  the  derma,  and  is 
converted  into  granules,  which  are  termed  cell-germs,  or  cytohlasts.  These 
imbibe  serum  from  the  lymph  and  adjacent  tissues,  so  that  the  outermost 
covering  of  the  cytoblast  is  gradually  distended  ;  the  latter  becomes  a  cell, 
and  its  solid  portion,  which  always  remains  adherent  to  some  point  of  the 
inner  surface  of  the  cell  membrane,  forms  the  nucleus  of  the  cell.  Within 
this  nucleus  one'  or  more  nuclei  are  developed ;  these  are  named  nucleoli. 
The  process  of  imbibition  continuing,  the  cell  becomes  more  or  less  spherical ; 
so  that,  after  a  certain  time,  the  papillary  layer  of  the  derma  is  covered  by  a 
thin  stratum  of  spherical  cells  pressed  closely  together,  and  corresponding 
with  every  irregularity  of  the  papillae.  New  cells  being  continually  produced 
before  the  formation  of  the  others  has  been  quite  completed,  these  are  removed 
in  layers  further  and  further  from  the  surface  of  the  derma,  and  becoming 
subjected  to  the  influence  of  physical  laws,  their  fluid  contents  evaporate : 
they  collapse,  flatten,  and  gradually  assume  an  elliptical  shape ;  then  they 

are  a  mass  of  completely  flat  cells,  with  an  included 
nucleolated  nucleus,  and  finally  become  a  thin  mem- 
branous scale,  in  which  the  nucleus  is  scarcely  appa- 
rent). 

In  Solipeds  and  other  animals,  the  epidermis  is 
generally  dark-coloured,  from  the  presence  of  pig- 
ment corpuscles,  the  number  of  which  increases  with 
their  depth  in  the  membrane.  This  coloration  is 
intended  to  prevent  the  rubefacient  effects  of  the 
heat  of  the  sun's  rays,  by  augmenting  the  absorb- 
ing and  dispersing  power  of  the  cutaneous  sm-face. 
In  the  majority  of  cases,  this  coloration  is  absent  in 
the  Sheep,  whose  skin  is  protected  by  a  thick  fleece ; 
and  also  in  the  Pig,  whose  habits  in  the  wild,  as  in 
a  domesticated  condition,  keep  it  out  of  the  direct 
action  of  the  sun. 

(In  some  regions  of  the  body  of  all  animals,  the 
skin  forms  folds,  as  at  the  junction  of  the  fore-limb 
with  the  body,  the  flank,  and  between  the  thighs. 
In  the  Cow,  it  foi-ms  the  large  pendulous  layer  at 
the  throat  and  breast,  known  as  the  "  dewlap  ;"  and 
in  the  Goat  and  Pig,  it  not  unfrequently  constitutes 
teat-like  prolongations  depending  from  the  throat, 
which  nearly  always  contain  a  small  cartilaginous 
nucleus  and  some  muscular  fasciculi.    The  thickness 
of  the  epidermis  is  sometimes  greatly  increased  by 
wear  and  friction,  as  we  frequently  see  in  the  skin 
covering  the  knees  of  Sheep,  etc.) 
(The  functions  of  the  skin  are,  as  we  have  seen,  tactile  and  secretory ;  in 
addition,  it  is  eminently  protective.    Its  secretory  action  is  always  more  or 
less  active,  but  the  production  of  perspiration  is  greatest  when  the  body  is 


OBLIQUE  SECTION  OF  EPI- 
DEKMIS,  SHOWING  THE 
PEOGKESSIVE  DEVELOP- 
MENT OF  ITS  COMPO- 
NENT CELLS. 

a,  Nuclei  resting  upon  the 
surface  of  the  derma,/; 
these  nuclei  are  gradu- 
ally developed  into  cells 
at  6,  c,  and  d,  and  the 
cells  are  flattened  into 
lamella;,  forming  the 
outer  surface  of  the  epi- 
dermis, e. 
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at  a  high  tcmperaturo,  as  during  active  exertion ;  at  other  times  the  perspira- 
tion is  insensible.  In  this  respect,  the  skin  has  intimate  sympathetic  relations 
with  other  organs  which  havo  somewhat  analogous  functions,  such  as  the 
lun"s,  kidneys,  intestines,  etc.,  and  when  its  function  is  disordered  or 
checked,  it  induces  alterations  in  the  secretions  of  one  or  all  of  these  organs. 
The  skin  is  also  the  seat  of  a  constant  and  important  respiratory  action,  as 
it  absorbs  oxygen  and  throws  off  carbonic  acid,  and  any  interruption  to  this 
process  is  injurious.) 

Article  II. — Appendages  of  the  Skin. 

The  appendages  of  the  skin  are  liairs  and  horny  productions,  dependents 
of  the  epidermic  layer. 

HAIBS. 

The  liairs  are  the  filaments  which,  collectively,  form  the  external  covering 
of  the  skins  of  animals. 

In  the  Horse,  the  bristly  appendages  known  as  horse-hair  should  be 
distinguished  from  the  hair  proper;  the  latter  are  fine  and  short,  particularly 
in  the  regions  where  the  skin  is  thin,  imbricated  on  each  other,  and  spread 
over  the  entire  surface  of  the  body  in  a  continuous  layer  whieh  is  designated 
the  coat ;  the  former  are  long  and  flowing,  occupy  the  simimit  of  the  head, 
where  they  constitute  the  forelock,  the  upper  border  of  the  neck,  where  they 
form  the  mane,  and  cover  the  caudal  appendage  with  a  splendid  tuft,  the 
tail.  Some  of  these  also  form  special  organs  on  the  free  margin  of  the 
eyelids,  and  are  termed  eyelashes ;  while  others  inserted  about  the  lips  and 
below  the  eyes,  are  named  tentacula.  (The  eyelashes  are  chiefly  implanted 
in  the  upper  lid.  The  hairs  of  the  tail  are  the  longest  and  strongest  in  the 
body.  These  particular  hairs  also  grow  on  the  posterior  aspect  of  the 
limbs,  generally  from  about  the  knees  and  hocks  to  the  hoofs;  at  the 
sesamoid  bones  they  constitute  a  long  tuft,  the  fetloclc,  which  sui'rounds 
the  horny  growth  named  the  "ergot."  These  "  foot-locks"  are  peculiar  to 
the  Horse,  and  vary  in  length  and  coarseness  with  the  breed  of  the  animal.) 

When  the  hair  is  fine,  long,  and  wavy,  it  forms  wool ;  and  when  straight 
and  rigid,  as  in  the  Pig,  it  is  known  as  bristles. 

In  the  Ass  and  Mule,  the  forelock  and  mane  are  rudimentary  or  absent, 
and  the  hair  of  the  tail  is  limited  to  a  small  tuft  at  the  extremity  of  the 
organ  in  the  former  animal,  while  in  the  latter  it  is  much  less  abundant  than 
in  the  Horse. 

In  the  Ox,  these  hairs  are  not  present,  except  at  the  extremity  of  the 
tail,  as  with  the  Ass. 

There  are  scarcely  any  other  animals  which  have  other  hairs  than  those 
composing  the  coat. 

(The  ordinary  hair  of  the  coat  is  soft  and  elastic,  inclined  in  particular 
directions,  and  varies  iu  length  not  only  according  to  the  regions  of  the 
body  on  which  it  grows,  but  also  according  to  the  season  or  climate.  In 
the  Horse,  the  direction  of  the  hair  of  the  coat  gives  rise  to  curiously-formed 
waves,  lines,  and  circles,  the  most  constant  of  which  is  on  the  forehead. 

In  the  Goto,  the  hair  is  frizzly  on  the  forehead ;  on  the  posterior  part  of 
the  thighs  it  has  a  particular  direction,  while  on  the  outer  side  it  passes 
downwards,  and  from  the  posterior  part  of  the  mammse  it  ascends  as  hi^h  as 
the  vulva ;  this  characteristic  disposition  forms  what  the  French  'have 
termed  ecussons,  by  which  some  have  pretended  to  recognise  the  lactiferous 
qualities  of  the  animal. 
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In  tho  Shee2J,  real  hair,  not  wool,  is  found  on  tho  lower  part  of  the  face, 
and  the  extremities  of  tho  limbs. 

In  the  Goat,  the  hairs  of  the  beard  are  very  long,  and  compose  a  dis- 
tinctive tuft;  this  animal  has  also  a  fine  crisp  duvet  or  doion  beneath  the 
ordinary  hair. 

In  the  Pig,  the  bristles  are  very  strong  in  the  region  of  the  back :  in  old 
animals  they  are  usually  bi-  or  trifurcated  at  their  free  extremity  ;  there 
also  exists  a  fine  soft  hair  on  this  animal.    It  has  no  tentacular  hairs. 

In  tho  Dog,  the  length,  fineness,  and  consistency  of  the  hair  depends  on 
the  breed. 

In  the  Cat,  the  hair,  in  some  breeds,  as  in  the  Angora,  is  remarkable  lor 
its  length  and  softness.  This  creature  has  the  tentacula  enormously 
developed  as  a  moustache. 

In  none  of  these  animals  is  there  a  "  foot-lock.") 

Structure. — The  hairs  are  implanted  in  tlie  texture  of  the  derma,  and 
sometimes  even  in  the  subjacent  tissues,  their  base  being  enclosed  in  a 
follicle,  at  the  bottom  of  whicli  their  elements  are  developed.  It  is  therefore 
necessary  to  study:  1,  The  structure  of  the  hair;  2,  That  of  the  hair- 
follicle. 

1.  The  hair  presents  a  free  portion,  the  shaft,  and  another  concealed  m 
tlie  follicle,  the  root ;  the  latter  widens  at  its  base— the  bulb  of  the  hair— to 
embrace  the  papilla  or  hair-germ.  _  _ 

Three  superposed  layers  compose  a  hair.  The  epidermis  is  a  thm 
lamella  of  horny  flattened  cells,  imbricated  like  tiles  on  a  roof.  Its  elements 
are  marked  on  the  surface  of  the  hair  by  shaded  lines  anastomosing  to  foi-m 
a  network  ;  they  enlarge,  and  become  more  apparent  under  the  influence  of  an 
alkali.  The  epidermis  belongs  to  the  shaft  and  a  portion  of  the  root ;  near  the 
bulb  it  is  replaced  by  soft  nucleated  cells,  which  are  implanted  vertically.  _ 

The  cortical  substance  forms  the  largest  part  of  the  thickness  of  the  hair. 
It  is  striped  longitudinally,  and  provided  witb  pigment  granules,  whose 
number  varies  witb  tbe  colom-  of  the  coat.  In  white  hairs  these  gi-anulations 
are  absent,  but  there  are  found  in  them,  as  well  as  in  coloured  hairs,  small 
spaces  containing  air,  and  which  exhibit  a  dark  colour  under  the  microscope. 
Treated  by  potass  or  sulphuric  acid,  the  cortical  substance  is  reduced  to 
elongated  spindles,  which  again  may  be  decomposed  into  epithelml  lamellfe— 
narrow,  and  with  nuclei.  On  arriving  at  the  root,  the  cells  change  their 
character,  becoming  polyhedric,  filled  with  fluid,  and  exhibiting  a  perfectly 
distinct  nucleus  and  more  or  less  pigment.  The  medullary  substance  occupies 
a  narrow  irregular  cavity  in  the  centre  of  the  hair,  extending  from  the  bulb 
or  termination  of  the  root,  to  the  point.  It  has  for  its  base  rectangiilar, 
rarely  circular,  cells,  which,  according  to  KoUiker,  contain  fat  granulations 

and  air  globules.  ,.  ,  ,        .     ^  i    i.  -t  -c 

2  The  hair-follicle  is  a  narrow  cavity,  slightly  contracted  at  its  orihce 
and  dilated  at  the  bottom,  where  the  hair  papilla  is  placed.  It  is  a  smiple 
involution  of  tlie  skin,  as  its  structure  demonstrates.  It  presents  externally, 
a  loose  conjunctival  layer,  analogous  to  the  reticiilaiv  layer  of  tj^e  derma  ; 
next,  an  internal  dermic  layer,  dense  and  close  like  the  papillary  layei  of 
the  skin  ;  an  amorphous  limiting  membrane;  an  epidermic  zone,  the  cxtenml 
sheath  of  the  hair,  formed  by  cells,  similar  to  those  of  the  rete  mucosum  and 
a  second  epidermic  zone,  the  internal  sh»ath  of  iheharr,  which  rcpeuts  t  e 
horny  layer  of  the  epidermis,  and  is  confounded  with  tho  ermmation  of  the 
epidermis  of  the  hair  towards  the  lower  third  of  the  lolhclc. 

The  papilla  ov  hair-germ,  is  a  small,  conical,  vascular,  and  nervous 
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prolongation  rising  np  into  tho  hair-bulb.  It  furnishes  the  hair  with 
nutrition  and  the  elements  of  growth.  The  walls  of  the  follicles  of  the 
largo  hairs,  or  tentacula,  which  garnish  the  lips  of  the  Horse,  or  bristle  from 
those  of  the  Cat,  are  provided  with  nervous  ramifications  which  endow  these 
appendages  with  a  high  degree  of  sensibility,  and  enable  them  to  play  an 
important  part  in  the  exercise  of  touch. 

Two  sebaceous  glands,  and  a  smooth  muscular  fasciculus,  are  annexed  to  the 
pilous  follicle.  The  sebaceous  glands,  which  have  been  already  described, 
open  into  the  sheath  of  the  hair  by  a  small  excretory  canal,  which  traverses 
the  fibrinous  walls  of  the  follicle.  The  muscular  fasciculus  is  situated  on 
the  side  to  which  the  hair  and  its  follicle  are  inclined  ;  it  arises  from  the 
superficial  face  of  the  derma,  and  terminates  at  the  bottom  of  the  follicle, 
which  it  erects  by  contracting.  When  the  fasciculi  contract  over  a  wide 
surface,  the  extent  of  the  skin  is  diminished,  and  the  hairs  are  erected  and 
pai'tially  ejected  from  their  follicles  (producing  the  cutis  anserina). 

(The  formation  of  a  hair  is  identical  with  the  formation  of  the  epidermis 
by  the  papillary  layer  of  the  derma.  The  capillary  plexus  of  the  follicle 
throws  out  plastic  lymph  which  is  converted  into  granules,  then  into  cells 
which  become  elongated  into  fibres.  The  cells  that  are  to  form  the  surface 
of  the  hair,  are  converted  into  flat  scales  that  inclose  the  fibrous  structure  of 
the  interior.  As  these  are  successively  produced,  they  overlap  those  pre- 
viously formed,  and  give  rise  to  the  waving  lines  seen  on  the  cii'cumference 
of  the  hair ;  this  overlapping  also  causes  the  roughness  experienced  in 
drawing  a  hair  between  the  fingers  from  its  point  to  the  bulb.  The  latter 
is  the  newly-formed  part  of  the  hair,  its  expanded  form  being  due  to  the 
greater  bulk  of  the  fresh-cells. 

The  colour  of  the  hair  is  very  varied  in  animals,  ranging  from  black  to 
white,  red  and  brown,  with  all  the  intervening  shades.  The  tint  also 
changes  at  diiferent  periods  of  life,  being  sometimes  altogether  altered 
between  the  juvenile  and  adult  periods ;  dark-coloured  Horses  becoming 
light-coloured  as  age  advances.  Besides,  it  is  never  uniform  in  the  same 
animal ;  black  Horses  not  unfrequently  having  white  patches  and  diverse  tints, 
with  other  dissimilarities.  The  disease  termed  "melanosis"  is  very  common 
in  old  white  Horses  which  were  previously  grey,  and  is  supposed  to  be  due 
to  the  localization  of  the  black  pigment  at  certain  limited  points.  The  hair 
grows  according  to  the  climate,  seasons,  food,  etc.,  and  varies  with  the  species 
and  breed.  The  coat  in  avery  animal  is  shed  at  certain  times,  and  is  replaced 
by  new  hairs. 

The  hair  preserves  the  skin  from  unhealthy  external  influences  wet 

and  cold  for  example.    It  is  a  bad  conductor  of  heat,  and  therefore  keeps 
the  body  warm.    The  tentacula  are  very  useful  as  tactile  organs  ;  while  the 
mane,  forelock,  and  tail  keep  away  insects,  and  the  long  hairs  of  the  fetlock 
and  pastern  protect  these  parts  from  the  injurious  effects  of  cold  and  wet 
and  the  action  of  foreign  bodies.)  ' 


HORNY  PRODUCTIONS. 

{Preparatwn.— The  hoof  and  its  contents  may  be  examined  by  seetions  made  in  different 
directions.  Tiie  hoof  can  ho  removed  l>y  prolonged  mnceration,  or  by  roastin"-  on  a  firp 
wlicn  it  may  be  cut  and  torn  olT  by  means  of  the  farrier's  knife  and  pincers.)  ° 

The  horny  tissues  form  several  groups  :  tlie  first  comin-ises  the  liorns  of 
Eummants;  the  second,  the  so-called  cJiesnuts  of  Solipcds ;  tlie  third  the 
protective  layer  enveloping  the  digital  extremities,  and  constituting  tlie  claws 
of  Carnivora,  the  Pig,  Ox,  Sheep,  and  Goat,  and  the  hoofs  of  the  Horse  Ass 
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and  Mule.  Thoso  latter  productions,  ranking  as  tlicy  do  among  the  most 
important  organs  of  tlie  locomotory  apparatus  of  Solipeds,  will  first  receive 
notice. 

1.  The  Eoof  of  Solipeds. 

The  hoof  of  Solipeds  is  an  extremely  important  study,  because  of  the 
numerous  diseases  which  affect  this  region.  Consequently,  it  has  been  the 
subiect  of  several  voluminous  works,  to  which  the  student  must  be  referred 
for  a  more  complete  description  of  its  organisation  ;i  as  we  cannot  do  more 
here  than  give  some  essentially  descriptive  details,  necessary  to  fill  up  the 
outline  that  we  have  traced  out.  .    ,  .    „     ,     i,      ^  • 

We  will  at  first  glance  at  the  parts  contained  m  the  hoof,  returning 
afterwards  to  a  description  of  the  horny  case  itself. 


Fig.  370. 


LONGITUDINAL  MEDIAN  SECTION  OF  THE  FOOT. 


a.  The  Parts  Contained  in  the 
Eoof. 

Proceeding  from  within  to 
without,  we  find,  in  the  interior 
of  the  horny  box :    1,  The 
third  phalanx,  navicular  bone, 
and  lower  part  of  the  second 
phalanx,  forming  the  articula- 
tion of  the  foot ;  2,  The  four 
ligaments  that  bind  this  articu- 
lation; 3,  The  tendon  of  the 
common  extensor  of  the  pha- 
langes which  covers  the  articu- 
lation in  front,  and  that  of  the 
perforans   which    supports  it 
behind,  in   becoming  inserted 
into  the  pedal  bone,  after  gliding 
over  the  posterior  surface  of 
the  navicular  bone;    4,  The 
complementary  apparatus  of  the 
thii'd  phalanx;  5,  The  matrix 
of  the  hoof,  or  keratogenous 
membrane — a   continuation  ^  of 
the  derma  covering  the  digital 
region.    To  these  parts  must 


X  Anterior  extensor  of  the  phalanges,  or  extensor 
'  pedis  •  2,  Lateral  extensor,  or  extensor  siiflraginis  ; 

i  ^^±.1^^^^^^:^^'^'^  i)^added  the  vessels  and  nei.es. 

pfdanSs   oi:  perforatus ;  l  Deep  flexor,  or  The  description  of  the  bones 

perforans;   7,  Sheath;   8,  Bursa;   9,  Sesamoid  jj^S  been  given  at  pages  Si,  b5, 

bone;  10,  Ergot  and  fatty  cushion  of  fetlock;  11,  gg 

Crucial  ligament;  12,  Short  sesamoid  ligament;  articulation  and  its 

i<?   T7ir«t  nhalanx-  14.  Bursa;  15,  Second  pha-  '-'■^  ''"^  "^"'^  ^ 

lanx    16,  Scul'ar  hone;  17  Phmtar  cuslAon;  ligaments,  at  pages  157,  158  ; 

18  Third  phalanx;  19,  Plantar  surface  of  hoof ;  Qf  the  tendon  of  the  an- 

20,  Sensitive  or  keratogenous  membrane  of  third  ^orior  extensor  of  the  phalanges, 

phalanx.  at  page  263  ; 

Of  the  perforans  tendon,  at  page  286  ; 

Of  the  arteries,  at  pages  553,  554,  555  ; 

1  See  particularly,  among  the  most  recent  and  complete  French  ^^f^f' f J™;*^^^^^^^ 
by  me  "on  this  subject  in  the  '  Vetcnuariau  for  18/1-2.) 
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Fig.  371. 


Of  the  veins,  at  pages  612  to  616  ; 
Of  the  nerves,  at  pages  762,  703. 

It  remains  to  notice  the  complementary  apparatus  of  the  third  phalanx 
and  the  Jceratogenous  membrane. 

A.  CoMPLEMENTAKY  APPARATUS  OE  THE  Pedal  Bone. — In  the  indication 
we  gave  of  this  apparatus  at  page  85,  we  said  that  it  was  composed  of  two 
hitcral  pieces — tlic  fibro-cartilayes,  united  behind  and  below  by  the  plantar 
ciishim :  a  fibrous,  elastic  mass,  on  whicli  the  navicular  bone  r.  sts,  tlirough 
the  medium  of  the  pcrforaus  tendon.  We  will  take  this  distinction  as  the 
basis  of  our  study. 

1.  FiBRO-OAR'JiLAGES  OP  THE  Pedal  Bone. — Each  of  thcso  pieces  re- 
presents a  plate  flattened  on  both  sides,  having  the  form  of  an  oblique-angled 
parallelogram,  and  prolonged  behind  the  third  phalan-f.    The  external 
face  is  convex,  and  pierced  with  openings  for  the  passage  of  veins;  it 
slightly  overhangs  that  of  the  pedal  bone.    The  internal  face  is  concave, 
clKinneled  by  vascular  furrows,  and  covers,  in  front,  the  pedal  articulation, 
and  the  synovial  cul-de-sac  which  projects  between  the  two  lateral  ligaments 
of  that  joint ;  below  and  behind,  it  is  united  to  the  plantar  cushion,  either 
through  continuity  of  tissue,  as  at  the  in- 
ferior border,  or  by  fibrous  bands  pas^sing 
from  one  to  the  other.    The  iipper  border, 
sometimes  convex,  sometimes  rectilinear,  is 
thin  and  bevelled  like  a  shell ;  it  is  separated 
from  the  posterior  margin  by  an  obtuse 
angle,  in  front  of  which  this  border  is  often 
broken  by  a  deep  notch  that  gives  passage 
to  the  vessels  and  nerves  of  tlie  digital  pca-- 
tion.    The  inferior  border  is  attached,  in 
frcmt,  to  the  basilar  and  retrossal  processes  ; 
behind  the  latter,  it  is  reflected  inwards  to 
become  continuous  with  the  tissue  on  the 
lower ^  face  of  the  plantar  cushion.  The 
jjosterior  border  is  oblique  from  before  to 
behind,  and  above  to  below,  and  joins  the 
preceding   two.      The  anterior   border  is 
oblique  in  the  same  direction,  and  is  united 
so  intimately  with  the  anterior  lateral  liga- 
ment of  the  pedal  articulation,  that  it  cannot 
be  separated  from  it  except  by  an  artifice 
of  dissection.   It  sends  to  this  ligament,  and 
to  the  tendon  of  the  anterior  extensor  of 
the  phalanges,  a  fibrous  expansion  that  be- 
comes fused  with  that  of  the  opposite  side. 

The  fibro-cartilages  comprise  in  their 
structure  a  mixture  of  fibrous  and  cartilagi- 
nous tissue,  though  the  mixture  of  these  is  far  from  being  perfectly  homo- 
geneous, or  everywhere  in  the  same  proportions. 

The  cartilages  of  the  fore-feet  are  thicker  and  more  extensive  than  those 
of  the  hind  ones. 

(The  lateral  fibro-cartilages  are  peculiar  to  Solipeds.) 
_     2.  Plantar  Cushion.— The  plantar  cushion  is  a  kind  of  wedge,  situated 
in  the  space  between  the  two  cartilaginous  plates  of  tho  third  phalanx  and 
betwee  n  the  pcrforaus  tendon  and  tho  lower  part  of  tho  horny  box.    Its  shape 

3  r 


HORIZONTAL  SECTION  OF  THE 
horse's  FOOT. 

1,  Front,  or  toe  of  the  hoof;  2,  Thick- 
ness of  the  wall;  3,  Lamina;  4, 
Insertion  of  the  extensor  pedis  ;  5, 
Os  pedis;  6,  N^avioular  bone;  7, 
Wings  of  the  os  pedis ;  8,  Lateral 
cartilage;  9,  Flexor  pedis  tendon; 
10,  Plantar  cushion;  11,  Inflexion 
of  the  wall,  or  "bar;"  12,  Hornv 
frog. 


Fig.  372. 
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allows  it  to  Le  considered  as  having  an  aniero-superior  and  an  Infero-posterlor 
fni'p  svhnxp  summit  ami  two  lateral  borders.  _  ■ 

tL  anC  is  ^onliei  on  the  aponeurotic  expansion  of  the. 

perf^^.s  ttdon  and  is^' covered  by  a  ^f^^-^^^^^^f^^Z 

L/C  of  the  plantar  cushion,  which  is  continuous,  on  i  s  f^'j^'  ^1^*^^^.^^^^^^ 

fihvnns  senta  bv  which  this  organ  is  traversed,  and  adheres  by  its  extcinal 

01  aSi  f.ufc    o  the  reinforcing  sheath  interposed  between  it  and  the 

tondon  "—Bouley.    This  expansion  is  prolonged,  above,  to  the 

^SSwho^  "is  ^oVunded  with 'the  superficial  fascia  of  the  -e^- 
tctlocK,  wne  ^^^^^^  ^^^.^^^  margined,  laterally,  by  two 

small,  very  strong  ligamentous  bands  which,  at 
their  middle  portion,  cross,  in  a  very  oblique 
manner,  the  fasciculus  formed  by  the  vessels  and 
nerves  of  the  digit.  Each  of  these  bands  is  fixed 
superiorly,  to  the  base  of  the  rudimentary  digit 
known  as  the  ergot,  and  to  the  knob  of  the  lateral 
metacarpal  bone;  tl.eir  inferior  extremity  is  at- 
tached within  the  retrossal  process. 

The  infero-posterior  face  of  the  cushion  is 
covered  by  the  keratogenous  membrane,  and  pre- 
sents at  its  middle  the  pyraraidal  body,  a  promi- 
nence exactly  like  that  of  the  frog,  to  which  it 
corresponds.  It  shows,  then,  m  front,  a  single 
conical  prolongation,  and  behind,  two  divergent 
prominences  separated  by  a  median  excavation 

The  lase  of  the  apparatus  lies  behind,  and  is 
inclined  upwards;  it  is  divided  by  a  depression 
into  two  lateral  masses-the  hulls  of  the  plantar 
cushion-on  the  inside  of  which   the  posterior 
prominences  of  the  pyramidal  body  reach  and 
which  become  confounded,  outwai-dly,  with  the 
posterior  and  inferior  angle  of  the  cartdagmous 
nlates     This  portion  of  the  cushion  is,  like  the 
,  HX2,Co™,eus.on;  SSor  f-e,  ^.d  by  a  celhil^^^^^^^^ 
'rBU'ch  of  the  plantar  gion,  which  separates  it  ft'om  the  skm  c^t  the  pas 
cushion;  4,  Median  lacuna;  tern;  this  expansion  IS  attached  by  its  lateral 
5,  Lamina,  of  the  bars  ;  6  the  posterior  border  of  the  cartdages, 

Velvety  tissue  of  the  sole,  ^^^f  ^^JJ^ued,  superiorly,  on  the  surface  of  the 

anterior  expansion,  with  which  it  soon  unites.  regularly 
The  summit  (point  or  apex)  forms  a  sharp  boidei  moic  ° 

wedge-like  shape  of  the  whole  organ ;  ^]'%  "''^J''^^'^^^^^^     the  latter, 
face  of  the  lateral  cartilages,  as  aWy  indicated  in  descnbin 

The  organisation  of  the  plantar  ,  f^/^Xf^^^^^ 

cartilages.'  It  has  for  it^^^ase  a  fibrous  s^^^^^^^^^^  ^^^^^ 
constitutes  the  fundamental  framewo  k  gradually  looser 


LOWER  FACE  OF  THE  HORSE'S 
FOOT,  THE  HOOF  BEING  RE- 
MOVED. 
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Fig.  373. 


can  perceive  that  it  is  essentially  constituted  by  adipose  tissue.)  Numerous 
blood-vessels  and  nerves  complete  this  structiire. 

B.  The  Keratogenous  Membrane,  ok  Subcorneus  Integument. — The 
keratogenous  membrane  envelops  the  extremity  of  the  digit,  by  spreading 
over  the  terminal  expansion  of  the  tendon  of  the  extensor  pedis,  through  the 
medium  of  a  fibrous  fascia— a  dependency  of  the  lateral  cartilages ;  and  also 
over  the  inferior  moiety  of  the  external  face  of  these  cartilages,  the  bulbs  of 
the  plantar  cushion,  pyramidal  body,  anterior  part  of  the  plantar  face  of  tlie 
third  plialanx,  and  over  the  anterior  surface  of  tlie  same  bone.  It  covers  all 
these  parts  like  a  sock,  and  the  hoof  incloses  it,  as  a  shoe  does  the  human  foot. 

Tliis  membrane  becomes  continuous  with  the  skin  of  the  digital  region 
at  a  circular  line  that  intersects  the  middle  portion  of  the  second  phalanx, 
and  inclines  obliquely  downward  from  behind  to  before.  Below  this  line, 
in  front  and  laterally,  the  subungular  tissues  form  a  semicylindrical  pro- 
tuberance, covered  with  villi,  and  designated  the  "  bourrelet."  (This 
elastic  prominence  has  received  several  most  inappropriate  names  from 
English  farriers  and  hippotomists,  such  as  "coronary  ligament,"  "coronary 
substance,"  "  cutiduris,"  etc.  From  its  function,  structm-e,  situation,  and  its 
analogy  to  the  plantar  cushion.  I  have  designated  it  the  "  coronary  cushion.'  ) 

On  the  plantar  cushion  and  the  lower  face  of  the  pedal  bone,  this  mem- 
brane is  also  a  villous  tunic — the  velvety  tissue,  which  is  continuous,  towards 
the  bulbs,  with  the  extremities  of  the  coronary  cushion. 

The  portion  sj^read  over  the  anterior  face 
of  the  third  phalanx  constitutes  the  laminal 
or  "leafy  tissue,"  so  called  because  of  the 
laminae  or  parallel  leaves  seen  on  its  sur- 
face. 

The  three  regions  of  the  keratogenous 
apparatus  will  be  successively  studied. 

1.  Coronary  Cushion. — This  part  is  the 
matrix  of  the  wall  of  the  hoof,  and  is  lodged 
in  a  cavity  excavated  at  the  upjier  border  of 
this  part  of  the  horny  case.  It  forms,  ac- 
cording to  the  expression  employed  by 
M.  Bouley,  a  rounded  prominence,  which 
projects  like  a  cornice  above  the  podo- 
phyllous  tissue. 

Its  inferior  border  is  separated  by  a  white 
zone  from  the  upper  extremity  of  the  lamina, 
which  constitute  this  boundary. 

The  superior  harder  is  limited  by  a 
slightly  projecting  margin  named  the  peri- 
oplic  ring,  because  it  originates  the  horn  of 
the  periople.  Between  this  margin  and  the 
cushion  is  a  sharply  defined  groove. 

The  extremities,  narrower  than  the  middle 
portion,  on  arriving  at  the  bulbs  of  the 
plantar  cushion,  bend  downwards  into  the 
lateral  lacunas  of  the  pyramidal  body,  where 
they  become  confounded  with  the  velvety 
tissue. 

The  surface  of  the  organ  shows  filiform  prolongations,  a  little  constricted 
at  their  base,  and  named  papilla',  villo-papillm,  villi,  and  villous  loops,  whose 

3  F  2 


LATERAL  VIEW  OF  THE  HORSE's  FOOT, 
AFTER  REMOVAL  OF  THE  HOOP.  ' 

1,  Perioplic  ring,  divided  by  a  narrow 
groove  from  the  coronary  cushion, 
2,  whicli  is  continuous  with  the 
plantar  cushion,  4,  and  joins  the 
vascular  lamiua;,  3,  through  the 
medium  of  the  white  zone. 
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sizo  iB  greatest  towards  the  lower  part  of  tlie  cusbioii ;  those  of  the  perioplic 
rins  are  smallest.  Contained  within  the  minute  apertures  at  the  upper  part 
of  the  wall,  these  papillae,  considered  as  a  whole,  and  when  the  hoot  1ms  been 
removed  by  maceration,  form  a  tufty  surface  most  perfectly  seen  when  the 
foot  is  immersed  in  water.  .i   .    x-  n  i 

The  structure  of  the  coronary  cushion  resembles  tJiat  ot  the  del  ma,  ot 
which  it  is  in  reality  only  a  continuation.  It  comprises  a  fibrous  frame- 
work remarkable  for  its  thickness  and  its  condensation,  with  a  considerable 
number  of  vessels  and  nerves,  whose  ramifications  may  be  followed  to  the 
fixtremitv  of  the  villi.  It  owes  to  its  great  vascularity  the  bright  red  colour  it 
Sows  on  its  surface  ;  this  colour  is  sometimes  masked  by  the  black  pigment 
belonging  to  the  mucous  portion  of  the  hoof.  _  ,  .  x 

a  have  found  a  notable  quantity  of  adipose  tissue  m  the  cushion.) 
2  Velvety  Tissue.— Much  thinner  than  the  plantar  cushion  thevel- 
vefv  tissue,  the  formative  organ  of  the  sole  and  frog  extends  over  the  whole 
of^the  plantar  region  of  the  third  phalanx,  as  well  as  the  plantar  cushion 
whose  bulbs  and  pyramidal  prominence  it  covers  by  adapting  itseK  exactly 
tn  the  irreeularities  of  this  elastic  mass. 

Its  surface  which  altogether  resembles  the  general  configuration  of  the 
T^lantar  surface  of  the  hoof,  is  divisible  into  two  regions:  a  central,  con-e- 
SondTnrto  the  pyramidal  body  and  the  frog,  and  contmuous  on  the  bulbs 
of  the  cushion  with  the  extremities  of  tlie  coronary  cushion  and  the  penoplic 
ilg  but  cHefly  with  the  latter;  the  other,  peripheral  is  covered  by  the 
hoi  nv  sole  separated  from  the  podophyllous  tissue  by  the _  plantar  border  of 
thefoorsomewhat  encroached  upon  posteriorly  by  the  lamina  corresponding 
S  the  LTa^^^  is  continuous,  above  these  laminae,  with  the  plantar  cushion. 

The  surfoce  of  the  velve  y  tissue  is  studded  with  villi  similar  to  those 
of  the  coronary  cushion,  and^bout  the  same  in  size.  The  longest  are 
?Ltds  the  ciicumference  of  this  surface,  and  the  shortest  m  the  median 
SLul  of  the  pyramidal  body  ;  all  are  lodged  in  the  porosities  on  the  inner 
Rin-fare  of  the  horny  sole  and  frog.  .  , 

l,ne+oiiipd  the  veins  of  the  inferior  face  of  the  foot.  . 
sustained  tJie  veins  keratogenous  membrane  is  also 

f.^ouentlv  JesWated  tt  podo^%ZZo.«  tissue  (and  still  more  frequently, 
SlS  crnty  as  Wy  the  Linl).    It  is  spread  over  the  anterior  ace 
S  nhalinx  occupying  the  interval  between  the  plantar  border  of 
Ifbot  aff  ^he  'lowe?ma?^     of  the  coronary  ciishion  ;  its  width  is, 
that  bone  ana  me  ^  f  ^^^^  phalanx  than  on  its  sides,  where 

SnSSs  otlt"^^^^^^^  a'.-e  re4ec  J  Wow  the  bdbs  of  the  plantar 

""^'Smembto Itvt'ilrr^o  to  the  leaves  it  exhibits  on  its  snpertcics ; 

iliis  meinoic  i^^^nared  in  number,  run  paraUel  to  each  other, 

these  are  from  five  to  ^^^J^^^J^^^^^    ^^^o  which  are  dovetailed  analogous 
ronXTnner  sfde  of'the  wTu  of  the  hoof ;  they  extend  from  the  white 
^''^  th  xt  Wts  the  SLu^  border  of  the  coronary  cushion-where  they  are 
zone  t^**  ^""^  '  border  of  the  foot,  where  they  each  termmate  m 

Sfe"  1  vti^  laig^^  ^nious  prolongations,  which  are  lodged  m  the  horny 
tubes  at  the  circumference  of  ^^^^  ^.        -^^..^^^^  iu  ,,-idth  from 

.bortotsifs^"^^^- ^^^^  *° 
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influence  of  any  inflammatory  cause  (larainitis,  ablation  of  the  wall),  these 
denticulio  become  largely  dcveloi^ed,  and  transformed  into  veritable  papillte. 
Their  sides  are  traversed  by  folds,  about  sixty  in  number,  which  pass 
uniuteruptedly  from  top  to  bottom.  These  secondary  leaves,  or  lamellae, 
are  fixed  obliquely  on  the  sides  of  the  laminoB,  as  the  barbules  of  a  feather 
are  attached  to  the  barbs. 

The  podophyllous  tissue  is  not  in  immediate  contact  with  that  of  the 
Iceraphyllous  tissue,  or  horny  laminfe ;  between  the  two  there  is  a  mass  of 
soft,  elliptical  cells,  always  destitute  of  pigment,  easily  stained  with  carmine, 
and  appearing  to  stud  the  ramifications  of  the  vascular  laminae.  A  trans- 
verse section  of  the  union  of  the  hoof  with  these  laminas,  when  treated  with 
carmine,  presents  a  very  fine  aspect,  appearing  as  so  many  fern  or  acacia-of- 
Judea  leaves  placed  between  the  keraphyllous  laminfe  :  the  principal  nerve, 
and  the  secondary  nervules  of  the  leaves,  being  represented  by  the  lamina 
and  its  lateral  ridges,  the  limb  of  the  leaves  by  the  young  cells  spread 
around  the  latter. 

The  structm'e  of  the  podophyllons  membrane  resembles  that  of  the  other 
jiarts  of  the  keratogenous  apjjaratus.  Its  corium  is,  like  that  of  the  peri- 
pheral portion  of  the  velvety  tissue,  separated  from  the  os  pedis  by  a  fibrous 
reticulum,  which  supports  tlie  veins,  and  forms,  to  some  extent,  the  periosteum 
of  the  third  phalanx. 

The  leaves  of  the  podophyllous  membrane  are  immense  lamellar  papillfe, 
which  should  be  included  among  the  principal  instruments  concerned  in  the 
tactile  sensibility  of  the  Horse's  foot,  and  which  play  a  really  mechanical 
jjart,  in  concurring,  by  their  dovetailing  with  the  keraphyllous  (or  horny) 
laminas,  to  assure  the  solidity  of  the  union  of  the  hoof  witli  the  living  parts. 
The  cells  which  multiply  on  their  surface  have  usually  but  little  share  in 
the  formation  of  the  horn.    This  will,  however,  be  alluded  to  hereafter. 


6.  Description  of  the  Hoof, 

The  hoof  of  the  Horse,  considered  as  a  whole,  represents  a  kinrl  of  box 
that  envelops  the  inferior  extremity  of  the  digit,  by  fitting  closely  on  the 
keratogenous  membrane,  to  which  it  is  united  in  the  most  intimate  manner 
by  a  reciprocal  penetration  of  the  prolongations  into  the  cavities  that  exist 
on  the  surfaces  in  contact. 

Its  general  shape  is,  as  was  demonstrated  by  Bracy  Clark,  that  of  the 
moiety  of  a  cylinder  cut  obliquely  across  its  middle,  and  resting  on  the 
surface  of  this  section.    In  nearly  all  feet,  however,  it  is  slightly  conical. 

'Prolonged  maceration  separates  it  into  three  portions  :  the  wall,  sole 
and  frog. 

Wall. — The  ivall,  also  named  the  crust,  is  that  part  of  the  hoof  which  is 
apparent  when  the  foot  rests  on  the  ground.  This  thick  plate  of  horn 
covers  the  anterior  face  of  the  foot,  and,  gradually  narrowing  in  width  and 
diminishing  in  thickness,  passes  round  each  side  until  it  reaches  the  bulbs 
of  the  plantar  cushion,  when  its  extremities  are  sharply  inflected  inwards 
between  the  frog  and  internal  border  of  the  sole,  becoming  confoimded  with 
the  latter  about  its  middle  or  anterior  third,  after  being  greatly  reduced  in 
breadth  and  substance. 

The  middle,  or  anterior  part,  of  this  horny  envelope  is  popularly  Icnown 
as  the  toe,  the  two  sides  of  which  are  designated  as  outside  and  inside  toe  • 
the  lateral  regions  constitute  the  quarters ;  the  heels  arc  formed  by  the  anc^les 


HOOF  JUST  REIIOVKU  PROM  THE 
FOOT;  SIDK  VlliW. 
a,  Inner  surface  ofperiople,  or  coronary 
frog-band,  with  some  hairs  passing 
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of  inflexion  of  its  extromities ;  while  tliese  extremities  themselves,  passing 
along  the  inner  border  of  tlie  solo,  are  termed  the  bars. 

Examined  with  regard  to  the  direction 
Fig.  ;i74.  that  it  affects  in  its  relations  with  the 

ground,  this  envelope  is  seen  to  be  much 
inclined  in  its  middle  region  or  toe,  and 
this  obliquity  gradually  diminishes  until 
the  posterior  part  of  the  quarters  is  reached  ; 
at  this  point  the  wall  is  nearly  perpen- 
dicular. 

The  following  are  the  characters  it 
offers  in  the  conformation  of  its  faces,  bor- 
ders, and  extremities : 

The  external  face,  convex  from  side  to 
side,  and  perfectly  straight  from  the  upper 
to  the  lower  border,  is  smooth,  polished, 

and  shinine  :  an  appearance  it  owes  to  a 
trog-Dancl,  wun  some  luius  ijassiug   tii^^  aimi±x±^  .  i         t     ,     j-  .1  n 

through;  a',  Outer  surface  of  same  thin  homy  layer,  independent  of  the  wall 

at  posterior  part  of  foot ;  a",  A  sec-  proper,  designated  the  periople. 
tion  through  the  wall  to  show  its        rp|^|g  periople  forms,  on  the  upper  part 

SSr^;  t  t^th;        i^the'  out  of  the  wall  a  kind  of  ring,  continuous  with 

side  (or  inside)  toe;  from  c  to  d  the  the  bulbs  of  the  plantar  cushion,  and  with 

outside  (or  inside  heel) ;  0,  Frog ;  /,  the  frog,  of  which  it  is  only  a  dependency  ; 

Bevel  on  upper  margin  of  wall  for  responding,  by  its  upper  margin,  to  the 

reception  of  coronary  cushion;  g,  pg^-iopiic  ring,  which  secretes  it ;  towards 

Keraphylla,  or  horny  lam,a».  1^^  ^S,^  ^^^^  gradually 

lost,  friction  incessantly  thinning  and  destroying  it. 

The  inner  face  presents,  over  its  entu-e 
extent,  the  white  parallel  leaves  which 
dovetail  with  the  laminae  of  the  podo- 
phyllous  tissue.  Collectively,  these  are 
named  the  Icerjiphjllous  tissue. 

The  superior  border  is  bevelled-off, 
on  its  inner  aspect,  into  a  circular  con- 
cavity, into  which  the  plantar  cushion  is 
received.  This  excavation  is  named  the 
ciitigeral  cavity,  because  of  its  relations ; 
it  offers  on  its  surface  a  multitude  of 
minute  openings — the  commencement  of 
HOOF,  WITH  OUTER  PORTION  OF  THE  WALL    -^^  homv  caualiculi  which  receive  the 

RBMOVED  TO  SHOW  ITS  INTERIOR^  yiHositicS  of  the  CUtiduris. 

rt  n   Perionle    or  coronary  irog-band ,  0,  vixiuoimoo  "    .  .  .     .  -ii 

Cavity  in  upper  part  ot' wall  for  coro-        The  inferior  border,  m  contact  with 

nary  cushion ;  c,  Upper,  or  inner,  surface  ^he  ground,   and  subjected  to  wear  m 

of  "  bar ;"  d,  Vertical  section  of  wall ;  d',  ^^gi^^Q^i  animals,  is  united  inwardly,  and 
The  same       the  heel  ;   e    Ho^'-^^a  ^^^^  ^^^-^^^^^  ^^^^^^.^  ^-ith  the 

rr7•^Ditt^rf;^U;rrI^tSSe:^  circumference  of  the  sole 

of  a  lamina;  </,  Upper,  or  inner  surface  The  extremities,  constituted  by  the 

of  the  horny 'sole;  A,  Junction  of  the  j.^flected  and  re-entering  prolongations 

horny  lamina;  with  the  sole  (the  "  white  j^^^^^^^^            i^^S,  form,  outwardly,  the 

^:''^i}^:1lSr^'^^^^  external  side  of  the  lateral  lacnn.  of 

horny  frog;   /,  Frog-stay;   m,  Cavity  the  frog:  they  are  provided  inwardly, 

corresponding  to  a  branch  of  the  frog ;  ^■^.^^]^  laminfE  like  the  rest  of  the  wall. 

H,  Ditto  correspoudiu;;-  to  the  body  ot  upper  margin  of  these  prolouga- 
tlic  frog. 
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Fig.  376. 


tious  is  confounded  with  the  frog  and  sole;  the  lower  iii)pears  hotwcen  these 
two  parts,  and  is  effaced  at  a  certain  distance  from  the  point  of  the  frog. 

Sole.— The  sole  is  a  thick  horny  plate  comprised  between  the  inner  bor- 
der of  tlie  wall  and  its  reflected  prolongations  ;  thus  occupying  tlic  inferior 
face  of  the  hoof.    It  offers  two  faces  and  two  borders  or  circumferences. 

The  inferior,  or  external  face,  forms  n  more  or  less  concave  surface, 
according  "to  circumstances.  The  superior,  or  internal  face,  corresponds  to 
the  peripheral  portion  of  the  velvety  tissue  ;  it  shows  a  multitude  of  little 
apertures  analogous  to  those  of  the  cutigeral  cavity,  into  which  are  insert(jd 
the  papillffi  of  the  keratogenous  membrane. 

The  external  border,  or  large  circumference,  is  united,  throughout  its 
extent,  to  the  inner  contour  of  the  lower  border 
of  the  wall,  by  means  of  its  denticulte,  which 
are  reciprocally  dovetailed  into  those  on  the 
inner  face  of  the  wall  near  its  inferior  border. 
The  internal  harder,  or  small  circumference,  is  a 
deep,  V-shaped  notch,  widest  behind,  which  cor- 
responds to  the  bars,  and  at  the  bottom  of  which 
the  point  of  the  frog  is  fixed. 

Frog. — This  is  a  mass  of  horn,  pyramidal  in 
shape,  and  lodged  between  the  two  re-entering 
portions  of  the  wall.  It  offers  four  planes  (or 
sides),  a  base,  and  a  summit  (or  point). 

The  inferior  and  the  two  lateral  -planes  con- 
stitute the  external  surface  of  the  organ.  The 
first  is  hollowed  by  a  longitudinal  excavation, 
which  is  shallow  in  well-formed  hoofs,  and  is 
named  the  median  lacuna  of  the  frog,  separating  plantar  or  ground  surface 
the  two  salient  portions,  or  branches,  which  di- 
verge posteriorly  and  join  the  heels.  The  other 
two  planes  are  directed  obliquely  downwards  and 
inwards;  they  adhere  closely,  at  their  upper  third, 
to  the  external  side  of  the  bars,  and  anteriorly 
to  the  inner  border  of  the  sole.  "  This  union 
is  so  close  that  no  line  of  demarcation  is  appa- 
rent between  these  parts,  and  theii*  separation 
can  only  be  obtained  by  prolonged  maceration. 
The  non-adherent,  or  free  portion,  forms  the  inner 
side  of  the  angular  cavities  known  as  the  lateral 
lacunce,  or  commissures  of  the  frog,  whose  external 
side  is  constituted  by  the  inferior  face  of  the  bars." — Bouley. 

The  superior  plane,  forming  the  internal  face  of  the  frog,  is  cribbled 
with  holes  like  that  of  the  sole,  and  is  exactly  moulded  on  the  pyramidal 
body  of  the  plantar  cushion.  It  also  offers  a  triangular  excavation,  divided 
posteriorly  into  two  latter  chaimels  by  a  prominence  directed  from  before 
backwards,  to  which  Bracy  Clark  gave  the  name  of  frog-stay,  but  which 
M.  Bouley  prefers  to  designate  the  stay  (arete)  of  the  frog. 

The  base  or  posterior  extremity  of  the  frog,  constituted  by  the  extremities 
of  its  branches,  forms  two  rounded,  flexible,  and  clastic  eminences  separated 
from  each  other  by  the  median  lacuna;  they  cover  the  angles  cf  inflexion  of 
the  wall,  and  are  continuous  at  this  point  with  the  perioplic  band.  Bracy 
Clark  named  them  the  glomes  of  the  frog. 

With  regard  to  the  summit,  or  anterior  extremity  of  tho  organ,  it  is  a 


OF  A  uoof;  right  foot. 
The  interval  from  a  to  a  repre- 
sents the  toe  ;  From  a  to  6,  b, 
outside  and  inside  quarters ; 

c,  o,  Commencement  of  bars ; 

d,  d,  Inflexions  of  wall  at  the 
heels,  or  "  buttresses  ;"  e,  La- 
teral lacuna ;  /',  /,  /,  Sole  ;  <j, 
White  line ;  (/',  g',  Ditto  be- 
tween the  sole  and  bar :  li. 
Body  of  frog ;  i,  Branch  of 
frog ;  k,  k,  Glomes,  or  heels  of 
frog  ;  /,  Median  lacuna. 
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point  wedged  in  tlio  rc-outoriiig  angle  comprised  bstween  tlio  t  .vo  portions 
of  the  inner  border  of  the  rdIc. 

In  tlio  Ass  and  Mule,  tlic  hoof  is  always  narrower,  laterally,  than  that  of 
the  hortie  ;  tlie  wall  is  always  higher  and  thicker,  the  solo  more  concave, 
the  frog  smaller  and  deeper  seated  at  the  bottom  of  the  excavation  formed 
by  the  sole,  and  the  horn  is  mucli  more  hard  and  resisting. 

(The  angle  of  the  wtill  of  the  hoof  in  front  varies  from  50°  to  5G°, 
though  usually  erronootisly  stated  to  be  45'\  The  inner  face  of  the  wall, 
at  the  middle  of  the  toe,  and  in  a  line  with  the  frog-stay,  frequently  shows  a 
more  or  less  salient  and  conical  prominence — base  towards  the  lower  margin 
of  tlio  wall — which  corresponds  to  a  vertical  depression  in  the  os  pedis. 
Vallada  imagined  that  this  projection  served  to  unite  the  wall  and  sole  more 
closely,  but  it  is  far  more  probable  that  its  function  is  the  same  as  that  of 
the  frog-stay — to  maintain  the  position  of  the  os  pedis,  and  prevent  its 
rotation  within  the  hoof.    I  have,  therefore,  named  it  the  "  toe-stay.") 

Steuoture  of  the  Hoof-hokn. — The  structure  of  the  horn  has  been  the 
object  of  a  great  number  of  researches ;  Giirlt,  Delafond,  Bouley,  Gourdon, 
and  Ercolaui'  have  given  descriptions  of  it,  and  we  have  also  some  details  to 
add  to  the  labours  of  these  authorities. 

The  horny  substance  constituting  the  hoof  of  Solipeds,  has  a  fibrous 
appearance;  this  is  most  conspicuous  in  the  wall,  less  apparent  in  the  frog 
and  deeper  portions  of  the  sole,  but  im^jossible  to  distinguish  in  the 
superficial  layer  of  the  latter,  where  the  disintegration  continually  taking 
place  separates  the  horn  in  scaly  fragments  of  varying  thiclmesses  and 
extent.  The  consistence  of  the  horn  is  always  less  in  the  frog  than  in  the 
sole  and  wall.  Its  tint  is  in  some  hoofs  black,  in  others  white,  and  in 
others  again  a  mixture  of  these  two.  The  inner  face  of  the  wall,  however, 
is  never  black ;  and  when  the  lower  part  of  the  limb  is  partially  or  wholly 
white,  we  may  be  sure  that  all  the  thickness  of  the  wall  will  either  be  white 
at  corresponding  points  in  the  former,  or  entirely  so  in  the  latter. 

Except  in  the  keiaphyllous  tissue,  the  minute  structui'e  of  the  hoof-horn 
always  exhibits  the  same  characters  ;  everywhere  it  is  perforated  by  cylin- 
drical canals  whose  upper  end  is  funnel-shaped,  and  these  contain  the  papillae 
of  the  matrix,  whether  they  belong  to  the  coronary  cushion  or  velvety  tissue ; 
while  the  lower  end  reaches  the  inferior  border  of  the  wall,  or  lower  face  of 
the  sole  and  frog,  according  to  their  situation.  It  is  rare  to  find  them  in  the 
horny  laminaB.  All  are  rectilinear,  with  the  exception  of  those  of  the  frog, 
which  are  somewhat  flexuous;  and  all  have  the  same  oblique  direction 
downward  and  forward,  following  the  inclination  of  the  anterior  portion  of 
the  wall.  They  are,  therefore,  almost  exactly  parallel  to  each  other,  not 
only  in  the  same,  but  in  the  two  different  regions.  Their  diameter  varies 
considerably,  though  the  smallest  are  always  those  of  the  pcriople ;  in  the 
wall,  they  are  smaller  as  they  approach  the  outer  surface. 

These  tubes  are  not  mere  canals  hollowed  out  of  the  horny  substance  ; 
on  the  contrary,  they  have  very  thick  walls  which  are  formed  of  numerous 
concentric  layers,  one  within  the  other,  and  the  horny  tissue  connecting 
them  has  not  the  same  apparent  stratiform  disposition.  Filled  by  the 
jiapilliB  of  the  keratogenous  membrane  at  their  superior  extremity,  these 

'  (The  researches  of  Professor  Eawitscli  must  not  be  omitted.  They  will  be  fomul  in 
Yoluiiio  xxviii.  of  the  '  Miigazin  fur  Tliierheilkunde,'  ami  nlso  in  a  little  hrorhure 
eiititleil  '  Ueher  den  ftiiieren  Bau  uiid  d-iK  Warhslhum  din  lliifhorns.'  Berlin,  18(53. 
Leisering  must  likewise  be  referred  to.  M.v  own  researches  are  published  iu  the 
'  Veterinarian'  for  1871.) 
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canals  are  not  empty  for  tlio  remainder  of  their  extent ;  but  contain  a 
particular  white  substance,  which  is  so  opaque  tliat  it  appears  of  a  fine 
black  hue  when  examiner!  as  a  transparency  in  the  microscope.  This  matter 
is  not  deposited  in  a  uniform  manner  in  the  canals,  but  irregularly-looking, 
like  a  knotted  cord  or  a  necklet  of  beads;  and,  where  it  does  exist,  it 
docs  not  always  exactly  fill  the  calibre  of  the  tube,  an  interval  being 
observed  between  the  inner  face  of  the  latter  and  the  intratubiilar  deposit. 
Sometimes  it  is  seen  without  the  canals,  among  their  concentric  lamellfB, 
and  even  in  the  horny  intertubular  substance. 

If  we  are  desirous  of  completing  our  knowledge  of  the  minute  organ- 
isation of  the  hoof-horn  by  studying  the  anatonaical  elBments  constituting 
it,  we  will  find  that  it  is  formed  of  epithelial  cells  belonging  to  the  kind 
most  wide-spread  in  the  economy — pavement  epithelium.  These  horn 
epithelial  cells  are  very  thin,  pale,  polygonal,  and  generally  oblong,  have 
sharply  defined  borders  and  finely  granular  faces,  sometimes  showing  a 
nucleus  containing  a  single  or  multij)le  nucleolus.  The  nuclei  sometimes 
occupy  the  centre,  at  other  times  another  part  of 
the  cells — even  their  margins ;  and  they  also  con- 
tain pigment  granules  more  or  less  coloured  and 
numerous.  Acetic  acid  acts  very  slowly  on  them, 
and  is  limited  to  making  them  more  transparent. 
Potass  and  soda  at  first  softens,  then  distends 
them,  causing  their  granulated  aspect  to  disappear, 
and  rounding  their  contom-s ;  afterwards,  they  be- 
come quite  diaphanous,  and  finish  by  being  com- 
pletely dissolved. 

Examined  in  their  reciprocal  relations,  these 
epithelial  cells  are  not  seen  to  be  agglomerated 
confusedly  together,  but  are,  on  the  contrary,  dis- 
posed in  a  regular  maimer,  forming  a  real  frame- 
work that  wonderfully  concurs  in  assui'ing  solidity 
and  flexibility.    In  the  walls  of  the  tubes  we  see 
them  arranged  horizontally  around  the  canal,  and  horn-cells  from  the  sole 
stratified  from  within  to  without,  so  as  to  form  hoof. 
successive  concentric  layers.    In  the  intertubular     "^"""S  '^^^^^  fi""'"  ui'per 
horn  they  are  disposed  differently,  theii-  stratifi-      surface  of  the  sole ;  6,  Cells 
,.      ,   ■!  ,  '■  n  1   ,     ,1      T      ,.         »      tvom  the  lower  surface,  or 

cation  being  no  longer  parallel  to  the  direction  oi     dead  horn  of  the  sole. 

the  tubes,  but  perpendicular  to  it,  and  piled  upon 

each  other  in  the  intervals  separating  the  latter.  This  change  of  direction 
does  not  occur  suddenly;  at  the  limits  of  the  tubes  epithelial  cells  arc 
seen  lying  obliquely. 

In  a  transverse  section  of  the  wall,  there  are  observed  around  the  tubes, 
in  the  inteitubular  substance,  as  well  as  in  the  horny  laminre,  small 
irregularly  elliptical  spaces  containing  a  solid  denticulated  mass  of  a 
brownish  tint,  which  is  easily  stained  with  carmine.  These  bodies  are 
more  elongated  in  the  intertubular  substance  than  in  the  walls  of  the  tubes, 
and  have  a  certain  resemblance  to  the  cartilaginous  capsules,  but  especially 
to  the  bone  cavities  filled  by  their  contents. 

Independently  of  the  hard,  dry,  and  flattened  cells,  there  is  found  an 
opaque  substance  that  partly  fills  the  tubes,  and  which  is  also  sometimes 
met  with  in  their  walls.  This  material  docs  not  differ  from  the  last  in  its 
nature  ;  it  is  also  formed,  as  has  been  asserted  by  Gourdon  and  Ercolani,  of 
irregular  granular  cells  which  arc  stained  by  the  carminatc  of  ammonia. 
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CONSTITUENT  ELKMENTS 
OF  THE  WALL, 

Horn-cells ;    b.  Horn- 


Figmenfani-rorjmsdes  exist  in  the  substance  of  the  coloured  horn, 
and  are  disposed  singly,  or  in  small  masses,  in  the  epitliolial  cells  of  the 
intertubular  substance.    The  presence  of  these  corpuscles  lias  been  denied, 

and  the  coloration  has  been  attributed  to  a  greater 
condensation,  at  certain  points,  of  the  epithelial 
eloraeuts.  Fine  pigment-granules  are  disseminated 
in  the  cells,  but  it  is  evident  that  beyond  these  tliore 
are  at  different  points  pigment-corpuscles  ;  for,  after 
treating  a  section  of  coloured  horn  with  soda,  the 
epithelial  elements  are  distended,  become  pale,  and 
disappear,  leaving,  however,  here  and  there,  masses 
of  black  granulations.  These  pigmentaiy-corpuscles 
are  absent  in  white  horn. 

Development  of  the  Hoof. — The  hoof  being  a 
dependency  of  the  cpidennis,  is  developed  like  it: 
that  is,  by  the  incessant  formation  of  cells  in  the 
layer  that  corresponds  to  the  retc  mucosum,  at  the 
expense  of  the  plasma  thrown  out  by  the  numerous 
vessels  in  the  keratogenous  membrane.    The  velvety 
tissue  forms  the  sole  and  frog ;  the  perioplic  ring  the 
periople,  and  the  coronary  cushion  the  wall.  In 
these  different  parts,  the  epithelial  cells  multiply, 
and  become  flattened  in  layers  parallel  to  the  surface 
that  secretes  them,  and  in  proportion  as  they  recede 
noin-ceiis;  u,  ^iu-n-  from  that  surfacc ;  so  that  the  wall  grows  fi-om  its 
fibre  from  the  hoof  of  superior  to  its  inferior  border,  and  the  other  two  parts 
ii  new-born  fonl,  show-  ^£  ^-^^  -^^^^  ^^.^^  ^.^g^j.  internal  to  their  external  face. 

iion'i'f  th^e'Sl!  The  villosities  of  the  coronary  cushion  and  the 

°  '  velvety  tissue  are  the  organs  around  which  the  epi- 

thelial lamellfB  are  grouped,  and  their  presence  determines  the  tubular 
structure  of  the  horn ;  their  function  is  completed  by  the  exhalation  of  a 
particular  fluid  that  maintains  the  flexibility  of  the  hoof,  and,  probably,  by 
the  development  on  theii-  surface  of  the  irregular  cells  which  cluster  in 
the  interior  of  the  tubes. 

The  leafy  tissue,  in  a  normal  condition,  does  not  concur  to  any  extent 
in  the  development  of  the  wall.  The  cells  covering  it  are  multiplied  m 
describing  a  downward  and  forward  movement ;  and  though  they_  are 
certainly  applied  to  the  inner  face  of  the  wall,  yet  they  do  not  constitute 
the  horny  lamina.  The  latter  are  formed  on  the  coronary  cushion,  at  the 
commencement  of  the  vascular  lamina,  and  they  descend  with  the  wall  m 
elidin"  along  the  surface  of  the  layer  of  cells  separating  them  from  the 
latter  r  this  downward  movement  is  facilitated  by  the  multiplication,  m  the 
same  sense,  of  these  cells.  This  opinion  as  to  the  function  of  the  vascular 
laminje  is  based  on  comparative  anatomy,  on  the  presence  of  some  lon- 
gitudinal tubes  in  the  horny  laminse,  and  on  pathological  observations. 

When  the  podophyllous  tissue  is  inflamed,  whether  or  not  it  is  exposed, 
its  latent  activity  is  quickly  manifested,  and  it  rajndly  throws  out  a  large 
quantity  of  hard  consistent  horn,  traversed  by  tubes  which  nccordmg  to 
M.  Gourdon,  are  directed  obliquely  backwards.  These  tubes  are  moie 
irregular  than  those  of  the  normal  wall,  are  disposed  in  parallel  series  a  d 
are  formed  around  the  villo-papill.-e  developed  on  the  free  border  of  he 
laminiB.  In  this  horn,  produced  by  the  vascular  lamina)  only,  here  arc 
never  observed  between  these  latter  the  horny  plates  of  cells-sharp  and 
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distinct  in  the  midst  of  the  other  cells,  as  in  those  of  the  wall  formed  by  the 
coronary  cushion.  i    ,  . 

The  horn  thrown  out  on  the  surface  oi  the  podophyllae,  immediately 
after  the  removal  of  a  fragment  of  the  wall,  is  not  a  definitive  horn,  but 
must  be  replaced  by  that  from  the  coronet.  This  substitution  is  complete ; 
as  a  microscopal  examination  proves  that  the  wall  which  descends  from  the 

Fig.  379. 


<(  li  <■ 


be  d 

UOBIZONTAL  SECTIOX  OP  THE  JUNCTION  OF  THE  WALL  WITH  THE  SOLE  OF  THE  HOOF. 

a,  Wall,  with  its  horn-tubes;  6,  6,  Horny  laminse  projecting  from  the  wall;  c,  c, 
Horn-tubes  formed  by  the  terminal  villi  of  the  yascular  laminae,  the  horn 
surrounding  them  and  occupying  the  spaces  between  the  horny  laminas,  con- 
stituting the  "  white  line ;"  d,  Horny  sole,  with  its  tubes. 

cushion,  and  is  furnished  with  horny  laminte,  passes  beneath  the  provisional 
wall,  and  glides  downward— by  the  combined  action  already  mentioned — over 
the  surface  of  the  soft  cells  of  the  vascular  lamina.  As  soon  as  the  latter 
are  covered  by  the  proper  wall,  their  marginal  papillse  become  atrophied, 
and  they  again  assume  the  limited  function  pertaining  to  their  physiological 
condition. 

Fig.  380. 


c'      c"     d"  d' 


HORIZONTAL  SECTION  OF  THE  WALL,  AND  HORNY,  AND  VASCULAR  LAMIN/K,  TO 
SHOW  THE -JUNCTION  OF  THE  LATTER  AND  THE  LAMINELL/E. 

((,  Inner  portion  of  the  wall  with  the  lamina:  arising  from  it ;  b,  Vascular  lamina: ; 
c,  Horny  lamina  of  average  length ;  c',  c',  Unusually  short  lamina: ;  c",  c", 
Laminella:  on  the  sides  of  the  horny  lamiu;p;  d,  Vascular  lamina  passing  between 
two  horny  ditto ;  d',  Vascular  lamina  passing  between  three  horny  lamina:;  d", 
Lateral  laminella; ;  e,  e,  Arteries  of  vascular  lamina:  which  have  been  injected. 

(The  description  of  the  disposition  of  the  epithelial  cells  given  by 
Chauvcau  docs  not  coincide  with  my  own  observations.    As  ho  coiToctly 
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states,  these  cells  are  foriiicd  in  planes  parallel  with  the  surface  that 
secretes  thoni ;  consequently,  around  tlio  papilla)  they  are  imu'e  or  less 
vortical,  while  between  them  they  are  horizontal.  The  walls  of  the  tubes, 
or  fibres,  are  therefore  composed  of  culls  disposed  in  a  vertical  manner ; 
while  in  the  interfibrous  horny  matter  they  are  arranged  in  tlie  opposite 
direction.  The  loose  nodulated  contents  of  the  tubes  is  composed  ut  cells 
thrown  off  from  the  termination  of  the  papilla,  and  corresponds  to  the  pith 
of  feathers.  The  soft  cells  interposed  between  the  vascular  and  horjiy 
laminas  are  carried  down  to  the  lower  margin  of  the  wall,  where,  with  the 
clastic  horn  secreted  by  the  pajnllsB  which  terminate  the  formci-,  they 
constitute  the  peculiar  light-coloured  band,  or  "  white  line,"  which  marks 
the  junction  of  the  sole  with  the  wall  (Fig.  379).  This  intermediate  band 
of  soft  flexible  horn  at  this  point  obviates  tearing  of  the  sole  from  the  wall, 
and  fracture  of  the  former.  The  cells  of  the  horny  laminae  are  more  or  less 
fusiform. 

M.  Chauveau  has  also  evidently  overlooked  the  presence  of  beautiful 
lateral  leaflets  on  the  sides  of  the  horny  laminae,  corresponding  to  tliose  on 
the  vascular  leaves.  Tliese  were  observed  by  me  in  1858 ;  in  1862  they 
were  described  by  Eawitsch  and  Ercolani,  and,  at  a  later  j)eriod,  by  Colin  of 
Alfort  and  Leisering  of  Dresden.  They  are  very  conspicuous  in  a  well- 
prepared  section  (Fig.  380,  d"). 

It  should  be  observed  that  the  growth  of  the  wall  of  the  hoof  is  • 
indefinite,  but  that  the  sole  and  frog,  after  attaining  a  certain  thickness, 
exfoliate.    For  complete  details  as  to  the  physiology  of  the  Horse's  foot,  the 
student  is  referred  to  the  'Veterinarian'  for  1871.) 

2.  The  Claios  of  Buminanis  and  Pachyderms. 

In  the  Ox.  Sheep,  and  Pig,  tlie  plantar  cushion  covers  tho  bulb  of  the  heel  of  each 
digit,  where  it  forms  a  convex  mass ;  it  extends  to  the  insertion  of  tho  deep  flt-xor 
tendons  of  the  phalanges,  in  becoming  triangular  in  shapp,  .-md  tlunner.  The  horny 
envelope  covering  the  extremity  of  the  digits  of  these  animals  is  a  kind  of  cupola, 
having  almost  the  form  of  the  third  phalanx ;  it  is  usually  named  the  date. 

The  claw  of  the  Ox  has  an  outer  face  resembling  the  wall  of  the  Hori-e's  hoof,  and  an 
inner  face  which  is  slightly  concave,  and  marked  by  undulating  grooves;  owing  to  ti.is 
concavitv,  the  two  claws  of  each  foot  only  touch  at  the  extremities  of  their  adjacent 
faces.  The  plantar  region  of  the  claw  is  slightly  depressed,  and  but  little  developed ; 
it  is  chiefly  made  up  of  the  plantar  cushion,  whicli  is  covered  by  a  thin  layer  of  supple 
tubular  horn.  On  the  interior  of  Ihe  claw  is  seen  a  wide  shallow  cutigci-al  cavity, 
perforated  by  very  fine  openings,  and  laminae  thinner  and  more  numerous  than  in  the 
Horse's  hoof.  The  tubes  of  the  claw-horn  are  very  fcmaU,  being  surpassed  in  diameter  by 
those  of  the  periople  and  sole. 

Above  and  behind  each  claw  are  two  little  rudimentary  horny  capsules,  whicli  are 
named  ergots.  (Each  contains  a  small  bone,  which  is  n  it  attached  to  the  skeleton  in 
Euminants.  In  the  Pig,  these  rudimentary  claws  are  larger,  and  are  connected  with  the 
bones  of  the  leg.  In  this  animal  the  horn  of  the  claws  is  altogether  thinner,  softer, 
and  less  resisting  than  in  Solipeds.  The  ergot  is  the  representative  of  those  digits  which 
are  apparently  absent  in  the  solid  and  cloven  foot.) 

3.  Tlie  Claws  of  Carnivora. 

In  these  animals,  the  third  phalanx  of  the  digits  is  enveloped  m  a  conical  lioruy 
sheath  that  curves  downwards  like  the  bone  itself.  This  covormg  is  designated  the 
claw  or  nail,  and  offers  somewhat  the  same  organisation  as  the  horns  of  Knmumnts ;  it 
is  developed  and  gi-ows  in  the  same  manner,  as  the  hoof  of  Solipeds,  its  matrix  beuig  a 
prolongation  of  tiio  coriuni  which  extends  over  the  third  phalanx,  afier  dippnig  into 
the  circular  furrow  at  the  base  of  that  bone.  ,      ,      .  •     ,    •  * 

Placed  at  the  extremity  of  the  digital  region,  the  claw  in  these  animals  is  not 
utUised  in  locomotion,  as  the  foot  does  not  rest  on  the  ground  by  the  extremities  of  the 
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dio-its  but  by  the  whnlo  plantar  surface.  Tlioroforo  it  us,  tliat  wo  find  on  tins  face  a  kind 
of^opi'dermic  pad  covering  live  fibro-adiposo  tubeiclos:  four  small  ones  placed  along  tlie 
four  principal  dibits— tlie  liftli  or  thumb  not  being  sufficiently  developed  to  reach  tlie 
m-ound-and  a  farge  central  one,  circumscribed  in  front  by  the  others  This  ar- 
rano-ement  is  destined  to  diffuse  the  prcssui'e  caused  by  the  weight  of  tlie  body  (and, 
doubtless  to  ameliorate  the  concussion  arising  from  tht'.  exertions  these  animals  make,  as 
well  as  tJ  insuro  their  footsteps  being  noiseless  in  approaching  theu-  prey).  In  the  Dog, 
the  claws  may  be  used  for  burrowing  in  the  ground.  , ,      „       ,.  ■, 

In  the  Cat,  the  claws  are  very  sharp  and  retractile ;  being  capable  of  erection  and 
depression  in  the  interdigital  spaces,  by  means  of  a  small  yellow  elastic  ligament 
passing  from  the  second  to  the  third  phalanx.  This  animal's  claws  constitute  its  most 
powerful  weapon  of  attack  and  defence. 


4.  The  Frontal  Horns. 

These  are  conical  horny  sheaths,  more  or  less  large,  crooked,  and  annulated 
transversely,  formed  by  concentric  layers  of  epithelial  cells  and  some  pigment  corpuscles. 
The  horns"  grow  like  the  epidermis  and  the  hair,  their  elements  being  secreted  by  that 
poi  tion  of  the  corium  spread  over  the  osseous  cores  of  the  frontal  bones,  and  which 
completely  envelope  these ;   this  portion  of  the  skin  is  remarkable  for  its  great 

vascularity.  .     .    „      ■      .  .1 

(The  length,  direction,  and  general  foi  m  of  the  horns  varies  in  liuminants,  not  only 
with  regard°to  'species,  age,  and  race,  but  also  the  sex.  The  Bull,  in  the  Bovine  species, 
generally  has  short,  thick,  powerful  horns ;  the  Coio  long  and  slender  ones ;  and  the  Ox 
laro-e  long,  and  strong  ones.  Some  bretds  have  no  horns  at  all;  the  same  with  the 
Goat  species,  though  generally  the  horns  in  these  are  long,  flattened,  and  curved 
'backwai-ds  and  downwards.  With  the  Bam,  the  horns  are  sometimes  immense  and  very 
powerful,  being  of  a  spii-al  form.  They  are  usually  less,  or  altogetlier  deficient,  in  the 
Ewe.  In  the  Bovine  species,  the  transverse  rings  on  the  horns  serve  to  indicate  the  age, 
the  first  appearing  after  two  years.) 


5.  TJie  Chesnuts. 

This  name  is  given  to  a  little  horny  (oval  or  round)  plate  found,  in  the 
Horse,  on  the  inner  face  of  th.e  fore-arm — in  the  lower  third  of  the  region, 
and  at  the  upper  extremity  of  the  inner  face  of  the  metatarsal  bone.  It  is 
composed  of  a  mass  of  epithelial  cells,  arranged  in  tubes  like  the  horn  of 
the  hoof.  In  Solipeds,  the  chesnut  is  the  representative  of  the  thumb. 
That  on  the  posterior  limbs  is  absent  in  the  Ass ;  in  the  Miile  it  is  very 
small. 

(In  fine-bred  Horses,  tbis  horny  production  is  much  less  developed 
than  in  the  coarser  breeds.    It  is  always  smaller  in  the  hind  limbs. 

In  the  hind  and  fore-legs,  we  also  find  a  similar,  but  smaller  corneous 
mass,  growing  from  the  skin  of  the  fetlock,  and  named  tbe  ergot.  Like  the 
chesnut,  it  bears  the  same  relative  development  in  fine  and  coarse-bred 
horses.) 


CHAPTER  II. 

APPARATUS  OF  TASTE. 

The  sense  of  taste  pennits  the  appreciation  of  savours,  or  the  sapid  properties 
of  bodies. 

Two  nerves — the  chorda  tympani  and  the  lingual  branch  of  the  ninth  pair 
— appear  at  present  to  bo  the  only  sensory  filaments  endowed  with  the 
exercise  of  this  function.  They  ramify  in  the  lingual  mucous  mombrauo, 
which  is  thus  made  the  organ  of  taste. 
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Tho  tongue  and  its  invostinf;  membrane  having  been  described  at  page 
335,  their  anatomy  need  not  again  be  referred  to ;  but  we  must  glance  at 
the  organisation  of  the  Litter  in  considering  it  as  the  special  apparatus  of 
gustation.  This  will  necessitate  a  few  words  on  the  free  surface  of  the  mem- 
hrane  which  comes  into  contact  with  the  sapid  bodies,  and  some  consider- 
ations on  the  terminations  of  tlie  nerves  which  transmit  the  impressions 
produced  by  these  bodies  to  the  brain, 

Frke  Sukface  of  the  Lingual,  Mucous  Membrane. — This  surface  is 
studded  by  a  multitude  of  papillary  jn-olongations,  which  arc  nearly  all 
limited  to  the  upper  surface  of  the  tongue,  to  which  they  give  a  tufty 
appearance.  Their  form  and  volume,  as  mentioned  at  page  336,  are  very 
variable,  according  to  their  situation :  some  are  microscopic,  while  others 
form  voluminous  caruncles  ;  others,  again,  are  long,  conical,  and  filiform  ; 
another  variety  is  round  or  depressed,  representing  a  hemispherical  tubercle 
scarcely  projected  beyond  the  general  surface,  or  placed  at  the  bottom  of  an 
excavation  in  the  mucous  membrane.  The  latter  constitute  the  calyciforni 
papillce  (p.  circumvallatce,  p.  lenticulares),  and  are  considered  the  true  organs 
of  gustation  ;  the  others  are  the  fungiform  [p.  capitatce)  and  filiform  papillce, 
which  play  a  mechanical  part  on  the  surface  of  the  tongue. 

The  calyciform  papilla}  in  the  Horse  are  two  in  number,  and  situated  near 
the  base  of  the  tongue ;  their  diameter  is  so  considerable  that  they  have  been 
named  the  blind  or  csecal  openings  (trous  borgnes).  They  are  the  principal, 
but  not  the  only  organs  of  taste.  Their  surface  is  mammillated,  each 
prominence  corresponding  to  a  single  papilla,  and  being  placed  below  the 
level  of  the  raised  border  encircling  them.  A  deep  fossa  sui-rounds  them, 
and  limits  at  their  base  a  pedicle,  which  unites  them  to  the  other  portions 
of  the  mucous  membraue. 

The  calyciform  papill8B  show,  around  their  peduncle,  a  baud  of  adenoid 
tissue  ;  and  in  their  substance  conglomerate  glands,  as  in  other  parts  of  the 
mucous  membrane.  They  are  covered  by  an  epithelium  containing  some 
scattered  pigment  granules,  the  thickness  of  which  is  much  diminished  at 
the  bottom  of  the  fossa  circumscribing  them. 

Termination  of  the  Gustatory  Nerves. — The  hypoglossal  is  the  motor 
nerve  of  the  tongue,  the  lingual  the  nerve  of  general  sensibility,  and  the 
chorda  tympani  and  glosso-pharyngeal  the  filaments  of  special  sensibility : 
this  appears  to  be  clearly  ascertained  from  the  recent  experiments  and 
observations  of  Lussana.  The  lingual  branch  of  the  glosso-pharyngeal 
nerve  gives  gustatory  sensibility  to  the  posterior  third  of  the  tongue ;  the 
chorda  tympani  to  the  anterior  two-thirds. 

The  gustatory  nerves  present,  as  do  all  those  of  the  organs  of  sense,  a 
particular  mode  of  termination.  First  indicated  by  Axel  Key,  their  special 
manner  of  terminating  has  been  carefully  studied  by  Lowen  and  Schwalbe. 
According  to  these  anatomists,  the  terminal  nerve-tubes  lose  theii-_  medul- 
lary envelope  and,  reduced  to  their  axis-cylinder,  are  thrown  out  in  small 
oval  masses  which  might  be  termed  gustative  bulbs.  These  bulbs  are  more 
particularly  placed  around  the  pedicles  of  the  calyciform  papilla,  m  the 
substance  of  the  epithelium.  They  are  fusiform,  their  inner  extremity 
rests  on  the  mucous  derma,  where  they  receive  the  terminal  nerve-tubes; 
and  their  external  extremity  reaches  the  epithelial  layer,  where  they  are  seen 
either  between  two  cells,  or  in  an  orifice  pierced  in  a  single  pavement  cell. 
Each  bulb  is  composed  of  a  small  cluster  of  cells,  which  are  distmguished 
from  each  other  by  their  character  and  position ;  those  occupying  the  axis 
of  the  organule  are  the  gustative  cells;  they  are  in  communication  with  the 
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nerve-tubes  on  one  side,  and  on  the  other  are  furnished,  for  the  most  part, 
with  rods  which  attain  the  free  surface  of  the  tongue.  The  superficial,  or 
protective  cells,  completely  envelop  the  preceding;  they  are  a  kind  of 
epithelial-cells  imbricated  like  the  skins  of  an  onion. 

These  sensitive  organs  are  very  numerous  in  the  walls  of  the  calyciform 
papillfe.  Schwalbe  reckoned  their  number  at  85,000  in  the  papillae  of  the 
Ox.  They  are  not  met  with  in  these  papillae  only;  Lowen  has  found 
them  in  a  large  quantity  of  fungiform  papilliB,  if  not  in  all.  There  is 
nothing  extraordinary  in  this,  as  the  whole  surface  of  the  tongue  may,  m 
various  degrees,  appreciate  savours,  (Szabadfoldy  has  described  email 
oval  or  pyriform  bodies,  lying  with  their  long  diameter  parallel  to  the  surface. 
The  axis-cylinders  of  the  gustatory  nerves  enter  these,  and  terminate  at  their 
lower  part  in  a  slight  swelling;  so  that  they  resemble  small  Paccinian 
bodies). 

DIFFEUENTIAL  GHABACTKRS  IN  THE  APPABATUS  OP  TA8TE  IN  OTHLR  THAN  SOLIPEI) 

ANIMALS. 

In  the  flomestic  mammifers,  the  differences  in  this  apparatus  are  found  in  the  number 
an  1  varlet}'  of  I'oims  of  the  papillfo  of  the  tongue.  i,        c  ., 

In  Ruminants,  the  calydforin  piipiUaj  are  disposed  in  two  rows  at  the  base  ot  the 
toii-'iie-  thevare  smallpr  than  in  the  Horse,  but  more  numerous— about  a  dozen  being 
counted  in  each  row.  In  the  Ox.  the  filiform  p-.ipillaj  are  covered  by  a  horny  sheatli, 
■which  renders  them  hard  to  the  toucli. 

The  Pig,  like  Solipeds,  has  only  two  calyciform  papillap. 

In  the  bog  and  Cat,  there  aie  two  principal  papilte,  and  in  their  vicinity  sonic  smaller 
calyces.  The  filiform  papilla3  are  compnbite,  and  covered  by  a  thick  horny  layer. 
Between  them,  regularly  placed,  are  seen  the  fungiform  papilla;,  which  have  a  brilliant 
aspect  when  looked  at  obliquely  to  the  surface  of  the  tongue. 

COMPAIUSON  OF  THE  AI  TAUATCS  OF  TASTE  IN  MAN  WITH  THAT  OF  ANIMALS. 

Thi.s  has  been  already  alluded  to  at  page  364. 


CHAPTEE  III. 
APPARATUS  OP  SMELL. 

The  sense  of  smell  gives  the  appreciation  of  odorous  emanations  to  animals. 
The  active  instruments  of  this  sense  are  the  filaments  of  the  first  pair  of 
encephalic  nerves,  which  ramify  in  the  upper  part  of  the  pituitary  membrane  ; 
this  becomes,  with  the  cavities  it  lines,  the  olfactory  apparatus.  These  parts 
have  been  already  referred  to  at  page  444. 

(The  olfactory  filaments,  passing  down  from  the  olfactory  ganglion,  form 
a  plexus  upon  the  sui-face  of  the  pituitary  membrane.  These  filaments,  as 
already  noted,  differ  widely  from  those  of  the  ordinary  cephalic  nerves,  in 
containing  no  white  substance  of  Schwann,  but  are  nucleated  and  finely- 
granular  in  structure,  and  resemble  greatly  the  gelatinous  form  of  nerve- 
fibres.  Their  distribution  is  limited  to  the  membrane  at  the  upper  third  of 
the  nasal  septum,  tlie  upper  part  of  the  turbinated  bones,  and  the  wall  of 
the  nasal  cavities  adjoning  the  cribriform  plate  of  the  ethmoid  bone :  all 
this  surface  being  covered  with  an  epithelium  of  a  rich  sepia-brown  hue. 
As  has  also  been  mentioned,  Schultze  divides  these  cells  into  two  sets: 
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Fig.  381. 


one  (Fig.  382,  a)  boing  tloscribccl  as  tcmiinating  externally  by  truncated 
fiat  surfaces,  wbich  cannot  bo  observed  to  be  covered  by 
any  membrane  separate  from  the  contenls  of  the  cell. 
These  contents  appear  to  consist  of  protoplasnia  with  a 
yellow  granular  aspect  externally,  while  at  the  lower 
part  an  oval  nucleus  imbedded  in  transparent  protoplasm 
can  bo  easily  seen.  At  their  attached  end,  these  cells  be- 
come attenuated,  and  may  be  traced  inwards  for  a  con- 
siderable distance  until  they  expand  into  a  broad  flat 
sheet  or  plate,  which  is  never  coloured,  though  it  fre- 
quently presents  a  granular  appearance.  The  processes 
passing  off  from  this  appear  to  be  continuous  with  the 
fibres  of  the  submucous  connective  tissue.  Towards 
the  margin  of  the  true  olfactory  region,  cells  perfectly 
analogous  to  these  are  met  with,  the  only  difference 
being  that  they  present  a  well-defined  band  or  seam  at 
their  free  extremity,  which  is  surrounded  by  a  circle  of 
FIBRES  OF  ULTIMATE  cilia  (Fig.  382,  c).  The  cells  of  the  second  set  (Fig. 
RAMIFICATIONS  OF  382,  b)  are  continuations  of  the  nerves,  and  have  been 
oTtZ"""^  named  olfactory  cells.    They  are  thin,  fibrous,  or  rod-like 

bodies,  terminating  at  the  same  level  as  the  proper 
epithelial  cells,  and  presenting,  when  traced  inwards,  a  series  of  varicose 
swellings  directly  continuous  with  the  prolongations  of  deeper-seated  nerve- 
cells.  Clarke  states  that  the  nerve  fibres,  on  reaching  the  base  of  the 
epithelial  layer,  divide  into  finer  and  finer  branches,  to  form  a  network  with 

numerous  interspersed  nuclei,  through  which  they 
are  probably  connected  with  the  olfactory  cells  fFig. 
382,/).  The  proper  epithelial  cylinders  (d,  e)  are 
connected  at  their  bases  with  the  septa  fcrmed  of  the 
connective  tissue  belonging  to  the  subepithelial  glan- 
dular layer.) 


Fig.  382. 
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CHAPTEE  IV. 

APPAKATUS  OF  VISION. 

Designed  for  the  perception  of  external  images  ren- 
dered visible  by  the  luminous  rays,  the  sense  of 
sight  depends  upon  the  excitability  of  the  optic  nerve, 
the  terminal  extremity  of  which  is  expanded  as  a  thin 
membrane  at  the  back  of  each  eye.    The  latter  is  a 
globular  organ  lodged  in  the  orbital  cavity,  attached  to 
muscles  which  can  move  it  in  various  dii-ections, 
and  protected  by  membranous  and  movable  screens 
CELI5  0F  THE  OLFACTORY  kuowu  as  thc  eyclids,  whose  play  over  the  surface  of 
MUCOUS  MEMBRANE,     the  cyc  is  facilitated  by  the  lachrymal  fliud,  which 
a,  6,  c,  After  Schultze ;         g  ^j^^^j^,  jmjgj^,  gmft^CC  constantly  moist. 
d,  e  f,  After  Lockhart  essential  orqan  of  vision,  or  globe  of  the  nje, 

will  be  first  described ; 'then,  under  thc  designation 
of  the  accessory  portions  of  the  visual  apparatus,  we  will  notice  the  receptacle 
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of  tliis  globe,  or  orhital  cavity,  tlie  muscles  that  move  it,  the  i)roteetivc  mem- 
braues  or  eyelids,,  the  memhrana  nictitans  or  accessory  eyelid,  and,  lastly,  the 
lachrymal  apparatus,  which  concurs  in  the  protection  of  the  ocular  globe  by 
the  fluid  it  incessantly  throws  out  upon  its  surface. 

Article  I. — The  Essential  Organ  op  Vision,  or  Ocular  Globe 

(Fig.  38iJ.) 

{Preparation— The  eye  should  be  as  fresh  as  possible.    All  the  fat  aud  muscles 
should  be  carefully  removed  with  scissors,  the  optic  nerve  being  allowed  to  remain.) 

The  (/Zo&e,  or  hall  of  the  eye,  is  a  spherical  shell,  whose  interior  is  filled 
with  fluid  or  semifluid  parts,  named  the  humours  or  media  of  the  eye.  The 
wall  of  this  shell  is  formed  by  a  continuous,  very  resisting,  colourless 
envelope,  limpid  and  translucid  in  its  anterior  portion,  whicli  constitutes  the 
transparent  cornea,  and  white  and  opaque  for  the  remainder  of  its  extent 
known  as  the  sclerotica.  ' 

On  the  inner  face  of  the  sclerotica  is  a  second  tunic— the  choroid  :  a  black 
membrane  that  lines  the  posterior  face  of  the  retina,  and  which,  near  where 
the  two  constituent  portions  of  the  external  envelope  unite,  projects  into  the 
interior  of  the  eye  an  elliptical  diaphragm  with  a  large  opening  in  its  centre 
—the  «V/s._  Immediately  behind  this  disc  is  suspended  or  set,  like  a  rose- 
brilliant,  in  the  centre  of  a  circular  zone  depending  from  the  choroid 
a  biconvex  body— the  crystalline  lens,  one  of  the  media  of  the  eye,  and 
which  divides  the  interior  of  its  cavity  into  two  compartments :  a  posterior, 
very  large,  occupied  by  the  vitreous  humour ;  and  an  anterior,  itself  divided 
by  the  iris  into  two  chambers  of  unequal  dimensions,  which  contains  tlie 
aqueous  humour. 

Viewed  externally,  and  as  a  whole,  the  organ  resulting  from  the  union 
of  all  these  parts  represents  a  globular  body,  the  anterior  region  of  which 
corresponds  to  the  cornea,  and  is  more  convex  than  the  other  points  :  a 
circumstance  that  tends  to  increase  the  antero-posterior  diameter  of  the  eye' 
But  as  this  ocular  sphere,  to  which  is  added,  in  front,  this  segment  of  a 
smaller  sphere,  is  sensibly  depressed  from  before  to  behind,  it  results  that 
the  other  two  principal  diameters  —  the  vertical  and  transversal  —  offer 
about  the  same  dimensions  as  the  first ;  Girard  has  even  stated  that  the 
latter  is  the  least.  With  an  eye  hardened  by  chromic  acid,  we  have 
lound  that  the  transverse  diameter  measured  0"',03G,  and  the  vertical  0"^  040 
(1-4:17  X  1*575  inches).  ' 

Two  paragraphs  will  be  devoted  to  the  description  of  the  constituent 
parts  ot  the  globe  :  one  for  the  membranes,  the  other  for  the  media. 


THE  MEMBRANES  OF  THE  EYE. 

1.  21ie  Sclerotic.    (Fig.  383,  h.) 

The  sclerotic  is  a  white,  very  solid  membrane,  forming  in  itself  about 
four-fifths  of  the  external  shell  of  the  eye. 

ItH  external  face,  in  relation  with  the  recti  muscles  and  adipose  tissue 
receives  posteriorly,  though  lower  than  the  middle,  the  insertion  of  the 
optic  nerve,  which  passes  through  it  and  the  choroid  to  form  the  retina  Its 
internal  face  is  loosely  united  to  the  choroid  by  vessels,  nerves '  and 
cellular  tissue.  ' 

In  front,  the  sclerotic  shows  an  elliptical  opming  wliose  greatest  diameter 
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is  transversal,  aud  whose  border,  bevollcd  on  the  inner  side,  is  closely  umted 
to  tho  circiimfcronce  of  the  cornea.  The  substance  of  this  membrane  is 
traversed  by  numerous  vessels  and  nerves,  and  is  not  of  the  same  thickness 
throngliout;  at  the  back,  around  the  entrance  of  the  optic 


nerve,  it  is 


thickest ;  it  tlien  diminishes  gradually  towards  the  larger  axis  of  the  organ, 
and  afterwards  increases  until  it  meets  the  cornea. 


Fig.  383. 


TIIEOBETICAL  SECTION  OF  THE  HORSE'S  EYE. 

a  Ootio  nerve:  &,  Sclerotic;  c,  Choroid;  d,  Retina;  e,  Cornea;  /,  Iris;  </,  h,  Ciliary 
'  circ  e  ?or  1  gnment)  and  processes  given  off  by  the  choroid,  though  represented  as 
laLd  fro'm  it,  in  ordeV  to  indicate  their  feL'l  ""Sv.Hl 

the  ciliary  processes  on  the  crystalline  lens;  j,  Crystall me    ens  Cajstal 
ine  capsuV,      Vitreous  body;  m,  n.  Anterior  and  Pf        chanibe.^ ;  o^^ 
oretical  indication  of  the  membrane  of  the  aqueous  hiimour;  p,  p,  Tafi,  '7,  9, 
Fibrou    membrane  of  the  eyelids;  r,  Elevator  muscle  of  the  upper  eyehd  ;  s,  s, 
Orrcu  aHs  mu^^  of  the  eyelids    t,  t,  Skin  of  the  eyelids;  «,  Conjunctiva;  r, 
£     rm ic  la"e.-  of  this  membrane  covering  the  cornea ;  x,  Posterior  -ctus  n.uscAe 

Superior  rectus  muscle;  ,r.  Inferior  rectus  muscle;      Fibrous  sheath  of  the 
orbit  (or  orbital  membrane). 

Struotuee.— The  sclerotic  is  whoUy  composed  of  fasciculi  of  fibro- 
cellular  tissue  interwoven  in  a  very  close  manner,  with  some  elastic  fibres  and 
ifttle  masses  of  pigment,  especially  at  its  back  part.  Among  these  fasciculi 
a  argTn  iX-^pa^^  fr^m  before  to  behind,  and  these  are  intersected  by 
othe  s  wh  ch  are  Vaced  in  a  circular  manner  around  the  globe.  The  super- 
ficial fibres  are  continuous  with  the  neurilemma  of  the  optic  nerve.  (The 
ontic  neive  at  it«  entrance  into  the  sclerotic,  is  very  much  constricted 
S  passes  hrough  a  funnel-shaped,  porous  mesh  of  fibrous  tissue  named  the 
h^Z  cZrosa  il  the  centre  of  which  is  a  larger  openmg  than  the  others, 
i7Z  1  as  ag^'  of  the  arteria  centralis  retinee-the  po,-us  opUcns.    The  inner 
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surface  of  tho  sclerotic  is  coated  by  a  thin  layer  of  areolar  tissue  stained 
with  black  pigment — the  lamina  fusca. ) 

Tho  arteries  of  the  sclerotic  are  derived  from  the  anterior  and  posterior 
ciliary  arteries ;  the  veins  pass  into  trunks  lying  parallel  to  the  ciliary 
ai'teries.  Nerves  have  been  found  in  the  sclerotic  of  the  liabbit,  but  in  none 
other  of  the  domesticated  animals.  "  It  is  frequently  found  that  in  the  Ass, 
particularly  when  it  is  old,  the  back  part  of  the  sclerotic  is  encrusted  with 
an  unmistakable  layer  of  bony  matter.  This  fact  was  unknown  to  Carus, 
who  states  that  in  none  of  the  mammalia  does  this  membrane  become 
ossified." — Lecoq.  (In  Birds,  bony  plates  are  found  in  this  region,  and 
Some  reptiles  also  have  them.) 

2.  Tlie  Cornea.    (Fig.  383,  e.) 

(Preparation. — The  cornea  should  be  removed  with  the  sclerotic  coat,  by  immersing  the 
eye  under  wnter,  and  making  a  circular' incision  with  scissors  about  a  quarter  of  an  inch 
from  the  margin  of  the  membrane). 

The  cornea  is  a  transparent  membrane  forming  the  anterior  part  of  the 
eye,  to  whose  interior  it  allows  the  light  to  pass.  It  closes  up  the  anterior 
opening  of  the  sclerotic,  and  thus  completes  the  external  envelope  or  shell 
of  the  globe,  of  which  it  forms  about  a  fifth  jiart. 

Elliptical,  like  the  opening  it  closes,  the  cornea  presents:  1,  Two /aces, 
perfectly  smooth — one  external,  convex,  the  other  internal,  concave— form  the 
external  wall  of  the  anterior  chamber ;  2,  A  circumference,  bevelled  on  its 
outer  edge,  and  received  into  the  similar  bevel  around  the  sclerotic  opening, 
like  the  glass  of  a  watch  into  its  case. 

Structure. — Three  layers  enter  into  the  composition  of  the  cornea :  an 
external,  internal,  and  middle. 

Middle  Zayer.— This,  the  proper  cornea,  is  remarkable  for  its  thickness. 
"When  pressed  between  the  fingers,  its  two  faces  can  be  easily  made  to  glide 
over  each  other,  a  proof  that  its  tissue  is  disposed  in  superposed  and  parallel 
planes ;  it  is  indeed  possible  to  decompose  the  cornea  into  several  laminfe 
and  lamellffi,  but  as  their  number  varies  with  the  amount  of  slrill  employed 
in  their  separation,  they  should  be  considered  as  an  artificial  production  of 
dissection.  Microscopically  examined,  it  is  found  to  be  formed  by  bundles 
of  excessively  fine  conjuntival  fibrillae,  slightly  undulating,  and  arranged 
parallel  to  the  surface  of  the  cornea.  These  wavy  fasciculi,  when  placed 
alongside  each  other,  leave  numerous  spaces  which  are  oval  in  a  transverse 
section  ;  these  communicate  by  means  of  fine  canaliculi,  and  contain  round 
cellular  elements  which  may  move  from  one  space  to  another. 

Between  the  fasciculi  of  the  cornea  is  found  a  fluid  amorphous  substance, 
"  a  kind  of  ti-ansparent  serosity  like  the  cornea  itself,  which  maintains  its 
flexibility,  and  which,  like  it,  also  loses  its  transparency  under  the  influence  of 
diiferent  causes.  It  is  only  necessary,  in  a  fresh  eye,  to  squeeze  the  globe  in 
order  to  produce  a  degree  of  opacity  in  the  cornea  which  will  be  more  or 
less  great  in  proportion  to  the  amount  of  pressure  exercised.  Is  a  similar 
effect  produced  by  tlie  swelling  of  the  eye  when  the  cornea  becomes  opaque 
in  ophthalmia  ?" — Lecoq. 

The  external  layer  is  only  the  conjunctival  epithelium  spread  over  the 
anterior  face  of  the  cornea.  This  epithelium  is  stratified,  flattened  on  its 
surface,  but  cylindrical  below,  where  it  rests  on  the  middle  layer,  and  from 
which  It  IS  not  separated,  as  in  many  species  of  animals,  by'  a  proner 
Lmitary  membrane,  ^ 

The  inner  layer  is  a  portion  of  the  membrane  of  the  aqueous  humour 
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It  is  compoBed  of  a  meuibraue  that  becomes  slightly  fibrous  at  the 
periphery  of  the  cornea,  where  it  forms,  in  passing  on  to  the  iris,  the 
pedinate'd  ligament.  It  has  also  a  covering  of  polygonal  epithelial  cells, 
which  are  provided  with  a  large  nucleus. 

(Some  authorities  give  five  layers  to  the  cornea,  the  first  being  the 
conjimctival.      The  second  consists  of  a  very  elastic  tissue,  perfectly 
structureless,  and  possessing  a  remarkable  tendency  to  curl  up;  while 
boiling,  or  the  action  of  acids,  does  not  render  it  opaque  as  with  the  other 
layers^;'  very  fine  fibres  pass  obliquely  between  it  and  the  next  layer — the 
cornea'  proper— consisting  of  a  large  number  of  strata  with  branched 
fusiform  cells.    The  fourth  layer  is  also  elastic  and  like  tlie  second,  though 
thinner.    The  fifth  layer  consists  of  the  epithelial  cells  already  mentioned. 
Wilson  says  that  the  opacity  of  the  cornea  produced  by  pressure  on  the 
globe,  results  from  the  infiltration  of  fluid  into  the  areolar  tissue  connecting 
its  layers,  and  that  this  appearance  cannot  be  produced  in  a  sound  living 
eye,  although  a  small  quantity  of  serous  fluid  (liquor  corneal)  is  said  to 
occupy  the  spaces  in  that  tissue.) 

FesseZs.— The  cornea  has  but  little  vascularity.  The  vessels  form  loops 
around  its  borders,  and  in  the  Sheep  they  advance  to  near  the  middle  of  its 
sui*fn*CG« 

jVer'yes.— These  were  discovered  by  Schlemm.  They  penetrate  by  the 
periphery  of  the  cornea,  and  form  a  network  on  its  surface.  According  to 
Kiihne  Hoyer,  and  Conheim,  the  ultimate  nervous  ramifications  pass  into 
the  epithelium'  of  the  anterior  face,  and  arrive  between  the  most  superflcial 
cells. 

3.  The  Choroid  Coat.  (Fig.  383  c.) 
f  PreBCirai/on.— If  the  comca  has  not  yet  been  removed,  it  and  the  sclerotic  may  now 
be  dissected  away  from  the  choroid  or  second  timic.  Tlie  connections  between  them  are 
closest  at  the  circu.nference  of  the  iris,  and  at  the  entrance  of  the  optic  and  ciliary  neives 
and  arteries.  Pine  blunt-poinled  scissors  are  necessary.  A  smaU  portion  ot  me 
sclerotic  near  its  anterior  circumference,  is  pinched  up  and  clipped  ofl  tlie  edge  ot  the 
incision  is  raised,  the  circumference  of  the  sclerotic  divided,  and  that  tunic  removed 
piecemeal;  a  geAtle  pressure  with  the  edge  of  the  kni  e  wil  remove  it  from  its 
a  Snents  aiouud  the  circumference  of  the  iris.  This  dissection  is  best  conducted 
under  water.  The  ciliary  nerves  and  long  ciliary  arteries  will  be  seen  passing  forward, 
between  the  sclerotic  and  choroid,  to  the  iris  ) 

The  choroid  is  a  thin,  dark-coloured  membrane  spread  over  the  inuer 
face  of  the  sclerotic,  whose  general  conformation  it  repeats.  It  is  divided 
into  two  zones  by  the  ora  serrata—a  denticulated  line  which  corresponds  to 
the  point  where  the  retina  changes  its  characters. 

Posterior  or  choroid  zone.— Throughout  the  extent  of  this  zone  the 
choroid  is  uniformly  thin,  and  corresponds,  by  its  external  face  to  the 
sclerotic  •  by  its  internal  face,  it  is  in  contact  with  the  retina,  but  does  not 
adhere  to  it.  Posteriorly,  it  shows  an  opening  through  which  the  optic 
nerve  passes.  In  front,  at  the  anterior  opening  of  the  sclerotic,  it  is 
continuous  with  the  anterior  zone.  f^„^^„ 
The  inner  face  of  the  choroid  is  not  uniform  m  colour,  being  peitectly 
black  in  the  lower  part  of  the  eye;  this  is  abruptly  terminated  at  a 
hoSontal  line  that  passes  about  the  8th  or  9th  part  of  an  -ch  above 
optic  papilla.  From  this  line,  on  the  segment  of  a  circle  from  Jo  j^ot 
an  inch  in  height,  it  shows  most  brilliant  colours  :  at  first  blue  then  an 
azuie-blue,  aftefwards  a  brownish-blue,  and  after  this  the_  remainder  of  the 
evoTs  occupied  by  an  intense  black.  The  bright  portion  is  the  ai>eiim. 
^  In^erhror  cLry  .one.-This  includes  two  parts:  the  "  ciliary  circle 
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('or  ligameut) "  and  tlie  "  ciliary  body."  TliG  ciliary  circle,  ligament,  or 
muscle  (annulus  alhidus)  varies  in  width  from  one  to  two  millimetres;  its 
external  face  adheres  closely  to  the  sclerotic,  and  its  internal  is  confounded 
with  the  ciliary  body;  the  posterior  border  is  continuous  witli  the 
choroid  zone,  near  the  canal  of  Foniana  {ciliary  canal).  The  anterior 
border  gives  attachment  to  the  greater  circumference  of  the  iris.  Its 
structure  and  uses  will  be  referred  to  hereafter. 

Tlie  ciliary  body  (corpus  ciliare)  forms  a  kind  of  zone  or  ring,  wider  than 
the  ciliary  ligament,  and  consequently  overlaps  the  latter  before  and 
behind.  It  extends,  on  one  side,  on  the  inner  face  of  the  choroid,  and  on 
the  other,  on  the  posterior  face  of  the  iris.  When  the  cornea  .and  sclerotic 
are  removed  so  as  to  expose  the  ciliary  ligament,  this  zone  is  not  seen ;  and 
to  discover  it,  it  is  necessary  to  excise  all  the  posterior  part  of  the  shell  of 
the  eye  by  a  circular  incision,  and  evacuate  tlie  vitreous  humour.  We  then 
observe,  around  the  crystalline  lens,  a  wide,  black  circle,  forming  very 
regular  radiating  folds  (ciliary  processes)  projecting  inwards  by  their  inner 
extremities,  and  appearing  in  the  posterior  chamber  of  the  eye,  after  cutting 
away  the  iris ;  all  abut  by  these  extremities  on  the  circumference  of  the 
lens,  which  they  do  not  quite  reach,  although  the  latter  is  sustained  by,  and 
"  set  "  in,  the  middle  of  the  ligament. 

These  radiating  folds  (Fig.  384, 4)  are  from  110  to  120  in  number  in  the 
Horse,  and  are  constituted  by  little  parallel  leaves,  wider  at  their  inner  than 
their  outer  extremity ;  the  furrows  that  separate  them  posteriorly  are 
paitly  concealed  by  the  prolongation  of  the  retina  that  constitutes  the 
zonula  of  Zinn.  The  coronet  formed  by  the  ciliary  processes  is  usually 
asymmetrical. 

(Between  the  sclerotic,  the  cornea,  and  the  ciliary  ligament,  exists  a 
minute  circular  canal — the  ciliary  canal, 

canal  of  ScMemm,  sinus  circularis  iridis,  Ffg.  384. 

circulus  venosus  orhiculi  ciliaris,  or  canal  of  , 
Fontana,  from  its  discoverer.    It  is  sur- 
mised to  be  a  venous  sinus,  as  it  can 
always  be  injected  from  the  arteries.) 

Structdke. — The  cJioroid  zone  is  com- 
posed of  four  superposed  layers:  1,  The 
external  is  formed  by  a  network  of  c(m- 
nective  elastic  fibres,  among  which  are 
disseminated  a  great  number  of  pigment 
cells ;  2,  The  second  layer  is  constituted  by 
a  network  of  large  arteries  and  veins — 
the  posterior  ciliary — and  a  plexus  of 
nerves  (ciliary)  accompanied  by  ganglia  and 
some  (stellate)  pigment  cells.  (The  veins 
are  arranged  with  great  regularity  in  droop- 
ing branches,  to  form  the  vasa  vorticosa 
(Fig.  386,  2,  4)  ;  these  are  chiefly  on  the 
outer  surface  of  the  layer,  the  arteries 

ramifying  on  the  inner  surface.)  3,  The  sclerotic,  ciroroid  (the  dark  layer)' 
third   layer,  or  tunica  Buyscliiana,  has  for      «n(l  retina ;  2,  Pupil ;  3,  Iris,  the 

its  basis  an  amorphous  substance  containing     - 

a  network  of  exceedingly  fine  capillaries 
(extending  to  the  ciliary  processes) ;  4,  The 
internal  layer  is  composed  of  hexagonal  cells 


ANTERIOR  SEGMENT  OF  A  TRANSVER.SI 
SECTION  OF  THE  GLOBE  OF  THE  EYli 
(human),  seen  FROM  WITHIN. 

Divided  edge  of  the  three  tunics. 


uvea;  4,  Ciliary  ])rocesses;  5,  Den- 
ticulated anterior  border  of  the 
retina. 


regularly  placed-  one  upon  the 
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Fig.  385. 


CELLS  FROM  PIGMENTUM 

NIGRUM. 
a,    Pigmentary  granules 

concealing  the  nucleus  ; 

6,  The  nucleus  distinct. 


other  on  the  surface  of  ft  structureless  laminaB ;  tlie  cells  arc  provided  with  a 
nucleus,  and  contain  pigment-granules  which  exclusively  occupy  their  anterior 
moiety.  (On  the  choroid  this  cell  formation  is  single,  but  on  the  ins  and  ciliary 
processes  there  are  several  layers.  A  very  delicate  membrane  -  memJ^mrte 
of  Bruch— has  been  described  as  lining  the  inner  surface  of  the  choroid,  and 
retaining  the  pigment  in  its  place  ;  this  membi-ane  may  be  seen  on  the 

posterior  surface  of  the  iris,  and  it  probably  prevents 
the  pigment  being  removed  by  the  aqueous  humour.) 
The  use  of  the  choroid  membrane  is  to  convert  the 
ocular  globe  into  a  veritable  darkened  chamber.  (The 
pigment  absorbs  the  rays  of  light  which  pass  through 
the  retina,  and  thus  prevents  their  becoming  reflected 
and  confusing  the  vision.  The  brilliant  metallic- 
coloured  layer  named  the  tapetum  is  more  particularly 
observed  in  nocturnal  animals,  and  especially  in  the 
Carnivora ;  it  is  due  to  the  presence  of  a  thick  layer 
of  wavy  fibrous  tissue  outside  the  choroidal  epithe- 
lium. By  reflecting  the  rays  of  light  a  second  time 
through  the  retina,  it  probably  enables  the  animal 
to  see  better  at  night.  It  is  the  cause  of  the  glare 
perceived  in  the  eyes  of  Cats  and  other  creatures  in 
the  dark.) 

The  ciliary  ligament  is  a  contractile  body,  being 
composed  of  unstriped  muscular  fibres  which  are  arranged  in  orbicular 
fasciculi,  or  extend  backwards  (and  are  lost  in  the  choroid,  behind  the  ciliary 
processes).  These  fibres  are  intermixed  in  the  plexus  of  ciliary  nerves,  on 
whose  track  small  ganglia  are  formed.  By  its  contractions,  the  ciliary 
muscle  (or  ligament)  plays  an  important  part  in  accommodating  the  eye  to 
the  perception  of  objects  at  different  distances.    (In  Birds,  the  muscular 

^^""^ifg  •J^J.^^j^oL  oj.  processes  are  formed  by  intercrossed  fasciculi  of  con- 
nective tissue,  vessels,  and  some  unstriped  fibres;  their  inner  surface  is 
covered  by  pigment,  like  that  of  the  choroid  zone. 

4.  The  Iris.    (Figs.  383/;  386,  6.) 

The  iris  forms  in  the  interior  of  the  eye,  at  the  anterior  opening  of  the 
sclerotic,  and  in  front  of  the  crystalline  lens,  a  veritable  diaphragm  pierced 
^yith  a  central  opening-the  pupil-v^hich  contracts  or  dilates  according 
to  the  intensity  of  the  light  and  the  distance  of  the  objects  to  which  the 
vision  is  directed.  .  This  diaphragm  divides  the  space  between  the  cornea 
and  the  anterior  face  of  the  lens  and  internal  extremities  of  the  ciliary 
processes,  into  two  compartments  or  chambers  of  unequal  size :  the  anterior 
being  the  largest,  and  the_  posterior  having  only  a  virtual  existence,  the  ms 
beine  close  to  the  crystalline  lens.  ,     ^.  i. 

In  shape,  the  iris  is  elliptical,  like  the  cornea  and  the  sclerotic  aperture 

ll  aJer'ior  face  is  flat  or  very  slightly  convex,  p^^^^-,  ^^^^^^^^ 
circular  furrows  and  radiating  strife,  noticeable  only  at  the  outei  cir 
cumfSence  of  the  membrane.  It  is  diversely  coloured,  not  only  accordmg 
?rspe(^es  but  also  in  individuals.  In  Solipeds,  it  has  nearly  a  ways  a 
wS-yeUow  hue;  though  sometimes  it  is  nearly  white  or  bright  grey, 
when  the  animal  is  said  to  bo  "  wall-eyed. 

r^lTiLlerior  face,  in  relation  with  the  lens  and  ciliary  processes, 
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covered  by  a  very  thick  layer  of  pigment  named  the  uvea:  portions  of 
which,  supported  by  a  small  pedicle,  frctiuently  pass  through  the 
pupillary  aperture  and  appear  in  the  anterior  chamber  of  the  eye,  where 

Fig.  386. 


THE  EYE  (human)  WITH  THE  SCLEROTIC  COAT  REMOVED. 

1,  Sclerotic  coat ;  2,  Veins  of  the  choroid  ;  3,  Ciliary  nerves  ;  4,  Veins  of  the 
choroid  ;  5,  Ciliary  ligament ;  6,  Iris. 

they  are  known  as  "soot-balls"  or  corpora  nigra.  (There  are  frequently 
several  of  these  black  spongy  masses,  which  are  generally  attached  to  the 
upper  border  of  the  pupil ;  on  the  lower  margin,  when  present,  they  are 
much  smaller.  Their  colour  is  a  brownish-black.  They  are  sometimes  so 
large  as  to  give  rise  to  apprehensions  of  injury  to  the  vision.) 
The  larger  circumference  of  the 


iris  is  attached  to  the  ciliary  liga- 
ment, which  unites  it  to  the 
choroid;  it  is  also  related  to  the 
margin  of  the  cornea,  as  well  as  to 
that  of  the  sclerotic  opening. 

The  lesser,  or  internal  circum- 
ference, is  elliptical,  and  circum- 
scribes the  pupillary  aperture. 

Stkuctuee.— The  organisation 
of  the  iris  has  been  much  dis- 
cussed ;  but  at  present  it  is  ad- 
mitted that  its  principal  element 
is  imstriped  muscular  fibre.  A 
proper  membrane  and  two  epi- 
thelial layers  enter  into  its  form- 
ation. The  proper  membrane  has, 
for  its  framework,  circular  or  radia- 
ting fasciculi  of  wavy  connective 
tissue,  with  pigment  cells.  Be- 
tween the  fasciculi  are  placed  the 
unstriped  fibres ;  these  are  disposed 
in  a  circular  manner  around  the 


Fig.  387. 


MUSCULAR  STRUCTURE  OF  THE  IRIS  OF  A 
WHITE  RAHniT. 

a,  Sphincter  of  the  pupil ;  6,  b,  Radiating  fasciciili 


of  dilator  muscle ; 
its  corpuscles. 


c,  c,  Connective  tissue  with 


pupil  to  constitute  the  imjnllarij  spliincter,  and  others  radiate  from  the  lessor 
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circuniferoncG  towimls  tlio  ciliary  ligament  to  form  tlic  dilator  uf  ihe  jnnjil. 
The  very  fine  radiating '  vchsoIs  are  (lisscuiinated  among  these  fibres,  ami 
pass  to  the  anterior  ciliary  truiilcs.  The  nerves  supplied  to  the  iris  are 
from  the  ciliary  plexus. 

The  anterior  epithelial  layer  is  composed  of  the  polygonal  cells  of  the 
aqueous-humour  membrane,  already  described  as  existing  on  the  posterior 
siu'face  of  the  cornea. 

The  posterior  epyiilielial  layer,  or  wiea,  is  constituted  by  pigment  cells 
analogous  to  those  of  the  clioroid,  but  less  regular  in  shape. 

In  the  foetus,  the  pupil  is  closed  by  a  very  thin  transparent  membrane — 
the  membrana  pupillaris.  (It  is  identical  with  the  anterior  layer  of  the 
capsule  of  the  crystalline  lens.) 

5.  The  Betina.    (Fig.  383,  cl) 

{Preparation. — The  choroid  must  be  removed  under  water  by  means  of  forceps  aud 
scissors,  after  the  lens  and  vitreous  humom-  have  been  evacuated.  A  good  view  of  the 
reciua  is  to  be  had  by  looking  through  the  vitreous  humour,  after  the  lens  and  iris  have 
been  excised  from  au  eye  ) 

The  retina,  the  essential  portion  of  the  eye,  considered  as  the  terminal 
expansion  of  the  optic  nerve,  extends  over  the  internal  face  of  the  choroid, 
from  which  it  is  easily  separated,  and  lies  between  that  membrane  and  the 
vitreous  humour.  On  arriving  at  the  ciliary  body,  it  is  exactly  moulded  on 
the  radiating  folds  of  its  posterior  face,  and  with  them  is  prolonged  to  the 
circumference  of  the  crystalline  lens,  on  the  capsule  of  which  it  appears  to 
become  lost,  after  being  closely  united  to  it.  It  also  adheres  so  firmly  to 
the  ciliary  processes  that,  in  the  fresh  eye,  it  is  impossible  to  detach  it. 
When  the  eye  has  been  kept  some  time,  however,  the  two  are  easily 
separated ;  the  cornea  is  removed  with  a  portion  of  the  sclerotic ;  then 
dividing  the  iris  into  several  pieces  by  diverging  incisions,  each  is  turned 
outwards  by  a  slight  traction  that  ruptures  the  ciliary  zone  and  the 
choroid  ;  the  retina  being  thus  divested  of  the  parts  which  cover  it  anteriorly, 
is  seen  to  form  around  the  lens  a  kind  of  Elizabethan  rutf,  dovetailing  with 
the  ciliary  processes.  This  plaited  collar  has  been  named  the  zonula  of 
Zinn  (zonula  ciliaris,  and  era  serrata).  The  majority  of  anatomists,  through 
having  neglected  to  study  this  part  in  fresh  eyes,  have  wrongly  considered 
it  as  distinct  from  the  retina. 

At  the  point  where  the  optic  nerve  enters  the  eye,  there  is  foimd  on  the 
retina  a  small  oval  elevation,  whose  larger  axis  is  about  I  inch  ;  this  little 
prominence  is  the  optic  papilla  or  punctiim  cacim  (papilla  conica).  From 
its  centre  emerge  the  vessels  of  the  retina. 

Structure. — The  retina  is  the  most  important  of  the  three  tunics  of  the 
eye,  and  it  is  also  the  thinnest  and  most  delicate.  It  forms  a  soft,  pulpy, 
transparent  expansion  when  quite  fresh,  but  is  white  and  opalescent  soon 
after  death.  It  is  composed  of  connective  tissue  aud  nerve  elements, 
which  are  arranged  to  form  nine  or  ten  superposed  layers. 

Connective  Tissue, — This  is  very  delicate  and  nucleated,  and  forms 
two  thin  lamiuK!  named  the  external  and  internal  limitary  mcmhranes ;  these 
are  connected  by  radiating  fibres  which  pass  thi-ough  the  nerve  elements, 
and  anastomose  very  closely  in  the  molecular  layer. 

Nerve  Ele.ments.— These  are  distributed  in  seven  layers,  wluch  present 
the  following  characters  : 

1.  Laya-  of  rods  and  cones.  (Fig.  388,  1.)— This  is  also  termed  the  mem- 
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brana  Jacohi  {badllary  or  columnar  layer).  It  is  situated  between  the  inner 
face  of  the  choroid  and  tlie  external  limitary  membrane. 

Bods  and  cones,  regularly  mixed,  make  up  its  structure.  Each  of  these 
comprises  two  jjortions  or  segments  (separated  by  a  bright  transverse  line). 
The  otiter  segment  (or  sJtaff)  is  brilliant  and 
refractive,  and  consists  of  a  small  stalk  termi- 
nating in  a  point  for  the  cones  ;  with  a  shorter 
stalk  than  the  inner  segment  for  tlie  latter, 
and  equal  in  length  to  this  segment  for  the 
rods.  The  inner  segment  is  a  small  granular 
shaft  for  the  rods,  and  an  enlargement  whose 
base  is  towards  the  centre  of  the  eye  for  the 
cones.  The  elements  of  this  layer  quickly 
alter  after  death. 

2.  External  granular  layer  (2). — This  is 
comprised  between  the  external  limitary  and 
the  intermediate  membrane.  It  is  formed  by 
the  granulations  of  the  cones  and  those  of  the 
rods :  small  oval  nucleated  cells,  furnished 
with  an  external  prolongation  that  joins  them 
to  the  base  of  the  cones  and  rods,  and  an  ex- 
ternal varicose  prolongation  which  often  en- 
larges on  arriving  at  the  intermediate  layer. 

3.  Intermediate  layer  (3). — This  is  very 
thin,  and  composed  of  flexiious  fibrillae,  which 
are  connected  with  the  adjoining  elements. 

4.  Inner  granular  layer  (4). — In  this  we 
find  cells  whose  membrane  is  in  contact  with 
the  nucleus ;  these  cells  have  minute  prolong- 
ments  analogous  to  those  of  the  external 
granular  layer,  and  which  connects  them  with 
the  surrounding  layers. 

6.  Molecular  layer  (5). —  One  of  the  thickest, 
this  layer  (the  grey  vesicular)   presents  a 
granulous  aspect ;  in  its  mass,  the  connective 
tissue  forms  a  close  mesh,  in  the  midst  of  which  are  seen  fine  fibril]a3  passing 
in  every  direction. 

6.  Ganglionic  layer  (6).— This  is  composed  of  a  single  stratum  of 
ramified  nerve-cells,  whose  prolongations  pass  into  the  molecular  layer, 
where  they  join  the  filaments  of  the  next  layer. 

1.  Layer  of  optic-nerve  fibres  (7).— Tlie  fibres  (ultimate  fibrils)  of  the 
optic  nerve,  in  passing  through  the  sclerotic  and  choroid,  anastomose  with 
each  other,  and  arrange  themselves  in  a  cone  shape,  whose  apex  corresponds 
to  the  papilla  conica  ;  at  this  point  they  suddenly  spread  out  in  every 
direction,  between  the  ganglionic  layer  and  the  limitary  membrane. 

To  sum  up,  the  retina  comprises  the  following  layers,  reckoning  from 
before  to  behind :  1,  Internal  limitary  membrane ;  2,  Layer  of  optic-nerve 
fibres;  3,  Layer  of  nerve-cells;  4,  Molecular  layer;  5,  Inner  granular 
layer ;  6,  Intermediate  granule  layer ;  7,  Outer  granular  layer ;  8,  Outer 
limitary  membrane ;  9,  Columnar  layer ;  10,  Pigmentary  layer  of  the 
choroid,  if  this  be  attached  to  the  retina,  as  Schultze  in-oposes. 

It  is  to  be  remarked,  tliat  at  the  ora  scrrata  all  the  nerve  elements  of  the 
retina  disappear,  ami  the  membrane,  reduced  to  its  comicctive  tissue,  is 
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1,  Bncillar  layer;  2,  Outer  granu- 
lar layer ;  3,  Intermediate  fibrous 
layer  ;  4,  Inner  granular  layer  ; 

5,  Finely-granular  grey  layer; 

6,  Layer  of  nerve-cells  ;  7,  Layer 
of  fibres  of  optic  nerve  ;  8,  Limi- 
tary membrane. 
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continuoiiB  with  tlio  posterior  face 
afterwards  forms  the  zouula  of  Ziuii 


of  the   ciliary  processes,  where  it 


DIAGRAM  OF  TUE  STRCTC- 
TURE  OF  THE  RETINA. 

p,  Pigment  cell  of  the 
retina  connected  with  a 
rod ;  n,  Cone  seated  on 
the  membrana  limitans 
externa,  the  inner  seg- 
ment containing  a  cone 
ellipsoid,  and  a  needle ; 
m,  f,  Proper  fibre  con- 
necting rod  and  cone 
with  one  of  the  cells  of 
the  membrana  fenestra, 
whose  cells  are  in  com- 
munication with  the 
membrana  limitans  in- 
terna, TO,  I,  i,  by  means 
of  a  thick  radial  fibre 
with  an  oval  nucleus 
attached ;  g,  g,  Multi- 
polar ganglion  of  nerve 
elements;  o,  p,  Optic 
fibrilla ;  r,  t,  Supposed 
connection  of  the  nucleus 
with  prolongation  of  a 
ganglion  cell. 


(At  the  papilhi  conica,  all  the  other  (dements 
than  the  ncrve-libres  are  entirely  absent ;  hence  this 
is  presumed  to  bo  a 
"  blind  spot.") 

Blood-vessels. — The 
retina  possesses  a  par- 
ticular vascular  distri- 
bution. The  arteria 
centralis  retinoe,  with  its 
vein,  enters  the  optic 
nerve  at  a  short  distance 
from  the  globe,  and 
with  it  passes  into  the 
eye ;  they  traverse  the 
papilla,  and  immediate- 
ly divide  into  two 
branches,  one  of  which 
is  directed  upwards, 
the  other  downwards. 

Close  and  fine  anastomoses  unite  the  vessels  of 
the  retina  with  the  ciliary  vessels  at  the  back  of  the 
sclerotic. 

THE  MEDIA  OP  THE  EYE. 


CAPILLARIES  IX  Tni:  VASCULAR 
LAYER  OF  TUE  RETIXA. 


The  Crystalline  Lens.    (Fig.  383,  j.) 

The  lens,  as  its  name  implies,  is  a  (solid)  trans- 
parent body,  sustained  at  the  smaller  circumference 
of  the  zone  formed  by  the  ciliary  processes  (behind 
the  pupil,  and  partially  imbedded  in  the  vitreous 
humour).  It  is  biconvex  in  shape,  and  flatter  on  its 
anterior  than  its  posterior  surface.  We  have  mea- 
sured the  lens  of  the  Horse's  eye,  and  find  the  follow- 
ing dimensions  :  vertical  diameter  -rVths,  and  trans- 
verse diameter  y^^ths  of  an  inch.  The  posterior  face 
is  evidently  more  convex  iJian  the  anterior,  for  we 
found  the  transverse  diameter  of  the  last  to  be  ^^^ths, 
and  that  of  the  first  ^^^ths  of  an  inch. 

Stbtjcture.  — The  lens  is  enveloped  in  a  trans- 
parent membrane,  the  capsule,  which  contracts  no 
adhesions  with  it.    Its  thickness  is  uniform  in  the 
Horse,  and  its  tissue  is  slightly  striated  transversely ; 
its"  internal  face  is  lined  by  a  layer  of  pavement  epithcHum  ,  .  , 

The  proper  tissue  of  the  lens  is  disposed  in  concentric  layers,  which  the 
microscope  proves  to  be  composed  of  fibres;  the  outer  layers  axe  almost 
fluid  (gelatinous),  but  their  consistence  gradually  mcreases  towards  the 
centre  Between  the  proper  tissue  and  the  epithelium  of  the  capsule  are 
two  or  three  layers  of  round  cells,  whose  dissolution  some  time  after  death 
forms  the  liquor  Morgagni—^yhich  is  consequently  nothing  more  than  the 
result  of  a  cadaveric  phenomenon.  ,    „   .  •   -i  * 

(The  capsule  of  the  lens  is  composed  of  tissue  exactly  similar  to  the 
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elastic  layer  of  the  cornea.  To  examine  tbe  structure  of  the  lens,  it  is  best 
to  boil  it,  or  to  immerse  it  in  alcohol  or  nitric  acid,  which  renders  it  hard 
and  ojiaque.  It  is  then  found  to  be  divided  into  tliree  equal  parts  by  three 
lines,  which  radiate  from  the  centre  to  within  one-third  of  the  circumference  ; 
so  that  each  of  these  portions  is  composed  of  hundreds  of  concentric  layers, 
arranged  within  one  another,  like  the  coats  of  an  onion.  According  to 
Kolliker,  these  fibres  are  tubular,  and  contain  nn  albuminous  fluid.  If  any 
single  layer  is  examined  with  the  microscope,  it  is  foimd  to  be  made  up  of 
these  parallel  fibres,  which  measure  about  ^oVo*^  of  an  inch  in  thick- 
ness, and  are  united  with  each  other  by  finely  serrated  or  scalloped  borders 
that  dovetail  in  the  most  beautiful  manner. 

The  lens  is  nourished  by  means  of  the  extremely  delicate  layer  of 
nucleated  cells  on  its  surface,  which  absorb  nutriment  from  the  capsule.) 

The  lens  receives  neither  vessels  nor  nerves.  In  the  foetus,  the  arteria 
centralis  gives  off  a  branch  which  passes  forward  through  the  vitreous 
humour,  and  enters  the  posterior  face  of  the  lens  ;  but  this  vessel  disappears 
long  before  birth. 

(The  use  of  the  lens  is  to  bring  the  rays  of  light  to  a  focus  upon  the 
retina,  they  being  greatly  refracted  in  passing  through  it.) 

2.  The  Vitreous  Humour.    (Fig,  383,  I.) 

The  vitreous  hody,  or  humour,  occupies  all  the  cavity  of  the  eye  behind  the 
lens  (about  two-thirds  of  the  interior  of  the  eye). 

It  is  a  kind  of  colourless,  transparent  jelly,  miich  more  fluid  than  the 
lens,  and  entirely  amorphous,  according  to  Ch.  Eobin  ;  though  the  majority 
of  anatomists  add  some  embryonic  cells.  At  the  surface  of  the  vitreous 
mass  is  a  very  thin  structure,  the  hyaloid  membrane,  which  is  in  contact, 
externally,  with  the  retina  and  the  posterior  face  of  the  lens. 

(This  hyaloid  membrane  forms  cells,  in  which  the  watery  fluid  consti- 
tuting the  humour  is  contained ;  the  cells  communicate  freely,  and  are 
rendered  apparent  by  freezing  the  eye  or  steeping  it  in  chromic  acid,  when 
it  is  found  that  the  humour  is  intersected  by  a  large  number  of  delicate 
partitions,  with  a  cylindrical  space  in  the  axis  for  the  passage  of  the  central 
artery  in  the  foetus.  The  membrane  is  firmer  on  the  surface  than  else- 
where, so  that  it  serves  as  a  capsule  for  the  humour,  and  suffices  to  keep  it 
in  shape  after  the  outer  envelopes  of  the  eye  are  removed.  As  mentioned, 
the  lens  is  maintained  in  situ  by  the  zone  of  Zinn.) 

There  has  been  described  around  the  lens,  between  the  hyaloid  membrane 
and  the  zone  of  Zinn  a  cii'cular  passage  named  the  canal  godrmme  (canal  of 
Petit),  because  of  its  form.  I  look  upon  this  canal  as  an  artificial  production, 
and  due  to  the  means  employed  to  demonstrate  it  in  mankind  and  animals. 

(This  humour  concurs  in  refracting  the  rays  of  light.) 

3.  The  Aqueous  Humour. 

This  is  a  liquid  that  owes  its  name  to  its  great  fluidity ;  it  is  contained 
in  the  anterior  and  posterior  chambers  of  the  eye,  in  front  of  the  lens.  It  is 
secreted  by  a  particular  membrane,  the  membrane  of  the  aqueotis  humour,  or 
membrane  of  Desccmet  or  Demours ;  this  is  an  extremely  thin  serous  layer, 
easily  distinguished  on  the  posterior  face  of  the  cornea,  and  admitted  to  exist 
on  the  two  faces  of  the  iris,  the  ciliary  processes,  and  anterior  face  of  the 
capsule  of  the  lens,  where  it  is  reduced  to  epithelium  only. 
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(The  chief  function  of  this  humour  apiiears  to  be  to  maintain  the  con- 
vexity of  the  cornea,  and  to  facilitate  tlie  movoments  of  the  iris  and  lens  ;  as 
well  as  to  assist,  to  some  extent,  in  refracting  the  light  that  passes  through  it 
to  the  lens  and  retina.  The  rapidity  with  wliich  this  fluid  can  be  regenerated 
is  very  striking  ;  absorption  also  takes  jilaco  very  rapidly  in  the  uTiterior 
chamber  of  the  eye.  The  frequency  of  adhesions  between  the  iris  and  lens, 
after  attacks  of  ophthalmia,  is  accounted  for  by  the  small  quantity  of  this 
fluid  that  exists  between  them,  as  owing  to  the  smallness  of  the  posterior 
chamber  this  is  reduced  to  a  mere  film.) 

Article  IT. — Accessory  Organs  of  the  Visual  Apparatus. 

ORBITAL  CAVITY. 

Situated  at  the  side  of  the  head,  at  the  point  corresponding  to  the  union 
of  the  cranium  and  face,  the  orbital  cavity  is  circumscribed  by  a  bony 
margin,  in  the  formation  of  which  the  orbital  process,  frontal,  lachrymal, 
malar,  and  a  small  portion  of  the  zygomatic  process  of  the  temporal  bone, 
concur.  Posteriorly,  however,  there  are  no  bony  walls,  and  the  cavity,  in 
the  skeleton,  is  confounded  with  the  temporal  fossa.  A  fibrous  membrane 
completes  this  cavity  in  the  domesticated  animals,  and  keeps  it  distinct 
from  the  fossa. 

Designated  the  ocular  sheath  (ocular  membrane  or  periorbita),  this  fibrous 
structure  is  attached,  posteriorly,  to  the  border  of  the  orbital  hiatus,  and 
anteriorly  to  the  inner  face  of  the  orbit ;  being  prolonged  beyond  the 
external  lip  of  this  osseous  rim  to  form  the  fibrous  membrane  of  the  eyelids. 
Strong  externally,  the  ocular  sheath  is  thin  within  the  cavity.  It  is 
traversed  by  vessels  and  nerves,  and  is  composed  of  a  mixtm-e  of  elastic  and 
inelastic  fibres.  (Uustriped  muscular  fibres  have  also  been  described  as 
existing  in  this  orbital  periosteum.) 

Thus  completed,  the  orbital  cavity  has  the  form  of  a  regular  hollow 
cone,  open  at  its  base,  and  closed  at  the  apex,  which  corresponds  to  the 
orbital  hiatus. 

In  the  ordinary  position  of  the  head,  the  opening  of  this  cone  is  directed 
forwards,  downwards,  and  outwards. 

Independently  of  the  globe  of  the  eye,  this  cavity  lodges  the  muscles  that 
move  it,  the  membrana  nictitans,  and  the  lachrymal  gland. 

MUSCLES  OP  the  EYE.     (Fig.  391.) 

These  are  seven  in  number  :  five  termed  recti  muscles,  and  distinguished 
as  posterior,  superior,  inferior,  external,  and  internal;  two  named  oblique— a 
large  and  small. 

(Preparation. — Detach  the  eyelids  from  the  margin  of  the  orhit,  cutting  away  the  lower, 
but  leaving  the  upper.  Saw  through  the  zygomatic  jirocess  of  tlie  tempoial  Ijone,  in  front 
of  the  temporo-maxillnry  articulation,  also  through  the  temporal  process  of  the  zygo- 
maticus,  and  the  hase  of  the  orbital  process  of  the  fioiital  bone;  remove  the  excised 
piece  of  bone,  and  tlie  temporal  fossa  and  ocular  sheath  arc  exiiosed.  Cutting  through 
the  latter,  the  muscles  of  the  eye  are  seen  disposed  in  a  conical  manner  aroun.l  the 
globe ;  dissect  away  the  fat  lodged  among  them,  in  order  to  isolate  tlicm.) 

1.  Posterior  Eeotus  Muscle  (or  refractor  oculi). — This  muscle  com- 
pletely envelops  the  extra-cranial  portion  of  tlie  optic  nerve,  being  a 
muscular  sheatli  resembling  in  shape  the  fibrous  lining  of  tlie  orbit.  Its 
fibres  arc  disposed  longitudinally,  arise  around  the  optic  foramen,  and  are 
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insertetl  into  the  posterior  part  of  the  external  face  of  tlio  sclerotic.  It  is 
always  more  or  less  fasciculated,  and  is  most  freqnently  separated  into  four 
portions-superior,  inferior,  external,  and  internal.  ,  mi 

In  contractitig,  it  retracts  the  globe  towards  the  back  of  the  orbit.  The 
phvsiolooical  tinality  of  this  movement  will  be  noticed  hereafter. 

2  SuPEitioR,  Infeeior,  External,  and  Internal  Eeoti  Muscles.— These 
four  'muscles  are  placed  longitudinally  on  the  preceding,  and  repeat,  on  a 
lar<re  scale,  tlie  disposition  of  its  four  bundles.  As  their  borders  are  in 
contect,  they  constitute  a  fleshy  sheath  around  it,  analogous  to  that  which  it 
forms  around  the  optic  nerve.  Exactly  resembling  each  other,  these  four 
muscles  compose  so  natural  a  group,  that  they  may  be  described  together. 
Each  is  a  flat  band,  formed  of 
parallel  fibres,  firmly  attached 
by  its  posterior  extremity  to 
the  back  of  the  sheath,  and  to 
the  interior  of  the  subsphe- 
noidal  canal ;  anteriorly,  it  is 
inserted  by  a  thin  aponeurosis 
into  the  sclerotic,  at  the  mar- 
gin of  the  cornea.  Isolated 
from  one  another,  and  from 
the  retractor,  by  the  mass  of 
fat  belonging  to  the  mem- 
brana  nictitans,  these  small 
muscles  are  related,  externally, 
to  the  ocular  sheath. 

There  is  nothing  par- 
ticular to  be  noted  regarding 
them,  their  position  being 
sufficiently  indicated  by  their 
names.  Their  function  is  to 
bring  the  pupillary  opening 
into  contact  with  the  rays 
of  light,  by  inclining  the 
cornea  towards  them,  either 
upwards,  downwards,  inwards, 
or  outwards ;  or  into  inter- 
mediate positions,  which 
happens  when  two  adjacent  muscles — the  inferior  and  external  rectus,  for 
instance — combine  their  action  at  the  same  moment. 

3.  Great  Oblique  Muscle  (troclilearis,  or  ohliquus  su])erior  ocidij. — 
Lying  to  the  side  of  the  internal  and  superior  rectus,  and  formed,  like  them, 
of  a  fleshy  band  terminated  by  a  thin  aponeurosis,  this  muscle  difi'ers  from 
the  preceding  in  its  interrupted  course.  Arising  from  the  back  of  the 
orbit,  and  passing  forward  against  the  inner  wall  of  that  cavity,  it  reaches  a 
strong  fibro-cartilaginous,  pulley-like,  process — a  dependency  of  the  aponeu- 
rosis of  the  orbit — attached  by  its  extremities  to  the  frontal  bone,  at  the 
base  of  the  orbital  process ;  it  passes  through  this  loop,  and  then  bends 
outwards,  to  insinuate  itself  below  the  terminal  extremity  of  the  superior 
rectus,  and  become  inserted  into  the  sclerotic,  between  tlie  latter  muscle 
and  the  external  rectus. 

This  muscle  pivots  the  eye  inwards  and  upwards  in  the  orbit,  carrying 
the  outer  aspect  of  the  globe  upwards,  and  its  lower  part  outwards ;  this 


MUSCLES  OF  THE  EYEDALL,  VIEWED  EROM  ABOVE. 

1,  Section  of  orbital  process  of  frontal  bone  to  whicli 
the  fibro-cartilaginous  pulley,  4,  of  the  superior 
oblique  muscle,  5,  is  attached ;  2,  Zygomatic 
process  of  the  temporal  bone  ;  3,  Portion  of  sphe- 
noid bone  into  which  the  recti  and  superior 
oblique  muscles  are  implanted  ;  6,  Pathetici  nerve  ; 
7,  Internal  rectus  ;  8,  Superior  rectus  ;  9,  Levator 
palpebrae  muscle;  10,  External  rectus;  11,  E)'e- 
ball ;  12,  Upper  eyelid;  13,  Lower  eyelid;  14, 
Inner  canthus  of  eye. 
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faculty  it  owes  to  its  reflexion  in  the  cartilaginous  loop,  ns  it  acts  as  if  its 
insertion  was  at  tlie  angle  it  forms  tlicre. 

4.  Small,  Obliquk  Muscli!:  (ohliquus  inferior  oculi). — Much  thicker, 
though  very  much  shorter  than  the  ijrcceding,  and  almost  entirely  fleshy, 
this  muscle  is  placed  in  a  transverse  direction  on  the  globe  of  the  eye,  being 
nearly  parallel  to  the  reflected  portion  of  the  great  oblique.  It  arises  in 
the  lachrymal  fossa,  passes  outwards,  and  terminates  in  the  sclerotic, 
between  the  external  and  inferior  recti  muscles. 

It  is  an  antagonist  of  the  great  oblique,  pivoting  the  eye  in  a  contrary 
direction. 

It  is  to  be  noted  that  the  double  rotatory  movement  executed  by  the 
oblique  muscles  is  altogether  involuntary,  and  that  it  is  constantly  produced 
when  the  animal  inclines  its  head  to  one  side :  doubtless  to  maintain  the 
visual  axis  always  in  the  identical  relations  with  the  same  point  of  the 
retina.  Tliis  movement  is  well  seen  in  Man  when  the  head  is  brought 
round  to  either  shoulder :  the  eye  then  pivots  in  the  orbit  in  an  inverse 
direction  to  that  to  which  the  head  inclines,  so  that  a  mark  placed  at  the 
upper  part  of  the  iris  when  the  head  is  straight  would  occupy  the  same 
position  after  the  lateral  movement.  Simultaneous  in  both  eyes,  this 
pivoting  is  executed  by  certain  muscles  in  each  ;  the  great  oblique  for  one, 
the  small  oblique  for  the  other,  according  to  the  direction  in  which  the 
head  is  turned. 

(A  third,  or  middle  oblique  muscle,  has  been  mentioned  by  the  late 
Professor  Strangeways,  of  the  Edinburgh  Veterinary  School,  as  some- 
times, if  not  always,  found  between  the  superior  and  inferior  oblique 
muscles.  It  has  been  described  as  arising  by  a  fine  tendon  from  a  small 
depression  in  the  upper  part  of  the  orbital  process  of  the  frontal  bone, 
between  the  origin  of  the  inferior  oblique  and  the  pulley  of  the  superior 
oblique  muscle.  This  tendon  is  succeeded  by  a  fusiform  fleshy  mass,  about 
three  lines  in  diameter  and  an  inch  long,  imbedded  in  adipose  tissue; 
it  passes  obliquely  upwards  and  outwards  on  the  external  face  of  the 
rectus  muscle,  and  terminates  in  a  thin  flat  tendon  which  accompanies  the 
upper  belly  of  the  superior  oblique  for  a  short  distance,  and  becomes  con- 
founded with  the  tendon  of  that  muscle  as  it  runs  beneath  the  superior  rectus. 
It  is  supposed  to  be  an  accessory  of  the  superior  oblique,  and  to  regulate 
and  facilitate  the  gliding  of  that  muscle  through  the  acute  angle  formed  by 
its  pulley.) 


PEOTECTIVE  ORGANS  OF  THE  ETE. 

1.  The  Eyelids.     (Figs.  383,  391.) 

The  surface  of  the  eye  is  covered  and  protected  in  front,  by  two  movable 
membranous  curtains— the  eyelids  {palpebrce)  :  one  superior,  the  other  inferior. 

Attached  to  the  circumference  of  the  orbit  by  their  external  border,  the 
eyelids  have  a  convex  external  face  formed  by  the  skin,  and  a  concave 
internal  face,  moulded  on  the  anterior  surface  of  the  eye,  and  lined  by  the 
conjunctiva  which  is  reflected  above  and  below  on  the  eyeball :  the  duphca- 
tures  constituting  the  superior  and  the  inferior  conjunctival  (or  palpebral) 

Each  lid  has  also  a  free  border  opposed  to  that  of  its  fellow,  with  which 
it  unites  at  an  angle  by  its  extremities,  so  as  to  form  two  commissures  (or 
canthi)  This  border  is  slightly  bevelled  on  the  inner  side,  and  shows  a 
series  of  small  openings- the  excretory  orifices  of  the  Meibomian  glands  :  as 
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well  as  a  row  of  erect  hairs,  the  eyclaslies :  these  will  be  described 
piesen^ly.  ^^^^  closed  by  the  approximation  of  their  free  borders, 

they  completely  cover  the  eye,  and  form  a  narrow  fissm-e  comparable  to  a 
closed  button-hole.  When  thoy  are  separated,  they  circumscribe  an  oval 
space  (Jissura  palpebrarum),  whose  greater  axis  is  directed  obliquely  down- 
wards, forwards,  and  inwards.  The  upper  lip  or  contom-  of  this  space, 
formed  by  the  free  margin  of  the  superior  eyelid,  is  always  more  cui-ved 
than  the  lower.  The  superior  commissure  (or  canthus)  has  also  been  named 
the  temporal  angle  of  the  eye.  The  nasal  angle,  constituted  by  the  inferior 
commissure,  is  always  rounder  than  the  other;  it  lodges  the  lachrymal 
caruncle  (in  the  lachus  laclmjmalis). 

Structube  of  the  Eyelids. — A  fibrous  plate,  terminated,  towards  the 
free  border  of  the  lid,  by  a  small  tendinous  arch  named  the  tarsus;  a 
sphincter  muscle,  the  orhicularis  palpebrce,  in  contact  with  the  fibrous  mem- 
brane ;  the  levator  palpebrce,  a  muscle  partly  lodged  in  the  ocular  sheath, 
and  terminated  anteriorly  by  a  very  thin  and  wide  expansion  placed  beneath 
the  superior  fibrous  plate ;  a  cutaneous  envelope  in  two  parts,  containing 
the  above  :  an  external,  the  skin  ;  and  an  internal  of  mucous  membrane,  the 
conjunctiva,  joining  at  the  free  border  of  the  lid ;— these  are  the  elements 
which  enter  into  the  composition  of  the  protective  coverings  of  the  eye. 

1.  Fibrous  Membrane. —  Usually  thicker  in  the  lower  than  the 
upper  lid,  this  membrane  is  attached,  by  its  adherent  border,  to  the  rim  of 
the  orbit,  where  it  is  continuous  with  the  periosteum  and  the  fibrous  wall  of 
the  ocular  sheath.    Its  free  border  is  margined  by  the  tarsus. 

2.  Tarsus. — This  is  a  fibrous  lamella  that  forms  a  solid  frame  for  the 
free  border  of  the  lid  :  it  is  elongated,  narrow  at  its  extremities,  thin  at  its 
fixed  border,  where  it  is  confounded  with  the  fibrous  membrane,  and  chan- 
neled on  its  inner  face  by  several  transverse  parallel  grooves  which  lodge 
the  Meibomian  glands.  This  small  fibrous  arc  regulates  the  contraction  of 
the  orbicularis  muscle,  and  prevents  the  lid  being  drawn  into  wrinkles  ;  by 
the  rigidity  it  bestows  on  the  eyelids,  it  allows  these  to  meet,  border  to 
border,  without  puckering,  when  that  muscle  is  in  action. 

3.  Orbicular  Muscle  of  the  Eyelids  (musculus  ciliaris). — Tliis  is  a 
wide  thin  sphincter  common  to  the  two  lids,  applied  to  the  fibrous  mem- 
brane and  the  bone  forming  the  rim  of  the  orbit.  Its  external  face  is 
covered  by  the  skin,  to  which  it  closely  adheres.  A  small  tendon  that 
passes  to  the  lachrymal  tubercle  of  the  nasal  angle  of  the  eye,  is  generally 
considered  as  the  origin  of  the  fibres  of  this  muscle,  the  majority  of  which, 
directed  upwards,  are  disposed  in  a  circular  manner  in  the  substance  of 
the  upper  lid ;  while  the  others  go  to  the  lower  lid,  both  joining  at  the 
temporal  angle  of  the  eye. 

The  contraction  of  this  muscle  causes  the  occlusion  of  the  palpebral  open- 
ing. (It  is  a  prominent  agent  in  defending  the  eye  from  external  injury.) 
We  may  regard  as  an  appendage  of  the  orbicularis,  a  little  short,  flat  fascicu- 
lus, usually  designated  the  fronto-superciliary  muscle  from  its  attachments  (or 
corrugator  supercilii,  from  its  function).  It  arises  from  the  outer  face  of 
the  frontal  bone,  passes  downwards  and  outwards,  and  mixes  its  fibres  with 
those  of  the  latter  muscle  at  the  superorbital  foramen,  which  it  covers,  and 
in  the  skin  of  the  eyebrow.  It  has  been  erroneously  considered  an  elevator 
of  the  upper  lid,  for  when  it  contracts,  it  only  corrugates  the  skin  of  the 
eyebrow  by  slightly  drawing  the  nasal  angle  of  the  eye  outwards  ;  this  it 
does  as  well  when  the  lids  are  closed  as  when  they  are  open. 
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4,  Elevatou  Muscr.n  of  thk  Uri'Ku  Eyewd,  or  Oubito-palpebhalis 
{Levator  jMlpehrce). — Wlicn  the  ocular  spliinctei-  ceases  to  contract,  the 
lower  eyelid  droojis  from  its  own  weight ;  the  npper  lid,  however,  requires 
some  special  muscular  agency  to  raise  it,  and  this  it  finds  in  the  levator. 
This  is  a  very  thin,  narrow,  fleshy-band,  lodged  in  the  ocular  sheath  witli 
the  other  muscles  of  the  eyeball,  and  is  related  to  the  superior  rectus,  whose 
course  it  follows.  On  reaching  the  lachrymal  gland,  it  expands  into  a  wide 
aj)oneurotic  membrane  that  passes  between  the  conjunctiva  and  the  fibrous 
plate  of  the  eyelid,  and  terminates  on  the  tarsus. 

It  will  he  seen  that  this  muscle  is  inflected  on  the  eyeball  in  a  pulley- 
like manner,  and  it  is  owing  to  this  disposition  that  it  has  the  power  of 
raising  the  lid.  If  the  eyeball  were  not  present,  the  muscle  would  draw  the 
free  margin  of  the  lid  towards  the  back  of  the  orbit,  instead  of  elevating  it. 

5.  Integuments  of  the  Eyelids.^ — The  diiferent  layers  enumerated  arc 
comprised  between  two  tegunientary  folds,  the  skin  and  conjunctiva,  which 
are  continuous  at  the  border  of  the  eyelids.  We  will  examine  these,  with 
their  appendages — the  eyelashes  and  Meibomian  glands. 

a.  SJdn. — Intimately  adhering,  by  its  inner  face,  to  the  orbicularis 
muscle,  this  membrane  is  thin  (smooth),  and  covered  with  numerous  fine 
short  hairs.  In  the  foetus,  it  shows  at  the  orbital  arch,  when  the  skin 
everywhere  else  is  nude,  a  well-marked  semicircle  of  hairs — the  ej'ebrow. 
Pat  is  never  found  beneath  it. 

b.  Conjunctiva. — The  conjunctiva,  as  its  name  indicates,  joins  the  eyelids 
to  the  eyeball.  Very  fine  and  highly  vascular,  this  mucous  membrane  is 
a  continuation  of  the  skin  at  the  border  of  the  lids,  lines  the  inner  face  of 
each  of  them,  envelops  the  anterior  portion  of  the  membrana  nictitans  in  a 
particular  fold,  covers  the  caruncula  lachrymalis,  and  enters  the  puncta  ; 
it  is  then  reflected,  at  the  adherent  border  of  the  eyelids,  on  to  the  eyeball, 
extending  over  the  sclerotic  and  terminal  aponeurotic  expansion  of  the  recti 
muscles.  On  arriving  at  the  margin  of  the  cornea,  it  is  impossible  to  trace 
it  further;  though  it  is  represented  by  the  thin  layer  of  pavement  epithelium 
already  described.  At  the  surface  of  the  lachrymal  caruncle,  it  shows 
some  very  fine  hair  bulbs.  It  possesses  some  papillae  (on.  the  palpebral 
portion  only,  the  ocular  reflection  being  thinner,  and  having  none  of  these 
nervous  processes),  and  tubular  and  aggregate  glands,  as  well  as  closed 
follicles.  We  have  found  large  numbers  of  the  latter,  whose  volume  was 
considerable ;  they  form  a  corona  around  the  cornea. 

The  nerves  of  the  conjunctiva  terminate  by  small  oval  enlargements, 
the  corpuscles  of  Krause. 

(The  ocular  portion  has  generally  very  few  blood-vessels  visible  ifi  healtli ; 
when  inflamed  it  becomes  intensely  red  and  vascular.) 

c.  Eyelashes. — These  are  two  rows  of  hairs  (cilia)  implanted  in  the  free 
border  of  the  lids,  and  destined  to  prevent  the  entrance  of  dust  and  small 
particles  of  foreign  matter  into  the  eye.  They  are  much  longer,  and  more 
abundant  and  stronger,  in  the  upper  than  the  lower  lid,  their  presence  there 
being  more  necessary,  as  extraneous  particles  are  most  likely  to  enter  the  eye 
when  falling.  But  if  the  eyelashes  of  the  lower  lid  are  few  and  rudimentary, 
this  is  compensated  for  by  the  presence  on  its  surface  of  some  long  bristly 
hairs,  scattered  here  and  there,  and  exactly  like  the  tentacula  of  the  lips. 

Like  all  hairs,  without  exception,  the  eyelashes  are  flanked  at  their 
base  by  two  or  three  small  sebaceous  glands,  whose  duct  opens  into  their 
follicle. 

d.  Meibomian  glands. — These  are  little  masses,  analogous  to  sebaceous 
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glands,  which  open  alternately  into  a  common,  very  long  excretory  canal. 
They  are  lodged  in  the  transverse  grooves  observed  on  the  inner  face  of  the 
tarsal  ligaments.  The  unctuous  matter  they  secrete  is  thrown  out  on  the 
free  border  of  the  lids,  and  enables  these  to  retain  the  tears  more  easily 
within  the  oculai-  cavity.  In  sick  animals,  this  secretion  accumulates  at  the 
canthi  and  base  of  the  lids.  (Each  gland  consists  of  a  central  tube,  with  a 
number  of  openings  round  its  sides  leading  to  short  ci©cal  dilatations.  The 
secretion  also  facilitates  the  movements  of  the  lids.) 

6.  Vessels  and  Nekves  of  the  Eyelids.— These  membranous  curtains 
receive  their  blood,  for  the  most  part,  by  the  supra-orbital  and  lachrymal 
arteries,  and  the  orbital  branch  of  the  superior  dental  artery.  The  terminal 
extremities  of  the  three  sensitive  nerves  of  the  eye,  formed  by  the  ophthalmic 
branch  of  the  fifth  pair  and  the  orbital  filaments  of  the  superior  maxillary 
branch,  ramify  m  them.  The  anterior  auricular  nerve  endows  the  orbicularis 
muscle  with  contractility.  The  motor  filaments  of  the  levator  palpebrte  are 
derived  from  the  third  pair. 


2.  Memhrana  Niditans. 

"  This  organ,  which  is  also  named  the  third  eyelid,  winldng  eyelid,  etc.,  is 
placed  at  the  great  (inner)  angle  of  the  eye,  whence  it  extends  over  the 
eyeball  to  relieve  it  from  foreign  bodies  which  may  fall  upon  it.    It  has  for 
its  framework  a  fibro-cai;tilage  -elastic-irregular  in  shape,  thick  and  nearly 
prismatic  at  its  base,  and  thin  anteriorly  where  it  is  covered  by  the  confunc 
tiva ;  It  IS  continued,  behind  by  a  strong  adipose  cushion,  which  is  insinuated 
between  all  the  muscles  of  the  eye,  and  to  which  it  is  loosely  attached  No 
muscle  directly  concurs  m  the  movements  of  this  body  :  they  are  entirely 
mechanical     When  the  eye  is  in  its  usual  position,  there  is  only  pei^ 
ceived  the  fold  of  conjunctiva  that  terminates  it  in  froLt;  the  remaindef  s 
concealed  m  the  fibrous  case  of  the  eye.    When,  however,  the  lattS  s 
withdrawn  into  the  orbit  by  the  contraction  of  its  recti  muscles,  the  globe 
compresses  the  fatty  cushion  belonging  to  the  cartilage;  this  cushion 
pressing  outwards,  pushes  the  membrana  before  it,  and  the  lat  er  then  enS 
conceals  the  whole  front  of  the  globe.    This  movement  is  instantanemis 
but  It  may  be  momentarily  fixed  by  pressing  gently  on  the  eve  when  tS 
animal  retracts  it  within  the  orbital  cavity.  ^ 
f  •  m?mbrana  is,  as  will  be  seen  from  the  above  to  main 

Z  d%t:tflid7^^^^^  1  fr^'.'  '1  ^^"^^^"S  xnatteT'that  h  ve 
escaped  tfie  eyelids;  and  what  clearly  demonstrates  this  function  is  the 

whose  hands  are  perfect,  it  is  rudimentary.    In  tetanus  tL  ,;i?  i  ' 
nictitans  often  remains  permanently  over  the  eye,  IrcolsSuere  0^!!^ 
continued  contraction  of  the  recti  muscles."— i?'.  Lecoa  ''''''^^'i"^"^'' 
(Towards  the  middle  of  the  outer  fno^  nf  ih^  i 
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"  This  apparatus  comprises  :  1,  A  glaiul  wl>iel.  secretes  the  ^  J' ^ 
scries  of  eaB.l8  that  earry  tho  superfluous  flu.d  to  the  external  onSeo  of  the 

Mrwiai  »fa«i-This  glanS,  situated  between  tho  orbital  process  and 
Wii  jii  »■  S"^-      ,  it  is  sopavatod  by  the  superior 

the  uppei-  l  ».  t  of  „„„„j  „„  iti  „pix.,.  faee,and  eonea.e 

rectm  and  }°™'"Xu^^^^^^^^  1»*  "  "'Ij""'"-    ^ut  little  developed,  .t 

ltS:Zr:Stn  outrLC^^^^      «.  temporal  (outer)  aug,e  of 
t  "^iSv^and  its  eharacter  may  even  ehauge  under  the  same 

— for  the. 

form)  body,  f^'^^f^  "if;/ ft^^^^^^^^^  ii°no   toTmo'e  ftaS 

nnoven  and  .tuated^^^^^^^^^ 

a  small  told  ot  ,  •  ,  °      readily  seen  on  its  siu-face.  It 

r^ltlinmS^eli-Sti  gllT  'k'^ tubes  ,^y  a..om,d  the  hair 

.;;o— tf;rori;^£°^^^^^^ 

is  longer  than        ■"^""4;  ^'^Lte^  and  eovorod  by  a  stratiSed 

muoous  membrane  .,,""„,  „„„iuncti»a. 

pavement  epitholinm,  ° ''^^j/,^^!'  Sod  L  'ho  intuudibnlnm  that 

L''Avf  '''C-''T^^'^^^^^^  name,  reeeives  the  te,ars 

precedes  the  '""'"Tm"!  '"i™™  »"  ™?  °    ,    i,^i„.,inal  canal.    Its  mucous 

into  this  long  duct,  wh.oh  »f°"<l  ,,f  J,'^:„  °rarof  the  lachrymal  bone 
About  one  haU  of  .tsconrso.sm^^^^^^  ^^^.^  bones. 

Sr"r  of  the  ;ri''irtenea*  ".0  na«>l  mueons  membrane,  .hence 
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it  passes  to  the  inner  sm-faco  of  the  outer  wing  of  the  nostril  •  thoro  it 
terminates  by  an  orifice,  sometimes  two,  that  looks  as  if  iiunchcd  out  of  the 
membrane,  towards  the  lower  commissure,  near  the  point  where  there  is  a 
line  of  demarcation  between  the  dark  colour  of  the  skin,  and  the  rosy  tint 
of  the  mucous  lining. 

"  This  aperture  constitutes  the  '  nasal  outlet '  {efjout  nasal). 

"  The  epithelium  of  the  membrane  lining  the  canal  is  ciliated  in  its 
bony,  stratified  m  its  nasal,  portion.  On  the  surface  of  the  membrane  are  to 
be  seen  the  openings  of  the  secretory  ducts  of  some  conglomerate  glands 
which  are  lodged  in  the  walls  of  the  canal.  Throughout  its  extent,  the 
canal  is  lined  by  a  continuation  of  the  mucous  membrane  of  the  lachrymal 
sac.  In  Solipeds,  this  canal  opens  on  the  cutaneous  surface  at  the  entrance 
ol  the  nostrils ;  and  it  therefore  happens  that  in  these  animals  the  con- 
junctiva, with  Its  dependencies,  forms  a  particular  mucous  membrane  really 
apart  from  the  great  gastro-pulmonary  membrane. 

"  In  the  Ass  and  Mule,  the  orifice  of  the  lachrymal  canal  is  situated  at 
the  inner  face  of  the  outer  wing  of  the  nostril,  and  not  near  the  inferior 
commissure,  as  m  the  Horse."— J'.  Lecoq  :  '  Exterieur  du  ChevaL'  etc. 

(Sometimes  this  outlet  is  double.  The  lachrymal  secretion  is  not  only 
useful  m  facilitating  the  movements  of  the  eyelids  over  the  eyeball,  but  it 
washes  away  dust  and  hui-tful  matter  from  off  the  sui-face  of  the  cornea, 
keeping  the  latter  clean,  moist,  and  healthy.) 

DIFFEEENTIAL  CHARACTEES  IN  THE  VISUAL  APPARATUS  IN  OTUEE  THAN  SOI.IPED 

ANIMALS. 

v^ith  blue,  fn  the  (Tt  is  abfent     the  pt^/fn  r'";'^'.      '  '^'^^  ^^'^'t^'  b°^^l<=^--^ 

membraue  has  also  a  net.Uk  of  noTVtH^  ""i|°™ly  Wacic ;  this 

muscle,  which  arises  from  the  innertri  X  ^if "  Crampto.^s 

their  eyes  iu  the  dark.)  ^o^^Poaed  of  lime  salts;  to  this  is  o^ying  the  brilliancy  of 

.Ji^  t  "^'tSyS  i^"^"^  II"  rBammifers.  the  contractile  fibres  are 
colour  lhau  in  the  Horse    L  fL  s/f^^  1^'  ^^^^  '"^s  a  brighter 

theDogitseo£Sa1^;Jor^  '^^^^^^^^^^  WucT  In 

in  young  animals  a  brig  rWi  e     Thf  pnnf  frJlt'^^         ^^l?  S^'on  ;  and 

the  Sheep  and  Goat  it  "is  more  elon^tcd     in  (1  m -f " 

muoli  dilated,  it  is  the  sa.ne  in  the  S  -  but  "  1*      ^'Vcular,  an.],  when  very 

vertically,  and  may  be  so  narrow  as  to  lem'esenf'nn  ^'^^  "'"^^  elliptical 

slit.    (In  the  Fh,  it  is  round  )  ^'^l'^'^^'^"*  """""g  more  than  a  thin  perpendicular 

same  iu  all  the  other  animals  AiTAUATi-s.-Tho  motor  organs  arc  nearly  the 
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(Tho  postorior  rectus,  or  retractor  muscle,  ia  ino«t  developed  in  Ruminants,  which 
during  tlieir  whole  time  of  feeding,  have  the  head  in  a  depen.lent  pomtiou  "'"^^  ot 
the  Caruivora,  iuBtea.l  of  this  muscle  forming  a  complete  hollow  cone,  as  m  '^"'^  '^^^ 
there  are  fonr  distinct  strii.s,  almost  resembling  a  ►ec.nd  set  of  recti  'nu^ff  •  *  '^''^P 
teuted,  and  inserted  into  the  posteiior,  instead  of  the  anter.or.  portion  of  the  BJ^'  «•) 

Muxdes.-Binh  have  only  six  muscles:  four  recti  and  two  "^ique  l ho  latter 
arise  from  the  anterior  wall  of  the  orbit;  consequently,  the  great  oblique  does  not  puss 

J^£)/rf/-The  disposition  of  tliese  is  the  same  in  all  mammifers.  In  Birds,  the  lower 
lid  is^t  iflarUst,  and  is  furnished  with  a  particular  depressor  muscle;  there  are  no 
Meibomian  gland  .    There  is  a  third  eyelid,  corresponding  to  the  membrana  uietilans  of 
mfndmnodL    it  is  sufficiently  extensive  to  cover  tho  entire  front  of  the  eye 
^    GZ<.  ?-In  ^«l-«a«is,  the  Piq,  and  in  Hinls,  there  is  found,  annexed  to  the  mem- 
bramx   £itans,  H«rrfer'.s'.j/a«d-a  conglomerate  gland,  with  ad'pose  epithelium  m 
mammi^^rs  and'eylinilricalind  granular  in  Birds    It  'f^^'^^'^'J^^t 
which  is  thrown  out  on  the  membrana  by  one  or  two  orifices.    Its  use  is,  doubtless  lo 
Soirthe  molem^      of  that  organ  over  the  surface  of  the  eye,  as  well  as  those  of  the 
i^X^    flTthe  Ox  this  gland  and  its  ducts  are  ha-ge.    The  l.chrymal  gland  is  also 
vlSnoS  and      n'nkl  opening  is  situated  higher  in  tl-  nostril  ti.an^  Hors... 
Tn  fhP  Sh^pn  there  are  found,  iiCiir  the  lachrymal  fossa,  several  a(Upose  toiiicics  wiueii 
£  not  pSV  y  belon^^^  to  this  apparatus,  ind  which  secrete  a  consistent,  unc  uous, 
Jellow  maTtei^    In  the  Pig,  the  lachrymal  ducts  are  separated,  by  a  bony  partition, 
into  two  sets,  as  far  as  the  lachrymal  sac.)  _  .      +v,«  Tnnvillarv 

(Orbital  cnviU,-ln  Ruminants,  the  frontal  and  superior  extremity  of  the  maxillary 
bone^contriCte  largely  to  the  formation  of  this  cavity.    In  the  Fig,  the  "PPer  part  of 
SrorMtttt  comp'Jed  by  the  orbital  process  of  the  ^-^^-^-1'^^-%^^^^^^ 
continued  by  a  ligament.    In  the  I^og,  the  'l?^^]'^' X^!^Tr^^ 
SSttd  ffi^l^l  P^Si/^r^Ji^mS^lo?^^ 
to  form  the  upper  wall.) 

COMPARISON  OF  THE  VISUAL  APPAKATTJS  OF  MAN  WITH  THAT  OF  ANIMALS. 

-FssFVTiAL  Organ  of  Vision.— The  eyeball  of  Man  is  almost  spherical,  as  in  the 
p«vS  vn^   The  s!'tro4°c  does  uot  differ  much.  The  cornea  has  two  limitary  membranes. 

the.,  are        cone,  in  the  >'y«y°i»';,St3  .fmimals  r.bkh  have  the  axe. 

""Se  i,  ..thins  par«ar  in  '^'^J^l^^^StX'S- >• 

The  „«-Ies  are      ^'^^^^^■^"^  ^Z^Xi.^Ji.  i.  prein..  The 
ZifJ^:tJ"'^i>^"<'r.  0«       S"fa»  of  the  infer,™  me.ia.. 
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CHAPTER  V. 


AUDITORY  APPARATUS. 

The  sense  of  bearing,  destined  for  the  percejation  of  sounds  produced  by  the 
vibration  of  bodies,  has  for  essential  ageuts  the  auditory  or  eighth  pair  of 
encephalic  nerves,  whose  terminal  fibrillse  ramify  in  the  membranous  walls 
of  a  system  of  cavities  forming  the  internal  ear ;  these  cavities  are  excavated  in 
the  substance  of  the  petrous  bone,  and  communicate,  externally,  by  means  of 
two  other  systems  of  diverticuli,  which  constitute  the  middle  and  external  ear. 


Abtiole  I. — Inteenal  Ear,  or  Labyrinth. 

{Freparal ion.~T\\e  dissection  of  this  part,  from  its  minuteness  and  complexity,  as 
well  as  the  density  of  the  bone  surrounding  it,  cannot  be  made  with  advantage  by  the 
student.  He  is,  therefore,  recommended  to  study  it  in  special  preparations,  and  in  the 
following  description.) 

The  cavities  which,  together,  compose  this  part  of  the  auditory  apparatus, 
being  entirely  channeled  within  the  petrous  portion  of  the  temporal  bone, 
have  their  walls,  forming  the  osseous  labyrinth,  constituted  by  that  bone! 
They  contain  the  soft  parts,  named  the  membranous  labyrinth,  and  fluids 
(^endolymph). 

the  osseous  labyrinth. 

This  is  composed  of  three  portions  :  the  vestibule,  semicircular  canals,  and 
cochlea. 

1.  TJie  Vestibule. 

This  is  a  small,  somewhat  oval  cavity,  in  the  centre  of  the  bone,  and  out- 
side the  perforated  bony  plate  that  forms  the  bottom  of  the  internal  auditory 
hiatus.    It  is  a  real  vestibule,  with  regard  to  the  other  parts  of  the  labyrinth 
which  all  open  into  it.  ' 

On  its  external  loall  is  the  fenestra  ovalis  (fenestra  vestibuli),  an  opening 
closed  by  the  stapes.  The  imier  shows  the  foramina  through  which  the 
filaments  of  the  vestibular  branch  of  the  acoustic  nerve  pass.  Below  and  in 
front,  18  a  large  orifice,  the  commencement  of  the  scala  cochlese:  above,  are 
five  little  apertures,  the  openings  of  the  semicircular  canals. 


2.  The  Semicircular  Canals. 

Three  in  number,  and  very  narrow,  these  canals  owe  their  name  to  their 
form.  They  are  placed  above  the  vestibule,  like  three  semicircular  arches 
united  m  a  triangular  manner  at  their  base,  and  are  distinguished  as  superior 
or  anterior,  posterior,  and  external.  The  first  two  open  together  by  their 
adjacent  extremities,  into  the  vestibule;  consequently,  there  are 'only  five 
orifices  of  the  semicircular  canals  in  this  cavity  ;  in  addition,  the  adjoining 
openings  of  the  posterior  and  external  canals  are  so  close  to  each  other 
that  they  appear  to  be  sometimes  united  at  the  bottom  of  a  short  common 
canal. 

3.  The  Cochlea. 

Situated  external  to,  and  below  the  vestibule,  at  the  inner  wall  of  tho 
cavity  of  the  tympanum,  the  snail-shell  or  cochlea  is  well  named,  as  it  presents 
exactly  the  form  of  certain  molluscs'  shells.    It  is  a  spiral  ^o^S  canal! 
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twisting  downwards,  forwards,  and  upwards,  around  a  central  conical  axis 
(the  modiolus) ;  bo  that  its  centre  nearly  corresponds  to  the  mncr  \yall  of  tho 
^  ^'  tympanum.     A   partition — the 


Fig.  392.. 


SECTION  THEOUGH  ONK  OF  THE  COILS  OF  THE 
COCnLEA. 


lamina  sjnralis,  spiral  like  the 
cavity — divides  it  into  two  dis- 
tinct sections  or  scalm  :  a  supe- 
rior and  inferior ;  this  lamina  is 
attached  by  its  inner  border  to 
the  central  axis  of  the  cochlea, 
but  is  free  at  its  external  margin, 
which  does  not  quite  reach  the 
periphery  of  the  cavity.  The 
two  scalsB,  therefore,  communi- 
cate, in  the  skeleton,  by  means 
of  an  opening  (the  helico-trema) 
that  follows  the  free  border  of 
the  lamina  spiralis  throughout 
its  extent. 

  The  inferior  scale  (or  scala 

ST,  Scala  tympani ;  sv,  Scala  vestibuli ;  cc,  Canalis  vestibuli)  enters  the  vestibule ; 
cochleas;  membrana  of  Reissner.—«s  to  Lamina  cojumencement  of  the  supe- 
spiralis  membranacea;  fc,  Liinbus  lamina;  spi-  scala   tympani,  is 

^S^I'Jt^'^i.SS:^''^^  the  fenes.4'.-otunaa 

by  the  black  line ;  ho,  Lamina  spiralis  ossea ;  I,  (^fenestra  COClllece),  wlncll  brings 
Membrana  teotoria ;  b,  Membrana  basilaris ;  Co,   ^'j.  ^^^.q  communication  with  the 

Organ  of  Corti ;  hp,  Ligf^^^/*"'",.  ^Pj?,!'' '       middle  ear,  without  the  presence 

of  »  membmne  exactly  closing 
'   '  that  aperture. 

THE  MEMBRANOUS  LAB'SEINTH. 

The  membranous  labyrinth  comprises  three  parts,  corresponding  to  the 
three  cavities  of  the  osseous  labyrinth:  1,  The  vesUhule ;  2,  The  ser,u- 
circular  canals ;  3,  The  cocMea. 

1.  The  Membranous  Vestibule. 
This  is  composed  of  two  sacs  with  thin, 
soft  walls,  lodged  in  the  osseous  labyrinth ; 
the  superior  is  the  largest,  is  oval-shaped, 

1,  Modiolus  ;  2,  Infundibulum  in  which  the  mo- 
diolus terminates  ;  3,  3,  Cochlear  nerve,  send- 
ino-  its  filaments  through  the  centre  of  the 
modiolus;  4,  4,  Scala  tympani  of  the  first 
turn  of  the  cochlea ;  5,  5,  Scala  vestibuh 
of  the  first  turn ;  the  septum  between  4  and 
5  is  the  lamina  spiralis ;  a  filament  of  the 
cochlear  nerve  is  seen  passing  between  the 
layers  of  the  lamina  to  be  distributed  in  the 
membrane  investing  the  lamina;  8,  Loops 
THE  MODIOLUS.  formed  by  the  filaments   of  the  cochlear 

nerve  on  the  lamina  spiralis;  9,  9,  Scala  tympani  ^,Jhe  -ond  turn  o^  h^ coc  l.i 
\o,  10,  Scala  v-f^^J/^  .Vs^l^veSi 

Thoremaimng  '''^  /Y^X  to  the  remaining  half  turn  of  the  scala  tymp.in..  Hic 
passing   through  it   leads  to^  tne  lern^  ^        ,..,,n,„li  puvvcs  si.irallv  rouud  to  con- 


Fig.  393. 


SECTION  OF  THE  COCHLEA  PAEALLEL  TO 
'its  axis,  THEOUGH  THE  CENTRE  OF 
THE  MODIOLUS. 


=  ,  •  -  f  rmi  etc  flcT  o  ir  s  ^a  v;;tiWi  c™  spirally  ^ouud  to  con- 
osseous  lamina  torming  th«  Hooi  °  ^    ^  ,  throus;h  which  a  bristle  is  passed; 

.Iiiddle  tum  of  t..  cochlea. 
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and  is  named  tlio  utricnlus  ;  it  communicates  with  the  soraicirciilar  canals,  of 
which  it  is  a  confluent.  The  inferior  is  smaller,  spherical  in  shape,  and 
forms  the  saccuhs  ;  it  appears  to  be  perfectly  closed,  though  in  contact  with 
the  utricnlus. 

The  membranous  vestibule  is  composed  of  two  distinct  layers :  an 
external,  cellular,  and  an  internal,  epithelial,  resting  on  an  amorphous 
membrane.  At  the  expansion  of  the  nervous  filaments,  the  latter  is  absent, 
and  is  replaced  by  a  white  calcareous  substance  (minute  crystalline  particles 
of  carbonate  and  phosphate  of  lime)  which,  in  the  domesticated  animals, 
appears  as  a  powder,  and  is  named  the  calcareous  poioder  of  the  vestibule,  ear 
dust,  or  oioconites  {otoliths). 

(Some  authorities  give  four  layers :  an  external  or  serous,  derived  from 
the  lining  membrane  of  the  labyrinth  ;  a  vascular,  with  multitudes  of  vessels ; 
a  nervous,  formed  by  the  ex2)ansion  of  the  filaments  of  the  vestibular  nerve ; 
and  an  internal  serous  membrane,  which  secretes  the  limpid  fluid  contained 
in  its  interior.  Spots  of  pigment  are  constantly  found  in  the  tissue  of  the 
membranous  labyrinth.) 

2,  The  Membranous  Semicircular  Canals. 

These  are  three  thin  tubes,  which  correspond  exactly  with,  though  they  are 
of  smaller  diameter  than,  the  osseous  semicircular  canals  ;  they  open  into  the 
ntriculus  in  the  same  manner  as  the  latter  do  into  the  bony  vestibule.  Each 
has  one  of  its  two  extremities  dilated  into  a  sac  or  ampulla  (sinus-ampullaceus')  ; 
for  the  two  superior  and  external  canals  it  is  the  anterior  extremity,  and 
for  the  posterior  canal  the  outer  extremity. 

In  structure  they  resemble  the  vestibular  sacs. 

3.  The  Memhranous  Cochlea. 

The  membranous  cochlea  is  represented  by  two  membranes,  which 
complete  the  lamina  spiralis;  they  continue  the  osseous  laminse  of  the 
latter,  and  are  inserted  into  the  external  wall  of  the  cochlea. 

They  give  rise  to_  thi-ee  cavities,  or  scales,  in  the  interior  of  this  portion 
of  the  ear  :  an  inferior,  or  tympanic  scala ;  a  superior,  or  vestibular  scala  ; 
and  a  middle  or  auditive  scala,  in  which  the  organ  of  Corti  is,  lodged.  The 
vestibular  scale  is  itself  divided  by  the  membrane  of  Beissner  into  two  canals 
— the ^j-o^er  vestibular  scala,  and  Lowenberg's,  or  the  collateral  scala;  so  that, 
in  reality,  there  are  four  cochlean  scales. 

We  do  not,  therefore,  find  in  the  cochlea,  as  in  the  other  regions  of  the 
labyrinth,  a  system  of  membranous  cavities  included  in  osseous  cavities. 

The  structure  of  the  membranes  that  limit  the  auditive  scala  is  not 
perfectly  known,  and  is  still  disputed  by  anatomists ;  but  connective,  epi- 
thelial, and  nervous  elements  appear  to  form  their  base. 

With  regard  to  the  organ  of  Corti,  it  is  a  very  curious  and  interesting 
portion  of  the  auditory  scala,  being  formed  by  a  series  of  solid  and  elastic 
arches  resting  by  theii-  extremities  on  the  membrane — the  basilar— that  sepa- 
rates the  auditory  from  the  tympanic  scala,  their  convexity  being  towards 
the  superior,  or  membrane  of  Corti.  These  arches  number  about  tliree 
thousand  in  Man,  and  are  composed  of  two  portions  or  articles :  an  external 
and  an  internal,  imited  by  a  thickening  in  the  vicinity  of  the  membrane  of 
(Jorti.  To  these  elastic  arches  arc  added  conical  or  fusiform  colls,  whoso 
nature  is  not  yet  determined. 
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FLUIDS  OV  THE  LABYRINTH. 

Tliese  liquids  nre  of  two  kinds  :  one  is  contained  in  the  membranous 
labyrinth,  tho  other  in  the  osseous  hxbyrinth. 

Tlio  fluid  of  the  memhranom  labyrinth,  or  endo-lymph  of  Breschct,  is  con- 
tained in  the  sacs  and  tubes  constituting  the  membranous  vestibule  and 
semicircular  canals.  It  is  limpid  and  fluid  like  water.  The  fluid  of  the 
osseous  lahi/rinth,  or  peri-lymph  of  Breschet,  fills  the  two  scales  of  the  cochlea, 
and  bathes  the  exteriuil  surface  of  the  vestibule  and  membranous  semi- 
circular canals,  which  it  separates  from  the  corresponding  walls  of  the 
osseous  labyrinth. 


DISTUIBUTION  AND  TERMINATION  OF   THE  AUDITORY  NERVE    IN  THE  MEM- 
BRANOUS LABYRINTH. 

This  nerve  (the  portio  mollis  of  the  seventh  pair)  divides,  as  we  have 
said,  into  two  branches  :  a  cochlear  and  a  vestibular. 

The  cochlear  branch,  the  largest,  reaches  the  base  of  the  cochlea, 
where  it  breaks  up  into  a  large  number  of  fasciculi,  one  portion  of  which 
expands  over  the  first  turn  of  the  lamina  spiralis,  the  other  on  the  second, 
and  a  third  on  the  third  ;  the  latter  ramifications  penetrate  to  the  auditory 
scala,  and  terminate  above  or  below  on  the  organ  of  Corti. 

The  vestibular  branch  divides  into  three  portions,  whose  terminal  fila- 
ments ramify  in  the  wall  of  the  sacculus,  utrieulus,  and  the  ampuUse  at  the 
extremities  of  the  three  semicircular  canals. 

The  precise  manner  in  which  these  filaments  of  the  auditory  nerve 
terminate  is  doubtful.  (Breschet  says  they  communicate  and  form  a  series 
of  minute  arches.  Some  of  the  filaments  of  the  other  nerves  pass  into  the 
sac,  and  come  into  contact  with  the  otoeonies  or  ear-dust  in  its  interior.) 

'(The  membrane  of  the  labyrinth  is  supplied  with  blood-vessels  by  a 
branch  of  the  basilar  artery,  which  passes  with  the  auditory  nerve  to  the 
bottom  of  the  meatus,  and  divides  into  twigs  corresponding  with  the  nerve 
divisions  ;  its  ultimate  ramifications  terminating,  in  the  form  of  a  fine  net- 
work, on  the  membranous  labyrinth  and  the  spiral  lamina  of  the  cochlea. 
The  blood  is  returned  by  the  auditory  vein,  which  enters  the  superior 
petrosal  sinus.) 

Article  II. — Middle  Ear  or  Tympanum. 

Excavated  in  the  substance  of  the  tuberous  portion  of  the  temporal  bone, 
on  the  limit  of  the  petrous  and  mastoid  sections,  but  chiefly  in  the  latter, 
the  middle  ear  constitutes  an  irregular  cavity,  which  we  may  consider  as 
composed  of  two  loalls  and  a  circumference. 

The  external  loall  is  principally  constituted  by  the  membrane  of  the  tym- 
panum. The  internal  ivall,  formed  by  the  petrous  bone,  ofters  two  openings— 
the  fenestra  ovalis  and  fenestra  rotunda,  the  one  situated  bchmd  the  other, 
and  separated  by  a  small  eminence  named  the  promontory.  The  arcumfcrence 
is  occupied  for  nearly  the  whole  of  its  extent  by  the  mastoid  cells,  large 
open  cavities  in  the  tympanum.  ,       „  ,  3  ^^ 

Internally,  the  tympanum  contains  a  chain  of  small  bones  named  tlie 
malleus,  incus,  08  orbiculare.  and  stapes;  these  boues  form  the  medium  of 
communication  between  the  tympanum  and  the  fenestra  ovalis— trom 
one  wall  to  the  other  of  tho  cavity  of  the  tympanum. 

This  cavity  is  lined  by  a  fine  mucous  membrane,  which  is  contmuous  with 
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that  lining  tlie  pharynx  by  means  of  a  cartilaginous  canal — the  EuvlacUan  tube, 
which  conveys  the  external  air  to  the  mitldlo  ear. 

We  will  glance  briefly  at  the  anatomical  characters  of  the  parts  enu- 
merated, and  which  enter  into  the  formation  of  the  middle  ear. 

1.  Menibram  Tympani. 
Situated  on  the  external  wall  of  the  middle  ear,  which  it  separates  from 
the  bottom  of  the  auditory  canal,  this  membrane  is  oval  in  shape.  It  is 
thin,  dry,  and  capable  of  vibrating.  Its  inner  face,  inclining  inwards  and 
slightly  convex,  is  adherent  to  the  handle  of  the  malleus.  Its  external 
face  is  slightly  concave  (towards  the  meatus).  The  circumference  is  fixed 
in  a  bony  frame  named  the  tympanal  circle,  which  is  sharply  defined,  but 


Fig.  394-. 


RIGHT  TYMPANIC  CAVITY  OF  TUE  UORSe's  EAR  ;  ANTERIOR  PLANE,  VERTICAL 
AND  TRANSVERSE  SECTION. 

A,  Auditory  canal ;  B,  Membrana  tympani ;  c,  Malleus  ;  d,  Incus  ;  E,  Os  orbiculare  ; 
F,  Stapes ;  G,  Mastoid  cells ;  ll,  Fenestra  ovalis ;  i.  Vestibule ;  J,  K,  L,  Outline  of 
the  semicircular  canals  ;  M,  Cochlea ;  N,  Commencement  of  the  tympanic  scala. 


incomplete  at  its  upper  part,  and  enveloped  by  the  mastoid  cells,  whose 
cavities  radiate  around  this  circle. 

Although  very  thin,  this  membrane  is  composed  of  three  layers:  a 
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middle,  of  a  fibrous  (and  muscular)  character  (fibres  radiating  towards  the 
centre,  and  also  circular)  ;  an  external,  epidermic ;  and  au  internal,  the 
mucous  membrane  of  the  middle  oar.  It  has  vessels  and  nerves  in  the 
external  and  internal  layers.  (This  membrane  receives  those  vibrations  of 
the  air  which  set  in  movement  the  chain  of  bones  in  the  ear,  and  thus 
propagates  them  to  the  fenestra  ovalis  and  labyrinth.) 

2.  T7ie  Promontory,  Fenestra  Ovalis,  and  Fenestra  Botunda. 

Placed  in  the  upper  part  of  the  tympanic  wall,  the  promontonj  is  only  a 
very  small  eminence  separating  the  fenestra  rotunda  from  the  fenestra  ovalis. 
(It  is  marked  by  grooves  in  which  lie  the  branches  of  the  tympanic  nerves.) 

The  fenestra  ovalis  {fenestra  vestibuli),  situated  in  front  of  the  promontory, 
is  an  opening  whose  form  is  sufficiently  indicated  by  its  name.  It  is  the 
opening  of  communication  between  the  tympanum  and  osseous  vestibule, 
and  is  closed  by  the  base  of  the  stapes  and  the  lining  membrane  of  both 
cavities. 

The  fenestra  rotunda  (fenestra  cocMecs)  is  separated  from  the  preceding 
by  the  promontory,  and,  placed  behind  this  small  projection,  it  is  closed  in 
the  fresh  state  by  a  thin  membrane  (m.  tympani  secundaria),  that  forms  a 
kind  of  cUaphragm  between  the  middle  ear  and  the  tympanic  scala  of  the 
cochlea.  (The  aqueduct  of  Fallopius  is  a  canal  commencing  at  tlie  internal 
ear,  passing  above  the  fenestraja  and  promontory,  and  terminating  at  tlie 
mastoid  foramen.  It  contains  the  facial  nerve,  which  passes  thi-ough  the 
tympanic  cavity.) 

3.  The  Mastoid  Cells. 

These  cells  occupy  all  the  circumference  of  the  tympanic  cavity,  except 
above.  They  are  small,  more  or  less  irregular,  and  deep  spaces,  separated 
by  thin  partitions  radiating  around  the  tympanic  circle,  and  whose  free 
margin  is  turned  towards  the  centre  of  the  cavity. 

In  several  animals,  and  particularly  the  Carnivora,  the  mastoid  cells 
form  a  special  compartment  in  the  tympanic  case,  communicating  with  the 
latter  by  a  single  opening.  (In  the  Sheep  and  Goat,  the  mastoid  ceUs  and 
their  bony  septa  are  entirely  absent.) 

4.  The  Bones  of  the  Middle  Ear.    (Fig.  395.) 

Four  articulating  bones  (ossicula  auditus)  named  the  malleus,  incus,  os 
orhiculare,  and  stapes,  compose  the  bony  chain  of  the  middle  ear ;  this  chain 
extends  in  a  broken  course  from  the  external  to  the  internal  wall  of  the 
tympanum.  The  pieces  are  movable  on  each  other,  and  are  united  by 
ligaments  and  moved  by  muscles. 

1.  Malleus  {hammer). — This  is  the  longest  of  the  bones,  and  offers  a 
handle  and  a  head.  The  handle  (manubrium)  is  placed  almost  vertical,  and 
firmly  fixed  to  the  inner  face  of  the  membraua  tympani.  The  heaii, 
directed  upwards,  has  a  diarthrodial  facet  for  articulation  with  the  incus. 
The  nech,  or  upper  part  of  the  handle,  shows  two  small  processes  for  insertion 
(processes  gracilis  and  hrevis),  the  innermost  of  which  is  very  developed. 

2.  Inous  (anvil).— This  bone  presents  a  body  or  middle  portion,  and 
two  branches.  The  body  is  channeled  externally  by  a  diarthrodial  facet 
coiTCSponding  to  that  on  the  malleus.  Of  the  two  branches,  the  superior 
terminates  in  a  blunt  point;  while  the  other,  inferior,  is  united  at  its 
extremity  to  the  os  oibicularc. 
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3  Os  Orbioulare.— This  is  a  little,  circular,  discoid  bono,  included 
between  the  inferior  branch  of  the  incus  and  stapes. 

4  Stapes  (s^/nvij}).— Eeiuarkable  for  its  shape,  which  is  exactly  that 
of  a  stirrup  this  bone  is  placed  almost  horizontally.  Its  summit  (or  head) 
articulates  with  the  os  orbiculare ;  its  middle  part  is  divided  into  two 
branches  having  between  them  an  aperture  that  is  closed  by  the  tympanic 
mucous  membrane.  Its  base  is  received  into  the  fenestra  ovalis,  and  re- 
sembles that  cavity  in  shape;  it  is  maintained  in  its  position  by  the  mucous 

Fig.  395. 


HONES  OF  THE  MIDDLE  EAR  OF  THE  HORSE. — From  an  xmpublished  Drawing  htj  Lnvooat. 
M,  Malleus;  1,  Handle;  2,  Head. — E,  Incus;  I,  Inferior  branch;  2,  Superior  branch; 
3,  Body. — L,  Os  orbiculare ;  E^,  Stapes  ;  1,  Summit ;  2,  2,  Branches ;  3,  Base. — 
Me,  Muscle  of  the  stapes ;  o,  Bony  nucleus  in  the  terminal  tendon. 

lining  of  the  tympanum,  which  passes  over  the  stapes,  after  being  reflected 
around  the  margin  of  the  fenestra  ovalis. 

(These  bones  transmit  the  vibrations  of  the  membrana  tympani  to  the 
fluid  in  the  labyrinth.) 

5.  Ligaments  of  the  Auditory  Bones. — We  need  only  mention  the 
existence  of  these  here,  as  they  are  too  small  and  unimportant  to  merit  a 
particular  description. 

6.  Muscles  of  the  Auditory  Bones. — Foiu'  muscles  have  been  de- 
scribed :  three  destined  to  move  the  malleus,  and  one  for  the  stapes.  But 
two  of  these  being  extremely  small,  and  their  muscular  character  doubtful 
to  many  anatomists,  we  will  only  notice  the  internal  muscle  of  the  malleus 
and  that  of  the  stapes. 

a.  The  internal  muscle  of  the  malleus  {tensor  tympani,  musculus  intcrnus 
mallei). — This  is  a  little  elongated  fasciculus,  lodged  in  a  particular  groove 
in  the  mastoid  portion  of  the  temporal  bono,  and  arises  near  the  superior 
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extremity  of  the  Eustachian  tuhe  ;  it  passes  downwards  and  backwards,  and 
terminates  by  a  tendon  wliich  is  reflected  outwards,  in  front  of  the  fenestra 
ovalis,  to  bo  inserted  into  tlio  neck  of  the  malleus. 

b.  Muscle  of  the  slaj)es  (stapedius). — Lodged  in  an  excavation  in  the 
inner  wall  of  tlie  tympanum,  near  the  fenestra  vestibuli,  on  the  course  of 
the  aqnaaductus  Fallopii.  this  muscle  is  remarkable  for  its  brevity,  its 
relatively  considerable  thickness,  and  its  conical  shajie.  It  terminates  by  a 
small  tendon  in  front  of  the  head  of  the  stapes.  In  the  Horse,  Ox,  and 
Slieep,  a  small  bony  nucleus  is  found  in  the  tendon  (Fig.  395,  o). 

(The  tensor  tympani  retracts  the  bones  of  the  ear  inwards.  In  con- 
tracting it  draws  the  handle  of  the  malleus  towards  the  cavity  of  the 
tympanum,  and  this  brings  the  membrane  with  it ;  consequently,  the  con- 
vexity of  the  latter  is  increased  and  its  tension  is  augmented.  In  addition, 
while  the  handle  of  the  malleus  is  carried  inwards,  its  head  is  turned 
outwards  by  a  pivoting  motion,  and  this  pulls  the  body  of  the  incus  also, 
the  long  process  of  which  is  raised  and  inclined  inwards,  pushing  the  os 
orbiculare  and  stapes  towards  the  fenestra  ovalis.  The  base  of  the  latter 
bone  being  in  contact  with  the  fluid  in  the  vestibule,  this  is  stirred  ;  so  that 
this  muscle  likewise  acts  indirectly  in  producing  the  undulations  in  this 
fluid.  The  muscles  of  the  tymjDanum  are  classed  as  tensors  and  laxatois. 
It  is  well  to  know  that  all  are  tensors  and  none  of  them  act  as  relaxors ; 
relaxation  of  the  membrane  occurring  when  the  muscles  are  not  in  action.) 

5.  TJie  Mucous  Membrane  of  the  Tymimnum. 

Very  fine  and  vascular,  this  membrane  covers  all  the  angularities  of  the 
middle  ear,  is  reflected  on  the  chain  of  bones,  and  continued  into  tlie 
mastoid  cells.  It  is  continuous  with  that  lining  the  Eustachian  tube,  and 
thenceforward  should  be  considered  as  a  prolongation  of  the  tegumentary 
membrane  spread  over  the  walls  of  the  pharyngeal  vestibule.  It  is  covered 
by  a  simple  pavement  epithelium. 

6.  Eustachian  Tube. 

The  Eustachian  tube  is  a  fibro-cartilaginous  canal  that  communicates 
between  the  cavity  of  the  middle  ear  and  the  pharynx. 

Extending  in  a  straight  line  beneath  the  base  of  the  cranium,  from  the 
tymiDanic  case  to  the  upper  and  lateral  ^mrt  of  the  pharyngeal  eavitj"^,  tliis  canal 
is  also  named  the  guttural  duct  of  the  tympanum  ;  it  is  nearly  four  inches  long 
in  Solipeds,  "  is  flattened  on  both  sides,  and  bordered  by  the  stylo-pharyn- 
geus  muscle.  Its  upper  or  tympanic  orifice  is  narrow  ;  the  inferior,  tjuttural, 
ov  pharyngeal  orifice,  situated  near  and  behind  the  guttural  oj)enings  of  the 
nasal  cavities,  is  wide,  and  represents  a  great  slit  extending  obliquely  down- 
wards and  outwards ;  the  contiguous  borders  of  this  aperture  are  sustained 
by  a  cartilaginous  plate — a  kind  of  pavilion  formed  by  the  expansion  of  the 
tissue  constituting  the  base  of  the  tube. 

"  In  its  length,  the  guttui-al  duct  is  cleft  inferiorly,  and  by  this  long 
aperture  the  mucous  membrane  escapes  and  descends  to  form  the  large  sac 
peculiar  to  monodactyles,  known  as  the  guttural  pouch. 

7.  Guttural  Pouches. 

"  The  mucous  membrane  lining  the  Eustachian  tube  is  continuous.forward, 
with  that  of  the  pharynx ;  above  and  behind,  it  is  prolonged  into  the  tym- 
panic cavity,  wliich  it  lines.   Below,  it  is  dilated  and  forms  the  guttural  pouch. 
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"Two  in  number,  one  being  on  eacli  side,  the  guttural  pouclies  lio 
Rf^ainst  eacli  otlier  in  the  median  plane,  and  descend  to  tLe  larynx,  where 
they  terminate  in  a  cul-de-sac  constituting  their  fundus.  Before  and  behind, 
they  extend  from  the  anterior  part  of  the  pharynx  to  the  inferior  face  of  the 
atlas.  The  capacity  of  each  is  about  f  ths  of  a  pint ;  but  in  consequence  of 
the  extensibility  of  the  mucons  membrane,  the  extent  and  capacity  of  the 
guttural  pouches  are  particularly  variable. 

"  Irregular  in  shape,  like  the  space  which  it  occupies,  the  guttural  pouch 
corresponds,  behind  and  above,  to  the  base  of  the  occipital  and  sphenoid 
bones.  When  this  reservoir  is  distended,  its  lower  part,  ov  fundus,  descends 
on  the  lateral  portions  of  the  pharynx  and  larynx,  to  the  lower  extremity  of 
the  parotid  gland,  in  the  loose  cellular  tissue  of  that  region, 

"  Externally,  the  guttural  pouch  contracts  numerous  different  relations 
in  the  intermaxiUanj  and  parotideal  regions,  and  in  its  posterior  portion. 

"  a.  In  the  intermaxillary  region,  it  is  in  relation  with  the  tensor  palati, 
pterygoideus  and  hyo-pharyngeus  muscles,  as  well  as  with  the  internal 
maxillary  artery  and  lingual  nerve ;  it  envelops  the  large  branch  of  the 
hyoid  bone,  and  covers  the  inner  face  of  the  internal  pterygoideus  muscle. 

"6.  In  the  parotideal  region,  the  guttui-al  pouch  responds,  above,  to  the 
inner  face  of  the  parotid  gland,  from  which  it  is  separated  by  the  auricular 
vessels  and  nerves ;  a  little  lower,  at  the  posterior  angle  of  the  hyoid  bone, 
to  the  stylo-hyoideus  muscle  and  the  styloid  process  of  the  occipital  bone ; 
here  the  auricular  artery  passes  obliquely  upwards  and  backwards,  and 
the  membrane  of  the  pouch  is  more  closely  united  to  the  parts  covering  it.  _ 

"  Below  this,  the  guttural  pouch  is  in  relation  with  the  stylo-maxillaris 
muscle,  external  carotid,  and  the  nerves  forming  the  guttural  plexus,  such  as 
the  ninth  and  twelfth  pairs,  the  great  sympathetic,  etc.  Lower,  it  is  related 
to  the  parotid  gland,  to  the  inferior  extremity  of  which  it  may  be  prolonged. 

"  c.  Posteriorly. — The  guttural  pouch  is  in  relation  with  the  atlas,  flexor 
muscles  of  the  head,  occipital  artery,  etc.  ;  it  forms  a  fold  that  envelops 
principally  the  pneumogastric  and  sympathetic  nerves,  and,  anteriorly, 
another  fold  that  incloses  the  internal  carotid. 

"  The  mucous  memhrane  of  the  guttural  pouches  is  thicker  and  stronger 
than  that  lining  the  Eustachian  tube  and  the  cavity  of  the  tympanum. 
Only  slightly  adherent  to  the  adjacent  parts,  except  at  the  branch  of  the 
hyoid,  the  inner  face  of  the  stylo-hyoideus,  etc.,  it  is  smooth  internally,  and 
lubrified  by  the  mucus  it  secretes.  It  may  become  the  seat  of  purulent 
collections,  which  compress  the  larynx  and  obstruct  the  respiration,  and  it  is 
in  such  cases  that  the  pouch  is  punctured.  This  membrane  receives 
numerous  fine  vascular  and  nervous  ramifications  fi'om  the  neighbouring 
branches. 

"  The  guttural  pouches  communicate  with  the  pharynx  and  cavity  of  the 
tympanum,  and  usually  contain  air  ;  the  quantity  of  this  may  vary  in  health, 
according  to  the  degree  of  dilatation  of  these  membranous  sacs.  Their 
dilatation  is  chiefly  produced  by  the  palato-pharyngeus  muscle,  several 
fibres  from  which  extend  to  their  mucous  membrane ;  and,  besides,  when 
the  ear  is  erected  this  membrane  is  thrown  into  a  state  of  tension,  through 
the  adhesion  of  the  lower  prolongation  of  the  concha  to  its  sm-face. 

"  The  functions  of  the  guttural  pouches  are  far  from  being  known.  It 
cannot  be  affirmed  that  they  increase  phonation ;  indeed,  their  use  appears 
to  be  rather  related  to  aiidition,  if  it  be  considered  that  these  annexes  of  the 
guttural  duct  of  the  tympanum  coincide,  in  Solipeds,  with  a  less  development 
of  the  mastoid  cells  tlian  in  the  other  animals. 
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"  With  regard  to  tlio  Eiistacliian  tube,  it  Bcrves  to  renew  the  air  in  the 
tympanic  cavity,  this  rouewal  being  indispensable  to  the  perfect  accomplish- 
mout  of  hearing." — Lavocat. 

(It  is  essential  that  the  equilibrium  between  the  external  air  and  that 
in  the  cavity  of  the  tympanum  should  be  maintained,  in  order  to  avert 
irregular  tension,  and  oven  rupture  of  the  mcmbrana  tympani.  Perosino 
states  that  the  guttural  pouches  are  filled  with  warm  air  during  expiration, 
and  that  this  is  partly  changed  for  cold  air  in  inspiration.) 

Aetiole  III. — The  External  Eab. 

The  external  ear  comprises  the  external  auditory  canal,  and  a  widened 
appendage  opening  outwardly,  designated  the  concha  or  'pavilion. 

THE  external  AtTDITORT  CANAL, 

This  canal  {meatus  auditorius  externus),  described  in  the  osteology  (as 
situated  in  the  petrous  bone),  has  at  the  bottom  the  membrana  tympaui, 
which  separates  it  from  the  middle  ear.  Its  entrance,  the  external  auditory 
hiatus,  gives  attachment  to  the  infundibulum  of  the  conchal  apparatus.  It  is 
lined  by  a  thin  integumentary  membrane  intermediate  in  character  between 
the  skin  and  mucous  membrane,  and  has  in  its  substance  a  large  number  of 
glands  and  convoluted  tubes,  analogous  to  the  sudoriparous  glands,  but  here 
named  ceruminous  glands,  as  they  secrete  an  unctuous  matter,  the  cerumen. 

the  concha  or  PAVILION. 

The  external  trumpet-shaped  appendage  named  the  concha  (concha  auris) 
varies  much  in  shape  in  the  different  animals,  though  in  all  it  offers  the 
same  details  in  organisation :  a  cartilaginous  framework  composed  of  three 
pieces,  muscles  to  move  these,  an  adipose  cushion  to  insure  liberty  of 
movement,  and  integuments  covering  the  whole. 

1.  Cartilages  of  the  Concha. 

The  three  pieces  composing  the  concha  are  :  1,  The  conchal  cartilage ;  2, 
Annular  cartilage ;  3,  Scutiform  cartilage. 

1.  Conchaj.  Cartilage. — The  principal  portion  of  the  pavilion,  this 
cartilage  determines  its  general  configuration.  In  shape,  it  resembles  a 
trumpet  with  a  wide  opening  on  one  side.  Its  entrance  is  elliptical,  and 
elongated  vertically,  being  circumscribed  by  two  thin  borders  wliich  unite 
above  at  a  point  that  constitutes  the  summit  (apex)  of  the  organ.  Its  base, 
bulging  in  a  cul-de-sac,  terminates  in  front  by  a  constricted  infundibulum  ; 
it  is  attached  to  the  margin  of  the  auditory  hiatus  by  means  of  the  annular 
cartilage,  and  to  the  surface  of  the  guttural  pouch  by  a  pointed  prolongation 
that  descends  outside  this  annular  cartilage,  beneath  the  parotid  gland,  and 
terminates  by  several  fibrous  filaments.  This  portion  of  the  framework  of 
the  concha  is  a  cartilaginous  plate,  rolled  on  itself  in  such  a  manner  as  to 
circumscribe,  between  its  borders,  the  entrance  to  the  ear,  and  to  form,  in- 
feriorly,  the  complete  infundibuliform  canal  just  mentioned.  In  Solipeds, 
this  plate  is  rigid  and  erect,  and  much  more  developed  in  the  Ass  and  Mule 
than  in  the  Horse.  (Externally,  the  integument  of  the  ear  is  covered  by 
ordinary  hair,  but  internally  there  are  long  fine  hairs,  especially  near  the 
entrance  ;  these  prevent  the  intrusion  of  foreign  substances.) 

2.  Annular  Cartilage.— By  this  name  is  known  a  little  ring-shaped 
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plate,  placed  at  the  lower  part  of  the  oonchal  plate,  intermediate  between 
it  aud  tlic  auditory  caual.  Tlie  internal  integumentary  membrane,  with  some 
yellow  elastic  fasciculi,  imite  this  cartilage  to  the  other  two  portions 
between  which  it  is  situated.  Its  relations  with  these  are  such,  that  it 
receives  within  its  lower  border  the  bony  circular  prominence  forming  the 
margin  of  the  auditory  hiatus,  while  it  may  itself  bo  received  into  the  in- 
fundibuliform  caual  of  the  conchal  cartilage— an  arrangement  resembling 
the  tubes  of  a  telescope. 

3.  ScuTiFOEM  Cartilage. — This  is  a  small  cartilaginous  plate,  situated 
in  front  of  the  base  of  the  concha,  at  the  surface  of  the  temporal  muscle ;  it 
is  irregularly  triangular,  is  attached  to  the  conchal  cartilage  by  some 
muscular  fasciculi,  and  transmits  to  that  cartilage  the  action  of  some  other 
muscles  which  are  fixed  on  the  cranial  bones. 

(The  arteries  of  the  concha  proceed  from  branches  of  the  external  carotid, 
and  the  veins  pass  to  a  trunk  of  the  same  name ;  the  nerves  are  divisions 
of  the  facial  and  the  first  cervical  pair.) 

2.  Muscles  of  the  External  Ear. 

There  are  found,  on  the  surface  of  the  concha,  within  and  without,  some 
fleshy  fibres,  which  are  veritable  intrinsic  muscles.  But  the  slight  importance 
of  these  induces  us  to  pass  them  over,  in  order  to  study  exclusively  the 
extrinsic  muscles,  which  move  the  conchal  apparatus.  These  are  ten  in 
number :  in  the  first  layer  are  the  zygomatico-auricularis,  temporo-auricularis 
externus,  scuto-auricularis  exiernus,  three  cervico-auriculares,  and  the  parotido- 
auricularis;  in  the  second  layer,  the  temporo-auricularis  iniernus,  scuto- 
auricularis  internus,  and  the  mastoido-auricularis. 

1.  Ztgomatico-aurictjlabis  (attolens  anterior  —  Percivall ;  temporo- 
auricularis — Leyh.  Figs.  110,  5;  396). — -This  muscle  is  generally  composed 
of  two  fleshy  bands  joined  by  cellular  tissiie,  and  rising  from  the  zygomatic 
process  of  the  temporal  bone  by  means  of  an  aponem-osis  common  to  it 
and  the  orbicularis  palpebrae.  The  inferior  of  these  two  bands  is  inserted 
to  the  outside  of  the  base  of  the  concha,  its  fibres  mixing  with  those  of  the 
parotido-auricularis ;  the  superior  band  terminates  on  the  outer  border  of 
the  scutiform  cartihige. 

Placed  immediately  beneath  the  skin,  this  muscle  partly  covers  the 
superior  extremity  of  the  parotid  gland,  and  the  zygomatic  process. 
It  draws  the  ear  forward. 

2.  Tempoeo-auriculaws  ExTERNtrs  {attolens  maximus — Percivall.  Figs. 
110,  1 ;  896). — A  very  thin,  wide  muscle,  covered  by  the  skin,  lying  on  the 
temporal  muscle,  united  posteriorly  to  the  superior  cervico-auricularis,  in 
front  and  outwardly  to  the  zygomatico-auricularis.  It  arises  from  the 
whole  of  the  parietal  crest  or  ridge,^  mixing  in  its  upper  half  or  third  with. 
the  muscle  of  the  opposite  side  ;  it  terminates,  by  one  portion,  on  the  inner 
margin  of  the  scutiform  cartilage,  and  by  another,  on  the  inner  side  of 
the  conchal  cartilage,  by  means  of  a  thin  fascia  that  covers  part  of  the 
former  cartilage  and  the  external  scuto-auricularis. 

It  acts  as  an  adductor  of  the  concha,  drawing  it  inwards  ;  it  also  carries 
it  forwards,  and  concurs  in  making  it  pivot  on  itself,  so  as  to  bring  the 
oj)ening  of  the  car  forward.    (In  the  Ox,  the  common  muscles  of  the  ear  do 

'  Owing  to  tliis  crest  bordering  the  temporal  fossa,  Girard  has  thought  proper  to  givo 
to  the  two  rauscloa  of  the  ear  attached  thereto,  the  name  of  teniporo-auriculares  ;  but  it 
would  be  more  appropriate  to  designate  them  the  parieto-auricnlares. 
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not  join  on  the  mocliau  lino,  but  are  placed  at  the  sides  of  the  head,  below 
the  horns.) 

3.  SouTo-AURicuLARis  ExTioRNUB  (anterior  conchas — Percivall.  Fig.  396). 
— This  muscle  may  be  said  to  bo  a  dependency  of  the  preceding,  whose 
action  it  transmits  to  tho  conchal  cartilage,  and  renders  it  more  complete. 

Extending  from  the  external  face  of  the  scutiform  cartilage  to  the  inner 
side  of  the  concha,  and  generally  composed  of  two  fasciculi,  it  is  covered  by 
the  sldn  and  the  conchal  band  of  the  external  temporo-auricularis,  while  it 
covers  part  of  the  internal  scuto-auricular  muscle. 


Fig.  39G. 


MUSCLES  or  THE  EAR. 
1,  Cervico-auricularis  superficialis ;  2,  Temporo-auricnlaris  internus  ;  3,  4,  Tem- 
poro-auricularis externus  ;  5,  Scutiform  cartilage  ;  6,  Scuto-auricularis  externus  ; 
7,  Posterior  auricular  artery  ;  8,  Portion  of  the  zj'gomatico-auricularis  ;  9,  Orbital 
process;  10,  Temporo-auricularis  internus;  11,  Temporal  muscle ;  12,  Scutiform 
cartilage;  13,  Ditto;  14,  Concha  of  the  ear;  15,  Scuto-auricularis  externus ;  16, 
Internal  scuto-auricularis  ;  17,  Parotido-auricularis  ;  18,  Corrugator  supercilii ; 
19,  Zygomatico-auricularis. 

When  this  muscle  contracts,  it  principally  participates  in  producing  the 
rotatory  movement  that  carries  the  opening  of  the  concha  outwards. 

4.  Oervioo-aumoulaees. — (Percivall  apparently  makes  one  muscle  of 
these  three — the  reirahentes  aurem ;  Leyh  designates  them  as  the  cervico- 
auriculares  externus,  medius,  and  internus.  (Fig.  396).  _  Three  in  number, 
and  situated  behind  the  ear,  these  muscles  are  broad,  thin  bauds,  extending 
from  the  cervical  ligament  to  the  conchal  cartilage.  With  regard  to  their 
superposition  at  their  origin,  they  may  be  distinguished  as  superficial,  middle, 
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nnd  deep  ;  the  situation  of  their  point  of  insertion  in  the  concha  also  permits 
their  being  classed  as  superior,  middle,  and  inferior. 

The  superior,  or  superfi,cial  cervico-auricularis,  closely  imited  to  the 
external  temporo-auricularis,  and  covered  by  the  skin,  covers  the  middle 
cervico-anricular,  and  internal  temporo-auriciilar  muscles.  Attached  by  its 
terminal  extremity  to  the  middle  of  the  posterior  face  of  the  concha,  it  draws 
that  cartilage  backwards  and  downwards: 

The  middle  cervico-auricularis,  comprised  at  its  origin  between  the  other 
two,  and  intimately  attached  to  them,  especially  the  deep  one,  is  in  relation 
with  the  skin  for  the  greater  part  of  its  superficies.  Its  terminal  extremity 
is  very  wide  and  thin,  and  passes  over  the  upper  end  of  the  parotid  gland, 
to  be  inserted  outwardly  into  the  base  of  the  concha,  after  being  slightly 
insinuated  beneath  the  parotido-auricular  muscle.  This  is  a  rotator  muscle, 
turning  the  oiiening  of  the  ear  outwards  and  backwards. 

The  inferior,  or  deep  cervico-auricularis,  concealed  beneath  the  upper 
extremity  of  the  parotid,  to  which  it  adheres  closely,  is  inserted  at  the  base 
of  the  concha.    Its  action  is  similar  to  that  of  the  middle  muscle. 

5.  Paeotido-atjeictjlaris  {ahducens,  or  deprimens  aurem  —  Percivall. 
Fig.  110,  7).— Lying  on  the  external  face  of  the  parotid  gland,  this  is  a  longi 
thm,  ribbon-like  band,  narrower  and  thicker  at  its  upper  than  its  under 
extremity.  It  arises  on  tlie  tissue  of  the  gland,  and  terminates  outside 
the  base  of  the  concha,  below  the  inferior  commissure  formed  by  the  two 
borders  of  that  cartilage. 

Covered  externally  by  a  very  thin  portion  of  the  cervico-facial  cutaneous 
muscle,  the  parotido-auricularis  is  an  abductor  of  the  ear  inclining  it 
outwards.  '  ° 

nn'^ox'^^o^^^^"^™^^^^^^^^  Internus  [attolens  posterior— Percivall.  Fio- 
no,  3).— Situated  beneath  the  superficial  muscle  of  this  name,  and  partly 
covered  by  the  superior  cervico-auricularis,  this  muscle  is  long  and  triangular 
m  shape,  bright-red  m  colour,  and  extending  transversely  on  the  surface  of 
the  temporalis;  it  is  attached,  inwardly,  to  the  sagittal  or  spur-like  ridge  of 
the  parietal  bones,  and  outwardly,  by  means  of  a  small  tendon,  to  the  inner 
side  of  the  concha,  withm  the  terminal  insertion  of  the  superficial  cervico- 
aiu'icularis.    It  is  an  adductor  of  the  ear. 

T  ff-""^^  "^^^  GOYevedi  by  the  external  temporo-auricularis 

in  the  and  Goat,  it  is  placed  between  the  parietal  bone  and  that  muscle 

and  to  reach  the  concha,  it  passes  beneath  the  scutiform  cartilage  ) 

7.  ScuTO-AURiGuiAws  Internus.  {Posterior  concTiai—Percivall  Levh 
makes  two  muscles  of  it- small  and  great.)-This  is  a  muscle  composed  of 

be  wrfT,r    vT       '     i''^  ^'^'y  obliquely,  are  concealed 

beneath  the  scutiform  cartilage  and  the  scuto-auricularis  externus,  and  lie 
directly  on  the  adipose  cushion  of  the  ear.  They  arise  from  the  inner  face 
of  the  scutiform  plate  pass  backwards,  and  terminate  at  the  base  of  the 
concha,  behind  the  infundibulifurm  cavity  which  that  cartilage  forms  at  fts 
loot  This  muscle  is  antagonistic  to  the  superficial  muscle  of  that  name 
as  It  tm-ns  the  opening  of  the  ear  outwards,  and  even  backwards. 

_  8.  MASToiDO-AURiouLARis.-This  name  is  given  to  a  very  thin  fasciculus 
lying  vertically  on  the  inner  side  of  the  cartilage,  at  the  entiauce  to  the  ea 
Arising  from  the  margm  of  the  auditory  external  luatus,  and  attached  to  the 
base  of  the  concha,  this  little  muscle,  in  contracting,  constricts  the  carti 
lagmous  tube  with  which  it  is  in  contact 
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3.  Adipose  Cushion  of  the  External  Ear. 
This  cusliion,  which  is  never  absent,  even  in  the  most  emaciated  animals 
envelops  the  base  of  the  concha  in  front,  inwardly,  and  posteriorly,  it 
facilitates  the  movements  of  that  organ. 

4.  Integuments  of  the  External  Ear. 
The  skin  covering  the  concha  is  covered  with  fine  close  hairs.  That 
lining  its  interior  is  very  thin  and  vascnlar,  adheres  closely  to  tlic  cartilage, 
and  is  furnished  with  long  silky  hairs,  to  prevent  the  entrance  of  dust  into 
the  ear. 

DIFFERENTIAL  CHAKACTEES  IN  THE  AUDITORY  APPABATfS  OP  OTUER  THAN  BOLIPED 

ANIMALS. 

Thm-p  arp  no  notable  differences  in  the  internal  ear. 

Tn  the  m^dX  ear  there  are  some  modifications,  either  in  the  bones  or  accessory  parts 
In  the       ''^^  ,  those  of  the  Horse,  except  that  the  handle  of 

In  t 'more^^^^^^^^  the  incus  is  longer.    In  the  Dog,  the  handle 

TZ  Sn^  roove^d  with  mall,  poi^tted  processes,  and  tUe  hranckes  of  the  stapes  are 
?n.l  nnd  tSk  In  the  Piq,  the  branches  of  the  latter  are  slight  and  inflected,  and  the 
long  and  thicK.  J-'jl  "J  V  ^'  ^  sUipes  of  tliis  animal  bears  no  resemblance  to  a 
stirri^?  ^lil  is        m°/ct  L^ecteS  forwards.   In  the  last  two  animals,  no  osseons 

S  2;  SLtSS  the  base  of  ^e  stapes.  (The 

it  IS  ^eeaiess  lo    J  ^^^^  ^^^^  ^^^^  already  noted.) 

""""'Te  Ea^lcr:!^^^^^^^  all  L  animals,  but  the  guttnral  ponches  are  only 

^^^^^d^isTS  S^'^^Sit  have  been  noted  elsewhere.) 

COMPARISON  BETWEEN  THE  AUDITORY  APPARATUS  IN  MAN  AND  THAT  OF  ANIMAI^. 

There  is  nothing  to  be  said  -g-^S?i!r\t^^^^^^^  ^us" 
the  same  parts  as  that  of  ^^'^^^^^         s°aSs  thinner,  proportionately,  than  in 

:Ss"^'^ti?rnXnyt^^^^^^^  ^Ee  L.c.o/.L  nraUeus 

rXSd  in  a  distinct  canJl  ^^^^X^^^^^^  ^^  fo--?  the  b„se  of  the 

The  external  ««Vl''°'^.Pi    f  ,-fnSals   tlToth^^^  to  Hie  auditory  canal, 

concha,  represents  f^^l^^^^^^^^'^^'^^^'.e    The  is  verj^irregular  in  shape,  and 

resembles  the  annular  ca^^^^^  .^^  .^^.^x  superiorly, 

stands  at  an  angle  of  tiom  iO  to       i  uiu  „Qterior  face  it  presents  prominences 

and  terminates  inferiorj^b^^^^  n^nibS  ^the Td/x,  a  fold  encircling  the  ear 

and  depressions;  ^lie  formei  aie  torn  in  mm ^  prominence  almost  parallel  with  the 
behind  and  above;  lointerm'^^^^  hau-;  situated  in  front 

preceding;  the  »  a  trmnguto  po.^^^^^^^^  tragus,  behind  the  canal, 

'of  the  auditory  eanal  C'^^^"*)  '  t^^^^sio^farff  the^  a  wide^cavity,  limited  by  the 

^"fih^nx"  ZS'oulfos^a  (f7:Tr:ZZata)  situated  above  the  latter;  and  the/os«. 
rwSl;^-^^^  faseicidi,  which  can  have  no 

^^^^^^^^^^ 
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Generative  Apparatus. 

Individuals  in  tlie  organic  kingdom  possess,  the  faculty  of  reproduction, 
and  thus  perpetuate  the  species  to  which  they  belong :  a  grand  and  beautiful 
law  of  the  vital  force,  which  holds  under  its  care  the  preservation  of  the 
organised  world.  In  mammifers,  the  generation  of  a  new  being  demands 
the  concurrence  of  two  individuals — a  male  and  female — who  have  inter- 
course imder  certain  determinate  circumstances.  The  female  furnishes  a 
germ — the  ovum,  and  the  male  a  fertilizing  fluid — the  semen,  which  vivifies 
the  ovum,  and  renders  it  capable  of  devel  oj)ment. 

We  have,  therefore,  to  study  separately  the  generative,  or  genital  organs 
of  tlie  male,  and  those  of  the  female. 


CHAPTEE  I. 


GENITAL  ORGANS  OE  THE  MALE. 


The  semen  is  elaborated  in  the  structure  of  the  two  testicles :  lobular  glands, 
each  of  which  is  provided  with  an  excretory  duct,  doubled  a  great  number 
of  times  on  itself  at  its  commencement,  to  form  the  epididymis,  and  destitute 
of  sinuosities  for  the  remainder  of  its  extent,  which  is  named  the  deferent 
canal  (va's  deferens).  This  canal  carries  the  fecundating  fluid  into  the 
vesiculse  seminales,  reservoirs  with  contractile  walls,  where  it  accumulates 
and  whence  it  is  expelled  during  copulation  by  passing  through  the' 
ejaculatory  canals  (or  ducts),  and  the  urethral  canal.  The  latter  is  a  single 
canal  common  to  the  two  apparatus  of  generation  and  m-inary  depuration  ; 
it  is  provided  in  its  course  with  three  accessory  glands— the  prostate,  and 
Coioper's  glands,  and  is  supported  by  ah  erectile  stalk,  the  corpus  eavernosum 
with  which  it  forms  an  elongated  organ,  the  penis,  which,  in  the  act  of 
copulation,  is  introduced  into  the  vagina,  to  the  bottom  of  which  it  carries 
the  spermatic  fluid. 

We  will  successively  consider  the  secretory  organs  or  testicles,  and  the 
excretory  apparatus,  comprising  all  the  other  organs. 

THE  TESTICLES,  OR  SECRETORY  ORGANS  OF  THE  SEMEN. 

The  testicles  (testes)  are  two  glands  suspended  on  each  side  of  the  pines 
between  the  thighs,  where  each  occupies  a  particular  serous  pouch  the 
vaginal  slieath  {tunica  vaginalis).    We  will  commence  by  describing '  this 
cavity,  and  afterwards  the  organ  it  contains.  ° 
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1.  Tunica  Vaginalis, 

The  tunica  vaginalis,  in  the  domesticated  animals,  is  only  a  diverticulum 
of  the  abdominal  cavity,  the  serous  membrane  of  whicli — the  peritoneum — 
becomes  a  hernia  in  the  inguinal  canal,  passing  through  the  upper  (internal) 
inguinal  ring,  and  prolonged  below  the  inferior  (external)  ring,  so  as  to 
form  a  serous  sac,  which  is  enveloped  by  membranous  walls. 

We  have  to  study,  in  the  vaginal  sheath:  1,  Its  interior;  2,  The 
enveloping  membranes  which  form  the  external  Avails,  and  to  which  we  give 
the  common  name  of  scrotum.  '  ...  . 

Interior. — The  serous  sac  constituting  the  tunica  vaginalis,  is  vertically 
elon'^ated,  and  slightly  inclined  downwards,  inwards,  and  backwards.  Its 
inferior  extremity,  forming  the  bottom,  or  cul-de-sac,  is  pear-shaped,  and 
lodges  the  testicle  and  its  epididymis.  Its  middle  portion,  contracted  into  a 
narrow  canal,  contains  the  spermatic  cord.  The  superioi-  extremity,  or 
entrance,  is  open,  to  maintain  communication  with  the  abdominal  cavity; 
tbrongh  it  pass  the  spermatic  vessels  and  vas  deferens. 

As  bas  been  said,  the  peritoneum  forms  the  vaginal  sac.  As  in  the 
abdomen,  it  is  divisible  into  two  lajers— parietal  and  visceral.  The  latter 
(tunica  vaginalis  propria)  covers  the  testicle  and  the  cord  ;  while  the  former 
(tunica  vaginalis  covimunis,  or  reflexa)  lines  the  innermost  of  the  membranous 
coverings  which  serve  as  a  wall  to  the  tunica  vaginaUs.  These  two  layers 
are  made  continuous  by  a  serous  frfenum,  analogous  to  the  mesentery  which 
sustains  the  floating  colon  ;  like  it,  it  is  formed  by  tlie  jimction  of  the  two 
layers  Tlat  elongated  from  above  to  below,  and  extending  vertically  from 
one  end  of  the  sheath  to  the  other,  this  frjenum  is  attached,  by  its  upper 
border  behind  the  spermatic  cord;  its  lower  extremity  passes  over  the 
epididymis,  and  from  it  onto  the  testicle;  above,  it  is  continued  into  the 
abdominal  cavity,  in  accompanying  the  different  canals  composing  the  cord. 

(A  smaU  quantity  of  serous  fluid  is  usuaUy  present  in  the  tumca 
vacinalis.  When  in  excess  it  gives  rise  to  hydi-ocele.)  „  ,  ,  , 
Enveloping  Membranes.— The  stratified  layers  that  form  the  external 
walls  of  the  vaginal  sheath,  and  which  are  generally  described  m  anatomical 
treatises,  with  the  two  serous  layers,  as  the  envelopes  of  t  ie  testicle  are  loui- 
in  number.  Beckoning  them  from  within  to  without,  they  are  the  fibrous 
tunic,  cremaster  muscle,  dartos,  sxni  scrotum.  .    ^  , 

FiBROTTS  Tunic  {infundibuliform  fascia).— This  forms  the  most  complete 
covering  to  the  tunica  vaginalis,  extending,  as  it  does,  over  the  whole  surface 
of  tbe  parietal  serous  layer,  to  which  it  is  closely  adhei-ent.  Very  thin, 
esnecially  at  the  points  corresponding  to  the  cremaster,  this  membrane  is 
continuous,  around  the  upper  inguinal  ring,  with  the  transversalis  fascia,  of 
which  it  is  only  a  dependency ;  its  external  face  is  in  relation  with  the 

cremaster  and  dartos.  ,  ^ 

Cremaster.— This  muscle  is  usually  described  as  an  envelope  of  the 
testicle  by  the  name  of  tunica  erytliroules.  In  the  domesticated  anmials,  it 
L  a  bri'ght-red  band,  attached,  above,  to  the  inner  or  peritoneal  ^u^'focc  of 
'  the  ilio-lumbar  aponeurosis;  it  descends  into  the  mgumal  canal  envelops 
outwardly  only  the  middle  portion  of  the  sheath  of  the  testicle,  and  expands 
Sw  on  the  cul-de-sac,  where  its  fibres  terminate  by  small  tendons,  whicl 
are  i^se?ted  into  the  external  surface  of  the  fibrous  tunic.  Therefore  it  is 
Zt  the  envelope  the  cremaster  forms  is  very  incomplete,  the  greater  port  on 
of  he  testicle,  and  the  inner  side  of  the  cord,  being  left  unprotected  by  this 
n  uscuirtuni;.    It  is  in  relation,  inwardly,  with  the  fibrous  membrane,  io 
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wliich  it  is  united  by  a  ploutiful  cellular  tissue  ;  externally,  it  responds  to 
the  posterior  wall  of  the  inguinal  canal  and  the  dartos. 

It  is  the  contraction  of  the  cremaster  that  causes  the  sudden  ascent  of 
the  testicle. 

Dartos. — The  tissue  composing  this  tunic  is  contractile ;  it  is  con- 
stituted by  a  mixture  of  clastic  and  unstrij)ed  muscular  fibres.  The  dartoic 
tunic  does  not  reatjh  the  inguinal  canal ;  consequently,  it  does  not  cover 
that  part  of  the  tunica  vaginalis.  It  forms  a  pouch  below  the  inguinal  ring, 
and  is  spread  from  ai'ound  the  margin  of  this  on  to  the  neighouring  parts,  to 
which  it  adheres  somewhat  closely  ;  it  is  prolonged,  gradually  thinning,  into 
the  sheath  of,  and  even  on  to  the  penis  itself,  and  to  the  tunica  abdominalis, 
as  well  as  between  the  thighs.  The  two  pouches  it  forms  are  quite  in- 
dependent of  each  other,  never  becoming  confoimded,  though  placed  in 
contact  on  the  mesial  line  to  form  a  double  partition  (septum  scroti),  whose 
leaves  are  separated  above  for  the  passage  of  the  penis.  The  dartos  is  in 
relation,  inwardly,  with  the  fibrous  and  erythroid  tunics,  from  which  it  is 
isolated  by  an  abundance  of  lamellar  cellular  tissue,  which  is  very  condensed 
towai-ds  the  globus  major  epididymis,  and  forms  at  this  point  a  kind  of  cord 
that  passes  from  the  fibrous  tunic  to  the  dartos,  adhering  strongly  to  each. 
Externally,  the  dartos  is  covered  by  the  scrotum. 

This  tunic  determines  the  vermicular  movements  of  which  the  scrotum 
is  the  seat. 

_  SoEOTTTM. — The  different  membranes  enumerated  above  are  double,  one 
being  for  each  tunica  vaginalis ;  but  the  scrotum  constitutes  a  single  pouch, 
enveloping  the  two  testicles  at  the  same  time.  It  is  merely  the  portion  of 
skin  covering  this  region,  and  is  thin,  and  so  closely  adherent  to  the  dartos, 
that  it  can  only  with  difBculty  be  separated  from  it.  It  is  covered  by 
very  short  fine  hair,  and  the  extremely  numerous  sebaceous  follicles  in  its 
texture  secrete  an  unctuous  matter  that  renders  its  surface  soft  to  the 
touch. 

(There  are  also  numerous  sudoriparous  glands,  and  these,  with  the 
sebaceous  glands,  keep  the  skin  soft  and  pliable,  and  modify  the  effects  of 
friction  during  progression.  On  its  surface  it  shows  a  raphe  or  seam  in  the 
middle,  which  is  a  trace  of  its  primary  division,  and  corresponds  to  the 
median  septum  separating  the  testicles.) 


2.  The  Testicles.    (Figs.  397,  398,  401.) 

_  External  Conformation.— -Each  testicle  is  oval  in  shape,  flattened  on  both 
sides,  lodged  in  the  cul-de-sac  of  the  tunica  vaginalis,^  and  suspended  at  the 
extremity  of  the  spermatic  cord.  The  description  of  this  organ  is  extremely 
simple;  it  offers  for  study  two  faces,  two  borders,  and  tioo  extremities. 

The  faces,  external  and  internal  are  smooth  and  round.  The  inferior 
border  is  convex  and  free,  like  the  faces  ;  the  superior,  almost  straight,  is 
related  to  the  epididymis,  which  adheres  to  it  by  its  head  and  tail. 

Means  of  Atiachment.— The  testicle  is  freely  pendent  in  the  lower 
part  of  the  tunica  vaginalis,  where  it  cannot  readily  be  displaced,  because  of 
the  narrowness  of  the  space  containing  it.    It  is  suspended,  by  its  upper 

;  One  or  both  testicles  may  bo  retained  in  the  constricted  portion  of  the  tunicn 
vaginalis,  or  remain  m  the  abdomen  ;  animals  in  which  this  occurs  are  named  monorchida 
.jr  cryplorchuh  The  absence  of  one  or  two  testicles  (anorchidism)  is  extremely  rare 
Ectopias  of  Ihe  tedic  es  ,b  the  designation  applied  to  tlicse  organs  when  they  are  found 
elsewhere  than  in  their  oidinnry  situation.  ^  "'^  imma 
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border,  to  tlie  testicular  or  spermatic  cord  :^  a  thick  funiculuB  contained  in  tlio 
middle  portion  of  tlio  vaginal  sheath,  and  formed  by  tlic  aggregation  of  the 
spermatic  vessels  with  the  vas  deferens. 

This  cord  is  itself  sustained  in  the  sheath  by  the  frsenum  that  unites  the 
two  serous  tunics  of  that  cavity. 

Stkuotuhe. — Independently  of  the  serous  tunic  that  covers  the  exterior 
of  the  testicle,  there  enter  into  its  structure  a  fibrous  membrane,  tissue  proper, 
and  vessels  and  nerves.    The  excretory  duct  will  be  studied  separately. 

Fibrous  Membrane. — This  membrane,  designated  the  tunica  albuginea, 
forms  a  strong  resisting  shell  around  the  testicle,  and  its  texture  is 
channeled  by  sinuous  spaces  which  lodge  the  large  spermatic  vessels.  It 
is  covered  by  the  visceral  layer  of  tho  tunica  vaginalis,  to  which  it  closely 
adheres ;  its  inner  face  sends  thin  septa  into  tlie  proper  substance  of  the 
gland,  which  divide  the  latter  into  the  spermatic  lobules.  Towards  the 
upper  border  of  the  testicle,  and  in  front,  the  tunica  albuginea  is  slightly 
thickened;  this  part  is  named  the  corpus  Higmori  (ot  mediastinum  testis), 
and  at  this  point  the  seminal  ducts  pass  through  it  to  reach  the  epididymis. 

(This  membrane  is  dense  and  inelastic,  being  composed  of  white  fibrous 
tissue  interlacing  in  every  direction.) 

Tissue  proper. — The  proper  substance 
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A  TESTICLE  (UUMAN)  INJECTED  WITH  MERCURY. 

f  a  Lobules  formed  of  seminiferous  tubes ;  6,  Rete 
'  testis  ;  c,  Vasa  efierentia  ;  d,  Flexures  of  the  efferent 
vessels  passing  into  the  head,  e,  e,  of  the  epididy- 
mis ;  /,  Body  of  the  epididymis ;  g,  Appendix ;  h, 
Cauda ;  i,  Vas  deferens. 


of  the   testicle  resembles  a 
greyish-yellow  pulp,  contained 
in  the  tunic  albuginea ;   it  is 
divided  by  the  prolongations 
which  that  tunic  sends  into  its 
interior   into    small  distinct 
lobules  (lobuli  testis),  independ- 
ent   of   each    other.  These 
lobules  vary  in  number,  from 
two  to  three  hundred,  and  all 
have   the   same  organisation, 
each  being  constituted  by  two 
or  three  extremely  convoluted 
filiform  tubuli,  about  from  one 
to  two  yards  in  length.  These 
tubes,   the    tubuli  seminiferi, 
anastomose    frequently  with 
each  other  near  their  exti-emi- 
ties,  twine  together,  and  can  be 
unwound  like  a  ball  of  thread. 
One  of  their  extremities  ter- 
minates in   a   cul-de-sac,  the 
other  being  detached  from  the 
lobule,  and   enters  a  central 
system  of  excretory  ducts  which 
will  be    referred   to  imme- 
diately. 

When  we  cut  through  a  tes- 
ticle vertically  and  lengthways, 
so  as  to  divide  the  corpus  High- 
is  seen  in  its  substance  a  whitish 


mori  into  two  lateral  portions,  there 

1  In  surdcal  anatomy,  there  is  somcUmes  included  in  the  spermatic  cord  the  middle 
portion  of  the  tunica  vaginalis  and  all  its  envclopes-the  serous,  fibrous,  and  erythroid 
tunics. 
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framework,  sometimes  not  very  apparent,  which,  curving  upwards  at  both 
extremities,  extends  from  that  body  to  the  posterior  end  of  the  testicle, 
Avhere  it  disappeai-s  ;  from  this  are  given  off  a  large  nmnber  of  fibrillae 
(traheculoe  testis),  which  diverge  in  all  directions.  A  mercm-ial  injection 
by  the  vas  deferens,  shows  that  this  part  of  the  testicle  is  chiefly  formed 
by  a  ramifying  system  of  rectilinear  canals  witli  very  thin  walls,  which 
open  into  each  other,  and  unite,  on  reaching  the  corpus  Highmori,  into 
about  twenty  principal  trunks.  These  are  named  the  siraigJit  canaliculi  (vasa 
recta),  to  distinguish  them  from  the  convoluted  tubuli ;  they  receive  the 
latter  at  their  exit  from  the  lobules,  and  are  surrounded  by  numerous  blood- 
vessels and  sustained  by  the  fibrous  septa  of  the  tunica  albuginea,  which 
appear  to  converge  towards  the  point  they  occupy.  At  the  corpus  Highmori, 
the  vasa  recta  pass  through  that  body,  forming  in  its  texture  an  anasto- 
mosing network,  the  rete  testis,  and  are  continued  into  the  epididymis  as  the 
efferent  canals  (vasa  efferentia). 

The  seminiferous  tubes  in  the  lobules 
are  from  -j^g  "to  the  yto  of  an  inch  in 
diameter.  They  are  composed  of  a 
very  thin  fibrous  membrane  (firmer 
than  that  in  the  walls  of  similar  gland 
canals  elsewhere);  slightly  elastic, 
and  made  up  of  connective  tissue 
with  longitudinal  nuclei,  thif^s  mem- 
brane is  lined  internally  by  a  proper 
amorphous  membrane  (basement)  and 
epithelium.  The  latter  almost  com- 
pletely fills  the  tubuli ;  near  the  wall 
of  the  canal  it  is  composed  of  polygonal 
cells,  but  towards  the  centre  these  in- 
crease in  volume,  become  circular  and 
transparent,  and  show  several  nuclei 
in  various  stages  of  transfonnation ; 
finally,  in  the  axes  of  the  tubuli  can 
be  perceived  spermatozoa  and  the 
detritus  of  the  spermatic  cells. 

Vessels  and  nerves. — The  blood  is 
carried  to  the  testicle  by  the  spermatic 
artery,  which  is  almost  exclusively 
appropriated  to  it;  this  vessel,  after 
describing  a  great  number  of  very 
remarkable  flexions,  enters  the  upper 
border  of  the  gland,  a  little  behind 
the  epididymis.  It  does  not  imme- 
diately plunge  into  its  substance,  how- 
ever, but  passes  within  the  textm'e  of 
the  tunica  albuginea,  along  the  borders 
of  the  testicle,  and  forms  a  complete 
circle  around  it.  From  this  circle  it 
sends  off  divisions,  which  spread  over 
the  sides  of  the  organ,  detaching  fine 
arterial  ramifications  that  penetrate  its 
proper  tissue  in  accompanying  the  interlobular  septa 
described  a  tunica  vasculosa  that  forms  one  of 


WUOGUES  OEU 

VERTICAL      SECTION     OF     THE  TliKTICLK 
(horse's),  passing  THROUGH  THE  CORFU 
HIGHMORI. 

1,  Spermatic  cord,  with  its  serous  covering; 
2,  Sections  of  the  flesuous  vessels  of  tlio 
cord  ;  3,  Head  of  the  epididymis,  or  globus 
major ;  4,  Tail  of  the  epididymis,  or  globus 
minor ;  5,  Vas  deferens ;  6,  Corpus  High- 
mori ;  7,  Rete  testis ;  8,  Tunica  albuginea 
sending  prolongations  from  its  inner  face, 
and  wliicii  divide  the  testicle  into  lobules ; 
9,  Surface  of  the  tunica  albuginea. 


the  coverings 


(There  is  generally 
of  the  testicle. 
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This,  in  reality,  is  not  a  distinct  coat,  but  merely  the  fine  ramifications  of 
the  spermatic  artery  spreading  beneath  the  tunica  albuginea,  and  held 
together  by  delicate  cellular  tissue.) 

The  veins  are  very  voluminous  and  frequently  varicose,  and  comport 
themselves  like  the  arteries  ;  they  unite  in  a  single  trunk  that  enters  the 
posterior  vena  cava,  near  the  renal  veins.  (On  the  cord,  in  addition  to  their 
sometimes  varicose  condition,  the  spermatic  veins  have  been  observed  to 
form  a  network,  named  the  immpiniform  plexus.^ 

The  lymphatics  are  most  numerous  beneath  the  serous  layer  and  the 
tunica  albnginea.  They  commence  in  the  lacunaj  between  the  seminal  tubes 
and  vessels,  and  terminate  in  the  sublumbar  glands. 

The  7ierves  of  the  testicle  are  derived  from  the  sympathetic  (and  pass 
from  the  abdomen  with  the  blood-vessels)  ;  they  form  a  small  particular 
plexus  around  the  artery.  (The  nerves  pierce  the  membrana  propria  of  the 
tubuli  seminiferi,  and  end  in  a  more  or  less  pyramidal  mass  of  protoplasm, 
in  which  lie  clear  elliptical  nuclei.  The  ends  of  the  fibres,  therefore,  lie 
in  close  proximity  to  the  outer  layer  of  secreting  cells.) 

Development. — In  the  foetus,  at  an  early  age,  the  testicle  floats  in  the 
abdominal  cavity,  being  suspended  from  the  sublumbar  region,  near  the  flank, 
by  a  wide  peritoneal  fold,  at  the  anterior  border  of  which  are  the  spermatic 
vessels  (Fig.  399,  e.) ;  the  tunica  vaginalis  is  not  yet  present.  The 
mechanism  of  the  formation  of  this  is  very  simple,  and  easy  to  understand. 
The  visceral  layer  of  the  tunica  vaginalis,  which  envelops  the  testicle  and 
the  cord,  being  already  formed,  as  well  as  the  serous  fraenum  that  establishes 
continuity  between  this  and  the  parietal  layer  in  the  adult  animal,  it  only 
remains  to  explain  how  nature  proceeds  to  construct  the  vaginal  sac  in  which 
the  gland  is  afterwards  contained. 

We  have  remarked,  that  to  the  posterior  extremity  of  the  testicle  is 
attached  a  thick  round  funicle,  the  other  end  of  which  passes  into  the  upper 
inguinal  ring,  being  enveloped  by  the  peritoneum,  and  fixed  to  the  posterior 
border  of  the  serous  layer  that  suspends  the  testicle.  This  funicle  is  the 
gubernaculum  testis,  and  is  continuous,  by  its  inguinal  extremity,  with  the 
dartos,  whose  structure  it  apparently  shares,  and  which  alone  acts  as  the 
scrotal  sac  to  it.  The  serous  layer  covering  it  has  on  its  outer  adherent 
face  the  cremaster  muscle,  which  is  attached  to  the  ilio-lumbar  aponeurosis 
in  the  vicinity  of  the  inguinal  ring,  enters  the  serous  tube  formed  by  the 
peritoneal  envelope  of  the  gubernaculum,  and  advances  by  its  terminal 
extremity  to  near  the  testicle.  To  this  organ  is  due  the  principal  share  in 
the  formation  of  the  vaginal  pouch. 

When  the  progress  of  development  in  the  foetus  pushes  the  testicle 
towards  the  inguinal  region,  the  gubernaculum  acts  as  a  guide,  as  its 
picturesque  name  sufSciently  indicates.  It  is  the  first  to  descend  into  the 
inguinal  opening,  drawing  the  testicle  after  it.  But  in  performing  this 
movement  it  also  carries  along  its  peritoneal  covering,  which  gi-adually 
leaves  it  to  become  related,  by  its  adherent  face,  to  the  walls  of  the 
inguinal  canal ;  and  thus  this  membrane  becomes  reflected,  just  as  would  a 
sock  everted  or  turned  down  from  the  leg  to  the  foot,  the  latter  being 
supposed  to  represent  the  testicle. 

The  parietal  layer  of  the  vaginal  sac  is,  then,  nothing  more  than  the 
serous  tube  that,  in  the  fcetus,  enveloped  the  gubernaculum  testis  while  in 
the  abdomen,  and  which  is  reversed  on  the  testicle  and  cord  after  their 
descent  into  the  scrotum,  the  cremaster  muscle  on  its  adherent  face  having 
become  external. 
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In  all  species,  the  descent  of  tlie  testicle  commences  before  birth :  in  the 
Boviclre  it  is  even  achieved  in  the  early  months  of  intra-nterine  existence. 
In  Solipeds,  however,  the  testicle  most  frequently  remains  in  the  inguinal 
canal  until  the  animal  is  from  six  to  ten  months  old. 


Fig.  399. 


THE  INTERNAL  GENXTO-URINARY  ORGANS,  WITH  THE  STOMACH,  LIVER,  AND  SPLEEN, 

IN  THE  FCETUS  OF  A  MAKE. 
R,  Left  kidney ;  V,  Bladder ;  T,  Testicle ;  at,  Spermatic  artery ;  G,  Gubernaculum 
testis ;  e,  Epididymus — the  letter  is  placed  in  the  centre  of  the  serous  layer  which 
suspends  the  testicle  and  spermatic  vessels  from  the  sublumbar  region,  and  after 
the  descent  of  the  gland,  forms  the  fra2num  between  the  two  layers  in  the  vaginal 
sheath  ;  E,  Stomach  ;  F,  Liver  ;  /,  Lobns  Spigelii ;  P,  Vena  porta; ;  c,  Umbflical 
cord  ;  o,  Umbilical  vein  ;  o'.  Intrahepatic  course  of  that  vein,  indicated  by  a  double 
dotted  line. 

Function. — The  testicles  secrete  the  spermatic  (or  seminal)  fluid.  Pure 
semen,  such  as  is  derived  from  these  glands,  is  a  white,  viscid,  odorless, 
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and  slightly  alkaline  fluid.  It  contains  a  small  quantity  of  liquid  matter 
(liquor  seminis),  in  which  is  an  innumerable  mass  of  s^jcrmatozoa.  After 
the  semen  has  passed  through  the  genital  canals,  it  is  made  much  more 
aquet»usby  the  addition  of  the  fluids  secreted  by  the  walls  of  these  excretory 
ducts,  or  by  the  glands  annexed  to  them. 

The  spermatozoa,  zodsperma,  spermatozoides,  or  spermaiic  Jilamenls,  are 
little  elongated  bodies  from  to  -g-J  o-  of  a  line  in  length.  They  have  a 
pyriform,  flattened,  or  lancet-shaped  head,  and  a  filiform  tail  terminating  in 
a  point ;  this  tail  is  often  furnished  at  its  origin  with  an  enlargement,  or 
unilateral  or  bilateral  alfe.  Their  form  is  slightly  modified  during  their 
course  tlirough  the  excretory  ducts.  (In  the  different  species,  though 
possessing  certain  fixed  characters,  the  spermatozoa  yet  offer  some  curious 
diversities.  Some  of  these  are  well  exhibited  in  the  annexed  representations 
of  these  particles,  found  in  the  semen  of  very  dissimilar  anunals.) 

The  spermatozoa  move  by 
Fio;.  400.  undulations  of  the  tail  (Grohe 

attributes  the  motion  to  the 
contractile  protoplasm  con- 
tained in  the  head).  Theii- 
movements  persist  for  several 
days  in  the  genital  organs  of 
the  female  ;  they  are  suddenly 
arrested  by  water,  acids,  and 
the  electric  spark;  on  the 
contrary,  they  are  animated 
by  alkaline  fluids.  (The 
movements  cease  when  the 
spermatozoa  are  exposed  to  a 
temperature  of  120°  Fahren- 
heit.) These  bodies  are  de- 
veloped in  the  cells  of  the 
tubuli  seminiferi  by  a  modi- 
fication of  their  contents. 
The  cells  (vesicles  of  evo- 
lution) become  round  in  the 
centre  of  these  canals,  and 
ha-\'e  from  one  to  ten  nuclei ; 
the  latter  are  elongated,  and  throw  out  a  prolongation  that  gradually 
extends  and  forms  the  tail  of  the  spermatozoon.  When  all  the  nuclei  ai-e 
thus  transformed,  the  cell-wall  ruptures  and  liberates  the  spermatozoa,  which 
swim  about  in  the  minute  quantity  of  fluid  resulting  from  the  destruction  of 
the  cells. 

EXCRETOET  APPARATUS  OF  THE  SEMEN. 

1,  The  Epididymis  and  Deferent  Canal.    (Figs.  397,  398,  399,  401,  402.) 

Epididymis. — The  organ  thus  named  commences  the  excretory  canal  of 
the  testicle.  It  is  a  body  elongated  from  before  to  behind,  placed  against 
the  upper  border,  and  a  little  to  the  outside,  of  the  spermatic  gland.  It  has 
a  middle  portion  and  tivo  extremities.  ■  j,  • 

The  middle  is  contracted,  flat  on  both  sides,  and  free  outwardly :  it  is 
related  inwardly,  to  the  spermatic  vessels  and  the  testicle,  to  which  it  is 
attached  by  a  very  short  serous  layer.  The  exircvuties  arc  expanded  and 
adhere  intimately  to  the  testicle.    The  anterior,  the  largest,  is  named  the 


,  Spermatozoon  of  the  frog ;  2,  Of  the  triton ;  3,  Of 
the  finch ;  4,  Of  the  field-mouse ;  5,  Of  the  hedge- 
hog ;  6,  Sheep ;  a,  Head  with  nucleus  ;  b,  Body  ; 
c,  Tail. 
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head  of  the  epididymis  or  globus  major.  The  posterior,  the  tail  of  the  epidi- 
dymis, or  globus  minor,  is  more  detached  from  the  testicle,  aud  is  cm-vecl 
upwards  to  be  coutiuucd  by  the  deferent  caual  {vas  deferens). 

Stbuctdre. — The  epididymis  is  constituted  by  a  long  duct  doubled  a 
great  number  of  times  on  itself,  and  whose  convolutions,  after  injection  with 
mercury,  can  be  very  readily  seen  through  the  serous  membrane.  This 
duct  results  from  the  union  of  from  twelve  to  twenty  small  tubes,  the 
efferent  d«c<s,  which,  arising  from  the  rete  testis,  open  together,  at  a  variable 
distance,  into  the  globus  major.  Towards  the  globus  minor  there  is  only 
one  duct,  which  is  more  voluminous  and  less  flexuous,  and  finishes  by 
becoming  detached  from  the  posterior  lobe  of  the  epididymis  to  constitute 
the  vas  deferens. 

The  organisation  of  the  walls  of  these  ducts  is  not  the  same  throughout. 
Thus,  in  the  efferent  ducts,  it  comprises  a  simple  ciliated  epithelium,  resting 
on  a  proper  amorphous  membrane,  which  again  is  placed  on  unsti-iped 
circular  fibres  attached  to  a  thin  fibrous  tunic;  while  beyond,  there  is 
observed  a  stratified  ciliated  epithelium,  a  proper  membrane,  two  layers  of 
unstriped  fibres — circular  and  longitudinal — and  also  a  fibroiis  tunic.  The 
thickness  of  the  muscular  layers  increases  from  before  to  behind. 

The  epididymis  receives  its  arteries  and  nerves  from  the  same  sources 
as  the  testicle. 

Deferent  Canal  (vas  deferens). — This  duct  is  about  the  thickness  of  a 
goose-quill,  and  is  at  first  flexuous,  then 
straight.  It  lies  parallel  with,  but  behind 
and  to  the  inner  side  of,  the  spermatic  vessels, 
as  far  as  the  opening  of  the  tunica  vaginalis  ; 
passing  through  this  opening,  it  enters  the 
pelvic  cavity,  and  crosses  obliquely  the  ureter 
and  obliterated  cord  of  the  umbilical  artery. 
It  is  then  inflected  backwards,  placed  above 
the  bladder,  suddenly  dilates,  and  is  prolonged 
far  as  the  neck  of  that  reservoir,  where  it 
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terminates;  after  having  penetrated  beneath 
the  prostate  gland  by  a  sudden  contraction, 
at  the  origin  of  which,  and  outwardly,  the 
vesicula  seminalis  opens,  and  is  continued 
by  the  ejaculatory  ducts. 

The  vas  deferens  is  sustained  ia  the 
tunica  vaginalis  by  a  very  short  serous  fold, 
a  dependency  of  the  frsenum,  whose  two  lay- 
ers envelope  the  spermatic  vessels,  within 
and  behind  which  this  duct  is  situated.  In 
the  abdominal  cavity,  it  is  fixed  by  the  pro- 
longation of  this  serous  duplicature.  Its 
dilated  or  pelvic  portion  is  in  contact, 
superiorly,  with  the  vesiculse  seminales,  and 
is  finally  united  to  its  dilated  homologue  of 
has  been  gradually  approaching,  by  means  of 

that  comprises  between  its  two  layers  a  small  club-shaped  cavity  which 
will  bo  alluded  to  again. 

The  calibre  of  the  vas  deferens  is  very  small  in  its  vaginal  aud  abdo- 
minal portions,  but  is  greater  towards  the  pelvic  dilatation,  where  the  walls 
of  the  duct  ofier  a  well-marked  areolated  disposition. 


diagkam  of  the  testicle 
(human). 

I,  Mediastinum  testis,  containing 
the  rete  testis  ;  2,  2,  Trabeculi ; 
3,  One  of  the  lobules ;  4,  4,  Vas 
recta  ;  5,  Globus  major  ;  6,  Globus 
minor ;  7,  Vas  deferens. 

the  opposite  side,  which  it 
a  triangular  peritoneal  fold, 
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Struotutie.— The  vas  deferens  is  formed,  internally,  by  a  very  line 
mucous  membrane  covered  with  cylindrical  epitlieliuni,  and  to  tliis  is  added, 
externally,  a  contractile  and  a  Jihrous  tunic.  The  contractile  layer  is  formed 
of  three^  jilanes  of  unstriped  fibres :  the  deep  and  superficial  planes  have 
longitudinal,  and  the  middle  circular  iibres.  It  is,  proportionately,  very 
thick  at  the  dilated  portion  of  the  duct,  and  it  is  to  its  great  density  that 
the  vas  deferens  owes  its  consistence  as  a  hai-d,  rigid  cord.  The  mucous 
membrane  of  the  pelvic  dilatation  has  tubular  and  acinous  glands. 

2.  The  VesiculcR  Seminales  and  Ejaculatory  Ducts.    (Fig.  326  ) 

The  vesiculce  seminales  are  two  oval  pouches  whose  volume  varies  with 
Fig.  402.  their  contents,  and  which  are  placed  in  the 

pelvic  cavity,  above  the  bladder  and  the  vas 
deferens.  Each  vesicula  has  a  middle  portion 
and  tioo  extremities.  The  middle  portion  is 
enveloped  by  a  loose  abundant  cellular 
tissue,  and  is  in  relation  with  the  rectum 
above,  and  below  with  the  bladder  and  vas 
deferens. 

The  anterior  extremity  is  the  largest, 
and  forms  a  rounded  cul-de-sac,  covered  in 
almost  the  same  manner  as  the  bladder  by 
the  peritoneum,  which  at  this  point  fur- 
nishes a  very  small  triangular  fraenum  (the 
recto-vesical  fold)  that  unites  the  two  vesi- 
culae.  The  posterior  extremity  tapers  to  a 
narrow  neck,  which  passes  beneath  the  pros- 
tale  gland,  and  joins  at  a  very  acute  angle 
the  terminal  extremity  of  the  vas  deferens, 
to  constitute  the  ejaculatory  duct. 

The  walls  of  this  pouch  are  composed 
of  three  membranes  :  an  internal  mucous,  a 
middle  muscular,  and  an  external  fibrous. 
The  mucous  layer  is  continuous  with  that 
of  the  ejaculatory  ducts,  and  is  very  thin, 
SUPERIOR  VIEW  OP  THE  PELVIC  POR-  dclicatc,  and  follicular.  It  shows  numerous 
TioN  OF  THE  VASA  DEEEEENTiA,  folds,  which  disappear  with  distention  of  the 

VESICULCE     SEMINALES,     PROSTATE  ^      r^^  .  evidently  bclongS 

GLAND,  COWPER  S  GLANDS,  AND  THE    ,        .^         ■,  »  *  ,  ,  .? 

iNTRAPELvic  PORTION  OF  THE  ^  class  01  muscular  membranes ;  its 
URETHRA.  identity  with  that  of  the  bladder  is  complete. 
1,  Left  vas  deferens;  1',  Its  pelvic  At  the  bottQm  of  the  cid-de-sac  it  gives  off 
dilatation;  2,  2  The  same  on  the  ggyeral  fasciculi,  which  radiate  on  the  ex- 
rieht  side ;  3, 4,  Vesicute  seminales ;  .  ■,  n  «  .i  •,  /t  u- 
5,  The  third  vesicula;  6,  Serous  vernal  surface  of  the  peritoneum  (In  addi- 
layer  uniting  the  vasa  deferentia ;  tion  to  these,  the  vesiCulfB  and  vasa  detc- 
7,  That  comprised  between  the  two  rentia  have  a  muscular  covering  whose  fibres 
vcsiculic;  8,  Prostate  gland;  9,  ^re  arranged  in  a  longitudinal  and  trans- 
Bladder  seen  through  the  serous  ^^^^^  direction,  the  latter  being  the  most 
fold  of  the  vasa  deferentia;  10,  ^  •  i  mi  •  t  i  i  • 
Membranous  or  intrapelvic  portion  Superficial.  This  muscular  layer  being  con- 
of  the  urethral  canal,  covered  by  tinuous  over  the  vcsicula)  seminales  and  vas 
Wilson's  muscle;  11,  11,  Cowper's  deferens,  when  it  contracts,  will  compress 
glands  enveloped  by  that  muscle ;  shorten  these  :  consequently,  it  has  been 
12,  12,  Ischio-cavernosus  muscle ;  n  .i  •  7_  j  j  j 
13;  Accelerator  urinx  muscle.  named   the    compressor   vesiculw    et  dudus 
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seminalis.  The  fibrous  coat  of  the  vesiculfo  is  merely  condcnsecl  cellular 
tissue.)  The  mucous  and  muscular  coats  are  supplied  with  blood  by  the 
vesico-prostatic  artery  (^inferior  vesical)  ;  their  nerves  are  derived  from  tho 
pelvic  plexus. 

The  richness  in  glands  of  the  mucous  membrane  of  the  vesicul89 
seminales,  has  led  several  anatomists  to  consider  them  as  organs  of  secretion, 
and  not  as  reservoirs  for  the  semen.  But  the  large  cavity  that  each  forms, 
appears  to  demonstrate  that  they  serve  as  reservoirs  and  secretory  organs  at 
the  same  time.  Their  fluid  production  is  added  to  the  semen,  as  is  the 
secretion  of  the  prostate  and  Cowper's  glands. 

The  ejaculatonj  duct  is  very  short,  and  succeeds  the  narrow  canal  of  the 
vesicula  after  the  latter  opens  into  the  vas  deferens.  The  two  ducts  pass 
between  the  prostate  gland  and  urethra,  and,  after  a  brief  course,  terminate 
in  the  latter,  on  the  side  of  the  veru  montanim — a  tubercle  which  will  be 
noticed  presently. 

Near  to,  and  in  front  of  this  tubercle,  is  a  third  very  small  orifice — the 
opening  of  the  third  pouch  included  between  the  serous  duplicatures  joining 
the  vasa  deferentia.  (This  is  the  sinus  pocularis,  or  utriculiis  prostatia, 
vesicula  seminalis  tertia  or  media  of  Gurlt.)  Improperly  designated  the 
third  vesicula,  or  masculine  uterus  (Weber),  this  pouch  (sometimes  double) 
secretes  a  fluid  which  is  thrown  into  the  urethra.  (This  thii-d  vesicula  is 
present  in  all  the  domesticated  animals.) 

The  ejaculatory  ducts  may  become  obliterated ;  then  the  secretion  of  the 
vesiculse  seminales  accumulates  in  their  interior,  and  gradually  distends 
them  until  they  attain  enormous  dimensions.  We  found,  in  a  Gelding,  a 
vesicula  which  was  nearly  as  large  as  the  bladder ;  it  contained  a  brownish, 
sticky  fluid,  holding  in  suspension  epithelial  cells,  free  nuclei,  and  mucus 
corpuscles. 

(The  vesiculse  seminales,  in  addition  to  their  own  secretion,  receive  the 
semen  conveyed  by  the  spermatic  ducts,  and  keep  it  in  reserve  until 
copulation  ;  when  the  contraction  of  its  muscular  apparatus  expels  it  into  the 
ejaculatory  ducts,  and  from  these  into  the  urethral  canal.) 

3.  The  Urethra. 

The  urethra  is  a  canal  with  membranous  and  erectile  walls,  commencing 
at  the  neck  of  the  bladder,  and  terminating  at  the  free  extremity  of  the  penis. 

Course. — When  followed  from  its  origin  to  its  termination,  it  is  seen  to 
proceed  at  first  horizontally  backwards,  then  bend  downwards  at  the  ischial 
arch  to  leave  the  cavity  of  the  pelvis,  placing  itself  between  the  two  roots  of 
the  corpus  cavernosum,  and  passing  forward  in  the  channel  formed  at  the 
lower  border  of  these,  iintil  it  arrives  at  the  head  (glans)  of  the  penis,  where 
it  terminates  by  forming  a  small  (cylindi'ical)  prolongation,  named  the 
urethral  tube.  In  its  track,  the  urethra  is  divided  into  two  very  distinct 
portions:  the  intrapelvic,  the  shortest,  and  the  -cxirapelvic,  the  most  ex- 
tensive, and  supported  by  the  corpora  cavernosa.  The  latter  division  being 
alone  enveloped  by  the  erectile  tissue  that  enters  into  the  formation  of  the 
iircthral  walls,  has  been  also  named  the  spongy  portion,  tho  first  being 
designated  the  membranous  portion. 

Interior. — Internally,  this  canal  has  not  the  same  widtli  throughout. 
Very  constricted  at  its  origin,  towards  the  neck  of  the  bladder,  it  expands 
somewhat  suddenly  at  the  prostate  gland ;  its  dilatation,  improperly  named 
in  Man  the  cul-de-sac  of  the  hulh  (bulbous  portion),  or,  better,  the  vcntriculus, 
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extends  to  its  curve  over  tbo  ischial  arcb,  where  it  gradually  contractR. 
After  this  it  preserves  the  same  reduced  dimensions  throughout  its  course, 
though  these  dimensions  may  be  increased  during  the  passage  of  the  urine 
or  semen.  There  is,  however,  behind  tlie  urethral  tube  a  small  oval 
dilatation,  named  the  fossa  navicularis  (Fig.  d03).  Even  throughout  its 
extrapelvic  portion,  the  inner  surface  of  the  urethra  offers,  near  the  neck  of 
the  bladder,  and  on  its  upper  wall,  the  excretory  orifices  of  the  prostate  gland, 
and  which  form  two  lateral  lines  of  minute  perforated  tubercles.  Between 
these  two  lines  is  found  the  urethral  rkhje  or  veru  monlanum  (caput  gal- 
linaginus),  a  little  eminence  elongated  from  before  to  behind,  on  the  sides  of 
which  the  ejaculatory  ducts  open.  Behind  this  are  the  excretory  orifices 
of  Cowper's  glands. 

Belations. — The  intrapelvic  portion  of  the  urethra  is  in  relation,  above, 
with  the  prostate,  which  adheres  closely  to  it,  and  with  the  rectum,  to 
which  it  is  united  by  the  abundant  loose  connective  tissue  in  this  part  of  tlie 
pelvis ;  below,  it  lies  on  the  internal  obturator  muscle ;  laterally,  it  is  related 
to  the  muscles  and  ligamentous  or  aponeurotic  expansions  that  close  in  the 
sides  of  the  pelvis.  Without  the  pelvic  cavity,  the  urethra  is  united  in  the 
most  intimate  manner  to  the  corpora  cavernosa,  which  embrace  its  anterior 
border.  By  its  posterior  border,  it  is  related  to  the  suspensory  ligament  of 
the  penis. 

Strtjoturb. — The  urethra  is  composed  of :  1,  Mucous  membrane ;  2,  An 
erectile  envelope ;  3,  Muscles ;  4,  Vessels  and  nerves ;  and,  5,_  we  will  add 
some  remarks  concerning  the  perineal  aponeuroses,  which  are  in  immediate 
relations  with  this  canal. 

1.  Mucous  Membrane. — ^This  is  rather  delicate,  and  forms  the  lining  of 
the  canal ;  it  is  continuous,  posteriorly,  with  that  of  the  bladder,  and  in 
front  with  the  integument  enveloping  the  head  {(jlans)  of  the  penis ;  it  is  also 
prolonged  into  the  excretory  ducts  of  the  glands  annexed  to  the  urethra  and 
the  ejacitlatory  ducts.  It  has  longitudinal  folds,  and  is  always  in  contact 
with  itself,  except  during  the  passage  of  urine  or  semen;  it  has  scarcely  any 
papillfe,  only  a  few  being  found  near  the  anterior  extremity  of  the  canal. 

The  epithelium  of  this  membrane  is  stratified  and  cylindrical,  but  at  the 
portion  furnished  with  papilla}  it  becomes  pavemental. 

2.  Erectile  Envelope. — This  envelope,  lying  outside  the  mucous  mem- 
brane, does  not  cover  the  intrapelvic  portion  of  the  canal.  It  commences  a 
little 'above  the  ischial  contour,  behind  Cowper's  glands,  by  a  very  thick 
bulging  portion,  named  the  hulh  of  the  urethra.  In  front,  it  terminates  by 
another  bulbous  enlargement,  into  which  the  anterior  extremities  of  the 
corpora  cavernosa  enter,  named  the  head  of  the  penis  (glans  penis). 

The  tissue  composing  this  envelope  has  the  same  organisation  as  other 
erectile  apparatus,  being  a  network  of  communicating  cavities  separated  by 
elastic  septa,  the  latter  showing  in  theii-  structure  some  contractile  elements. 

3  Muscles.— Behind  the  prostate  gland,  the  mucous  membrane  of  the 
urethra  is  covered  by  a  fleshy  layer  of  circular  fibres,  forming  Wilson's 
muscle  Another  muscular  envelope,  constituting  the  bulbo-cavernous  or 
accelerator  also  covers  the  erectile  tissue  of  the  urethi-a,  accompanymg  it  to 
near  the  glans,  where  it  gradually  disappears.  To  these  two  principal 
muscles  of  the  urethra  are  added  two  pairs  of  secondary  fasciculi— the 
ischio-urethral  and  transversus  perinei.     This  is  the  description  of  the 

muscular  apparatus :  ,     ,  ,  •    i  i 

a  Wilson's  muscle.— This  may  be  described  as  a  single  muscle  com- 
posed of  two  portions,  an  inferior  and  superior.     Both  are  formed  by 
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transverse  fibres  thrown  over  the  membranous  portion  of  tlio  urethra,  and 
united  at  their  extremities,  which  are  attached  by  moans  of  aponeurotic 
fasciculi,  to  the  lateral  walls  of  the  pelvis.  Behind,  the  superior  fibres 
cover  Cowper's  glands,  and,  like  the  inferior,  are  mixed  with  the  accelerator 

urinfB.  . 

b.  Accelerator  ZJrmce.— Composed  of  transverse  fibres  encircling  the 
urethra  from  the  ischial  arch  to  the  free  extremity  of  the  penis,  this  will  also 
be  studied  as  a  single  organ,  separated  into  two  lateral  portions  by  a  median 
raphe  passing  along  the  whole  posterior  face  of  the  m-ethra.  The  fibres  pass 
from  this  raphe  to  the  right  and  left,  enter  the  furrow  of  the  corpora 
cavernosa,  and  reach  the  upper  surface  of  the  urethra,  where  they  advance 
towards  each  other ;  they  do  not  join ;  so  that  the  circle  formed  by  this 
muscle  is  necessarily  incomplete. 

c.  Ischio-ureth-al  muscle  (compressor  urethrce). — This  is  a  thin  fleshy 
band,  pair-,  situated  below  and  at  the  side  of  the  membranous  portion  of  the 
urethra.  Attached  by  some  aponeurotic  fibres  to  the  ischial  arch,  this 
muscle  passes  forward  on  Cowper's  gland,  whose  lower  face  it  covers.  At 
the  periphery  of  that  organ,  it  is  confounded  with  the  portion  of  Wilson's 
muscle  that  envelops  its  upper  surface. 

d.  Transversus  perinei. — This  is  a  very  thin  ribbon-like  fasciculus,  ofteu 
scarcely  distinguishable  from  the  ischio-anal  muscle  {levator^  ani).  It 
extends  transversely  from  the  ischial  tuberosity— to  which  it  is  attached 
through  the  medium  of  the  sacro-sciatic  ligament,  to  the  mesial  line  of  the 
perineum,  where  its  fibres,  confounded  with  those  of  its  homologue  on  the 
opposite  side,  appear  to  be  inserted  in  the  accelerator  urina3  at  its  origin, 

e.  Action  of  the  urethral  muscles. — 1.  Wilsons  muscle,  when  it  contracts, 
compresses  between  its  two  layers  the  membranous  portion  of  the  urethra. 
It  is  a  veritable  sphincter,  and  opposes  the  escape  of  the  urine ;  when  the 
semen  is  thrown  from  the  vesiculaB  seminales  into  the  urethi-a,  it  also 
prevents  that  fluid  entering  the  bladder,  by  permitting  the  accelerator  to 
empty,  from  before  to  behind,  the  initial  dilatation  of  that  canal.  2.  The 
accelerator  is  correctly  named  from  the  part  it  plays  in  ejecting  the  semen 
from  the  urethra,  it  being  the  chief  agent  in  this  act.  3.  The  ischio-urethral 
muscle  pulls  back  the  membranous  portion  of  the  urethra,  with  Cowper's 
glands,  and,  like  Wilson's  muscle,  acts  as  a  compressor  to  these.  4.  The 
transversus  perinei  dilates  the  bulbous  portion  of  the  urethra,  by  drawing  it 
out  laterally. 

4.  Vessels  and  Nerves. — The  urethi-a  is  supplied  with  blood  by  the 
bulbo-urethral  arteries  and  the  two  pairs  of  arteries — the  dorsal  of  the  penis. 
Voluminous  veins,  frequently  varicose,  and  satellites  of  the  arteries,  carry  it 
away.  The  lymphatics  form  a  very  rich  plexus  beneath  the  mucous 
membrane ;  their  trunks  pass  to  the  inguinal,  and  some  to  the  sublunibar 
glands.  The  nervous  filaments  are  from  the  internal  pudic  and  great 
sympathetic. 

5.  Aponeuroses  of  the  Perineum. — In  the  perineal  region,  the  urethra 
is  covered  by  two  superposed  fibrous  layers.  The  superficial  aponeurosis  is 
fibro-elastic,  and  appears  to  arise  from  the  inner  surface  of  the  thighs, 
where  it  is  mixed  with  the  dartos ;  it  covers  the  perineum,  and  its  fibres, 
becoming  disassociated,  disappear  on  the  sides  of  the  sphincter  ani.  This 
membrane  is  in  relation,  externally,  with  the  skin,  and,  internally,  with  the 
deep  aponeurosis.  On  the  middle  of  its  external  face,  it  receives  the 
insertion  of  a  muscular  fasciculus,  whicli  is  detached  from  the  siihinctei-. 

The  deep  aponeurosis,  formed  of  white  inelastic  fibrous  tissue,  adheres  to 


8G4: 


THE  GENEBATIVE  AVrAUATUS. 


tlio  latter  by  its  outer  face,  aiifl  to  tlio  accelerator  and  iscLio-cavernous 
muscles  by  its  inner  face.  Above,  it  is  lost  around  the  termination  of  the 
rectum ;  below,  it  expands  between  the  thighs ;  it  is  seen  insinuating  itself, 
to  the  right  and  left,  between  the  ischio-cavornous  and  semimembranosus 
muscles,  to  be  attached  to  the  ischiatic  tuberosity, 

4.  The  Glands  annexed  to  the  Urethra. 

A.  Prostate  (Fig.  402,  8). — This  single  and  symmetrical  gland  is 
situated  at  the  commencement  of  the  urethra,  and  lies  across  the  neck  of  the 
bladder.  A  constriction  in  the  middle  divides  it  into  two  voluminous 
lateral  lobes  inclining  slightly  forward.  Its  upper  face  corresponds  to  the 
rectum,  through  the  medium  of  the  cellular  tissue  at  the  bottom  of  the 
pelvic  c.ivily.  Its  inferior  face,  moulded  on  the  neck  of  the  bladder, 
embraces  it  above  and  laterally,  and  is  closely  attached  to  it ;  it  covers  the 
terminal  extremity  of  the  deferent  and  ejaculatory  ducts,  and  the  neck  of 
the  vesiculse  seminales. 

Structure.— The  tissue  composing  this  gland  forms  a  number  of 
communicating  cells,  which  are  larger  in  the  Ass  than  the  Horse ;  in  these 
is  collected  a  quantity  of  viscid  fluid  (suqcus  prostatims)  secreted  by  their 
walls,  and  which  is  ejected  into  the  urethra  by  the  two  rows  of  orifices 
arranged  on  the  sides  of  the  veru  montanum.  These  communicating  cells 
are  nothing  more  than  conglomerate  glands,  which  are  distributed  in  a 
stroma  of  connective  tissue  and  unstriped  muscular  fibres. 

B.  Cowper's  Glands. — In  Veterinary  anatomy,  these  are  frequently 
named  the  small  prostates.  They  are  two  globular  bodies,  denser  in  texture 
than  the  prostate  gland,  but  otherwise  the  same  in  organisation,  and  are 
situated  on  each  side  of  the  urethra,  in  the  perineal  region,  above  the  ischial 
arch;  they  are  completely  enveloped  by  a  somewhat  thick  fleshy  cover- 
ing, formed  by  the  fibres  of  Wilson's  and  the  ischio-ui-ethral  muscles 
(Fig.  402,  11). 

The  fluid  they  secrete  is  thrown  into  the  urethi-al  canal  by  nmnerous 
orifices  disposed  in  several  rows.  It  has  the  same  physical  properties  as 
that  of  the  prostate,  and  both  are  poured  into  the  urethra  in  abundance 
immediately  before  ejaculation;  the  expulsion  of  the  semen  is  by  this 
means  facilitated. 

•5.  The  Corpus  Cavernosum. 

The  corpus  cavernosum  is  an  erectile  stalk,  which  forms  the  base  of  the 
penis  and  supports  the  urethra ;  it  is  situated  between  the  thighs,  prolonged 
beneath  the  abdomen,  attached  behind  to  tlie  ischial  arch,  and  terminates  in 
front  by  a  free  extremity,  which  is  received  into  the  erectile  enlargement 
named  the  glans  penis. 

External  conformation. — Flattened  on  both  sides,  this  body  ofiers  for 
study  two  lateral  faces,  two  borders,  and  two  extremities.  The  faces  are 
plane,  and  present  no  interesting  features.  The  superior,  or  dorsal  border,  is 
the  thickest,  and  is  rounded.  The  inferior  is  channeled  throughout  its 
extent  by  a  deep  furrow  which  lodges  the  urethra.  The  posterior  extremity 
is  bifurcated,  the  two  branches  constituting  the  roots  (corpora  or  crura)  of  the 
penis ;  they  arc  fixed  to  the  ischial  arch,  one  to  the  right,  the  other  to  the  left, 
and  are  covered  by  the  two  ischio-cavernosus  {erector  picnis)  muscles :  short, 
thick,  and  strong  masses  intersected  by  numerous  tendinous  fibres,  and  partly 
concealed  by  the  semimembranosus  muscles.    These  erector  penis  muscles 
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arise  from  the  ischial  crest,  and  terminate  on  the  membrane  enveloping  the 
crura  of  the  jienis,  which  they  cover  posteriorly  and  externally. 

The  anterior  extremity  of  the  corpus  cavernosum  forms  a  blunt  point,  and 
is  surrounded  by  the  spongy  tissue  of  the  glans. 

Mode  of  attachment  of  the  corpus  cavernosum. — The  chief  attachment  is 
constituted  by  the  insertion  of  the  t.vo  crnra  into  the  ischial  arch.  There  is 
also  a  double  suspensory  ligament  proceeding  from  the  ischio-pubic  sym- 
physis, where  it  is  confounded  with  the  superior  attachments  of  the  short 
adductor  of  the  thigh,  and  passes  to  the  dorsal  border  of  the  corpus 
cavernosum,  a  little  in  front  of  the  point  of  union  of  its  crura. 

Structure. — This  erectile  organ  is  composed,  externally,  of  a  white, 
elastic,  fibrous  envelope,  remarkable  for  its  thickness,  especially  on  the 
dorsum ;  it-  gives  oif,  from  its  inner  face,  a  certain  number  of  lamellar 
trabecule  which  partition  the  interior  of  the  cavity  it  forms.  One  of  these 
septa  {septum  pectiniform)  is  directed  vertically  from  the  upper  to  the  lower 
border,  and  divides  the  corpus  cavernosum  into  two  lateral  jiortions  (corpora 
cavernosa),  which  would  indicate  tli.i  the  crura  are  not  one  mass  at  theii- 
point  of  union,  but  merely  joined  to  each  other.  In  the  Horse,  this  septum 
is  generally  very  incomplete,  and  i  arely  extends  the  whole  length  of  the 
organ. 

The  lamellar  prolongations  sustain  other  elastic  and  contractile  bands, 
which  circumscribe  the  cavities  in  which  is  lodged  the  essential  portion  of 
the  erectile  tissue.  According  to  Legros,  the  latter  is  composed  of  a 
network  of  capillaries  interposed  between  the  arterial  and  venous  twigs,  and 
which  shows  abrupt  or  regular  dilatations  of  variable  diameter.  These 
successively  dilated  capillaries  have  very  thin  walls,  which  are  adherent  to 
the  contractile  prolongations  of  the  envelope,  and  are  lined  by  a  very 
delicate  pavement  epithelium.  In  the  areolas  of  the  cavernous  tissue, 
particularly  towards  the  base  of  the  organ,  the  arteries  offer  a  special 
disposition ;  their  walls  are  very  thick,  and  they  soon  divide  into  a  bouquet  of 
branches  which  enter  the  areolae,  where  they  terminate  either  by  a  cul-de- 
sac,  or,  which  is  most  frequent,  give  off  small  free  branci  es  convoluted  in  a 
spiral  manner.  These  are  the  arterice  helicino}  described  by  Miiller  and 
Eouget.  (The  walls  of  the  cells  are  composed  of  white  and  yellow  fibrous 
tissue,  and  unstriped  muscular  fibres.  The  cells  themselves  are  in  reality 
venous  sinuses.  Kolliker  found  a  minute  artery  to  proceed  from  each  of 
the  ca3cal  terminations  of  the  helicine  arteries,  and  terminate,  like  the  other 
capillai-ies,  in  the  veins.  The  dilated  vessels  have  been  regarded  by  some 
anatomists  as  only  vascular  loops.  The  cells,  during  the  erection  of  the 
penis,  are  distended  with  blood.) 

The  arteries  of  the  corpus  cavernosum  and  dorsales  penis  pass  into  the 
erectile  structui-e,  and  supply  this  organ  with  blood.  The  collateral  veins  of 
these  arteries  arise  near  the  surface.  The  nerves  come  from  the  internal 
pudic  and  great  sympathetic. 

6.  Hie  Penis. 

The  2)enis  is  the  male  organ  of  copulation,  and  results  from  the  union  of 
the  corpus  cavernosum  and  the  spongy  portion  of  the  urethra.  These  parts 
have  ah-eady  been  described;  it  now  remains  to  consider  the  or«an  in  its 
entirety. 

The  penis  commences  at  the  ischial  arch,  passes  between  the  thiglis 
and  the  two  dartoid  sacs  containing  the  testicles,  and  is  prolonged  beneath 
the  belly,  where  it  terminates  in  a  free  extremity. 
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All  tlie  portion  comprised  between  tbo  ischial  arch  and  the  scrotum,  is 
maintained  and  deeply  covered  by  the  surrounding  textures,  and  is  named 
the  fixed  portion  of  the  penis.  The  remainder  of  the  organ— its  anterior 
moiety — is,  on  the  contrary,  its  free  portion,  as  it  forms  a  detached  appendage 
sustained  by  a  cutaneous  fold,  the  sheath  (or  prepuce). 

The  Fixed  Portion  occupies  the  perineal  region  and  that  between  the 
thighs,  where  it  is  enveloped  by  the  arteries,  veins,  and  nerves  already 
known,  as  well  as  by  a  large  quantity  of  connective  tissue  (and  the  skin)._ 

The  Free  Portion  is  lodged  in  the  sheath  during  the  inactive  condition 
of  the  ort^an,  but  protrudes  from  it  when  in  a  state  of  erection.  It  is  then 
seen  to  be  covered  by  a  smooth,  unctuous  tegumentary  membrane  with 
numerous  papillfe,  and  of  variable  colour,  though  most  frequently  it  is 

black   or   variegated.  Its 
hase  presents  a  slight  circular 
enlargement,  due  to  the  ac- 
cumulation,    beneath  the 
mucous  membrane,  of  a  small 
annular  mass  of  elastic  and 
contractile  tissue.     Its  ex- 
tremity or  glans  is  also  a  cir- 
cular   enlargement  limited 
behind  by  a  salient  collar — 
the  corona  glandis — which  is 
notched  inferiorly,  and  at 
the   moment  of  ejaculation 
assumes  a  considerable  de- 
velopment, its  shape  being 
then  not  unlike  the  rose  of 
a  watering-can.     This  en- 
largement has  for  its  basis 
the   terminal   expansion  of 
the  urethral  erectile  tissue, 
and  presents  on  its  anterior 
face:    1,  In  the   centre,  -a 
rounded  prominence  due  to  the  point  of  the  corpus  cavemosum ;  2,  Beneath 
this  the  urethral  tuhe  encircled  by  a  fossa;  3,  At  the  bottom  of  the  fossa, 
and' below  the  urethra,  the  orifice  of  a  bilocular  cavity— the  urethral  sinus, 
which  widens  at  the  bottom,  and  in  which  accumulates  sebaceous  matter 
that  sometimes  becomes  so  hard  as  to  prevent  the  flow  of  the  urine  by 
compressing  the  tube  ;  4,  Inferiorly,  the  suburethral  notch.  _ 

The  sldn  covering  the  extremity  of  the  penis  is  rich  in  nerves  which, 
according  to  Ki-aiise,  have  round  dilatations  which  he  designates  as 
"  terminal  genital  corpuscles."  _  ■    4.  i 

To  complete  the  description  of  the  penis,  there  only  remain  to  be 
described  •  1  Two  suspensory  and  retractile  cords  which  concur,  witli  the 
natural  elasticity  of  the  fibrous  envelope  of  the  corpus  cavernosum,  to  return 
the  organ  to  its  ordinary  position  when  the  phenomenon  of  erection  has 
ceased;  2,  The  tegumentary  fold,  or  sheath,  which  envelops  the  free  portion 
of  the  penis  when  in  its  ordinary  state  of  repose.  ^      .  , 

A  Suspensory  and  Eetraotile  Cords  of  the  Penis. -Two  in  number, 
these  cords  arise  from  the  lower  face  of  the  sacrum,  descend  as  flat  bands  m 
front  of  the  sphincter  ani,  between  the  retractor  muscle  of  the  anus  and  the 
rccSm  to  which  they  give  numerous  short  fasciculi  from  their  posterior 


longitudinal  section  of  the  free  extremity  of 

THE  horse's  penis  IN  A  RELAXED  STATE. 

1,  Erectile  tissue  of  the  corpus  cavernosum  ;  2,  Urethra ; 
'  3,  Fossa  navicuhiris  ;  4,  Urethral  tuhe  ;  5,  Erectile 
tissue  of  the  urethra;  6,  Ditto  of  the  glaus ;  7, 
Corona  glandis  ;  8,  Urethral  sinus. 
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border ;  tliey  then  iiuito  at  the  mesial  line,  below  the  anal  opening,  thus 
forming  around  the  terminal  extremity  of  tlie  rectum  a  real  Busi^ensory  ring. 
Lying  together,  and  intimately  united,  they  are  continued  on  the  accelerator, 
which  they  follow  at  the  raphe,  and  are  eventually  lost  in  its  texture  near 
the  free  extremity  of  the  penis. 

These  cords  are  composed  of  unstriped  muscular  fibres. 

B.  Sheath  (prepuce). — The  sheath  is  a  cavity  formed  by  a  fold  of  the 
abdominal  integument,  and  lodges  the  free  portion  of  the  penis;  it  is 
entirely  effaced  at  the  moment  of  erection,  when  the  copulatory  organ  is 
lengthened  and  enlarged.  The  skin  at  the  opening  of  the  sheath  enters  its 
cavity,  and,  on  arriving  at  the  free  portion  of  the  penis,  forms  a  circular 
cul-de  sac  in  becoming  reflected  over  the  organ,  which  it  envelops. 

This  lining  integument  of  the  sheath  is-  fine,  and  very  irregularly 
plicated ;  it  is  destitute  of  haii-,  and  holds  a  middle  place,  with  regard  to 
organisation,  between  the  skin  and  mucous  membranes.  It  contains  in,  or 
beneath,  its  substance  a  considerable  number  of  sebaceous  or  prceputial  glands 
that  secrete  an  unctuous  fatty  matter  (exhaling  a  pecular  odour,  and  dark- 
grey  in  colour,  the  smegma  prceputii),  which  is  spread  over  the  surface  of 
the  membrane. 

Above,  the  inner  integument  of  the  sheath  is  applied  to  the  fibrous  tunic 
of  the  abdomen.  Below,  and  on  each  side,  the  cutaneous  fold  constituting 
this  cavity  contains  between  its  layers  an  expansion  of  yellow  elastic  fibrous- 
tissue,  the  lateral  portions  of  which,  attached  to  the  abdominal  tunic,  are 
named  the  suspensory  ligaments  of  the  slieath. 

In  the  Ass,  there  exists,  near  the  entrance  to  the  sheath,  and  on  each  side, 
a  small  tubercle  which  may  be  looked  upon  as  a  rudimentary  teat  of  the 
female. 

(The  prepuce  protects  the  penis,  and  sustains'  it  when  in  a  flaccid  state. 
In  certain  Horses,  a  gurgling  sound  is  produced  in  trotting,  from  the  air 
entering  and  leaving  the  sheath  suddenly.) 

DIFFERENTIAL  CHAnAOTERS  IN  THE  MALE  GENITAL  ORGANS  OF  OTHER  THAN  SOLIPED 

ANIMALS. 

EuMiNANTS. — Testicles. — In  these  animals,  the  testicles  are  very  voluminous,  oval, 
and  vertically  elongated.  They,  with  theii-  envelopes,  form  a  pendant  mass  that  occupies 
the  inguinal  region.  The  scrotum  is  always  of  a  pale  colour.  In  the  interior  of  the 
testicle,  the  corpus  Highmorianum  and  the  rete  testis  are  very  marked.  (The  proper 
tissue  is  yellow,  and  the  septa  formed  by  the  prolongations  of  the  tunica  albuginea  are 
not  very  distinctly  seen.) 

Epididymis. —  Fas  deferens. — The  head  of  the  epididymis  is  wide  and  flat,  and  ]5ai  tly 
covers  the  anterior  border  of  the  testicle.  The  middle  jDortion,  smaller  than  in  Solijjeds, 
represents  a  narrow  cord  lying  outside  the  posterior  border  of  the  seminal  gland.  The 
tail  is  a  little  free  appendage,  inflected  inwards  and  upwards  to  become  continuous  with 
the  vas  deferens.  The  latter  is  dilated,  as  in  the  Horse,  when  it  ai  rives  above  tlie  bladder, 
and  lies  beside  the  duct  of  the  opposite  side.  The  two,  thus  joined,  increase  fiom  before 
to  behind,  leave  the  neck  of  the  bladder  in  passing  above  the  vesiculiB  seminales,  then 
go  beneath  the  prostate,  and  terminate  in  the  urethra,  on  tlie  summit  of  a  ridge,  by  t\Vo 
elliptical  orifices. 

VeHimlie  seminales. — In  the  Bull,  the  vesiculoa  setninales  have  not  the  same  appearance 
as  in  the  Horse,  and  they  have  not  so  large  a  cavity  in  their  interior.  They  are  two 
elongated  masses,  lobulated  on  their  surface,  yellow  in  coloiu-,  and  possessing  quite  a 
glandular  aspect.  They  have  sometimes  been  designated  tlie  lateral  prostates.  Thev 
are  composed  of  acinifovm  glands,  inclosed  in  a  mass  of  connective  tissue  and  unstriped 
fibres;  they  open  into  a  common  central  canal  which  terminates  in  the  vas  deferens. 

Urethra. — This  canal  is  inllei  tcd  like  tlie  letter  S.  Its  diameter  regularly  diniini.shes 
from  its  commencement  to  its  termination,  wliich  is  not  provided  with  a  urethral  tube 
as  in  Solipeds.    Internally  it  presents :  1,  Immediately  beyond  tlie  neck  of  the  bladder 
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II  short,  but  very  salient  vcru  montanum,  which  divides  into  two  mucous  columns,  that 
gradiiidly  subside  posteriorly ;  '2,  Townrds  tli(!  ischial  arch,  a  valve  whose  free  border, 
directed  downwards,  covers  a  cul-de-mn  about  3-4ths  to  1  inch  deep. 

Tlie  structure  of  the  urethra  is  also  different.  The  walls  of  tlio  memlmmous  portion 
are  thicker  than  in  the  Horse;  tiiey  have  a  layer  of  erectile  tissue,  and  a  Wilsons 
muscle,  very  thick  below  and  laterally,  and  whose  fibres  are  iuseited  in  the  mid  lie  ot 
tho  upper  surface,  into  an  aponeurotic  raphe. 

At  the  ischial  arch,  when  the  canal  bends  downwards,  the  spongy  tissue  becomes 

more  abundant  t«  form  the  hulb  of  the 
urethra ;  but  the  prominence  at  this  point 
is  chiefly  due  to  the  accelerator  urina;, 
as  is  shown  in  figure  404,  c,  4.  Tins 
muscle  is  extremely  powerful,  but  it 
soon  ceases  beneath  tlie  ischial  arcb. 
The  traimversus  perinel  is  OB  strong  as  in 
Solipeds. 

Glands  annexed  to  the  urethra. — 
Cowper's  rflandg  are  absent.  The  i  .res- 
tate gland  is  not  voluminous,  and  forms, 
at  the  commencement  of  the  urethra, 
a  little  transverse  yellow  mass,  beneath 
-which  pass  the  vasa  deferentia ;  it  also 
lies  beneath  Wilson's  muscle,  and  is 
prolonged  for  some  distance  on  the  mem- 
branous portion  of  the  urethra. 

Penis.— In  the  Bull,  the  penis  is  long 
and  thin,  and  carried  well  forward  be- 
neath tlie  belly.  It  is  inclosed  at  the 
perineum  in  an  aponeurotic  sheath, 
which  is  covered  by  the  ischio-tibiiil 
muscles.  This  sheath  is  double,  its 
superficial  layer  being  continuous  with 
the  dartos,  and  has  the  same  physical 
characters ;  the  deep  layer  is  thin,  white, 
and  inelastic. 

In  front  of  the  pubis,  the  penis  des- 
cribes two  successive  curves — the  S  of 
the  penis— the  first  with  its  convexity 
forwards,  the  second  backwards.  It  is 
at  the  second  cui-ve  that  the  suspenxoi-y 
lirjaments  join  the  penis,  and  continue 
along  its  sides  to  its  txtreuiity. 

The  free  portion  of  the  organ,  veiy 
tapering,  is  covered  by  a  fine,  papil- 
luted,  very  sensitive,  rose-coloui  cd 
mucous  membrane. 

It  is  lodged  in  a  narrow  sheath  that 
advances  much  more  forward  beneath 
the  abdomen  than  in  Solipeds,  and  has 
at  its  opening  a  bunch  of  long  stift"  hairs. 
This  cutaneous  sheath  is  moved  by  four 
suljcutaneous  muscles :  two  posterior  or 
retractors  (Fig.  405,  2)  which  draw  the 
sheath  backwards,  and  concur  in  ex- 
posing the  penis  at  the  momenta  of  its 
erection ;  and  two  anterior  or  protractor 
muscles  (Fig.  405,  1)  which  carry  the 
sheath  forward  to  its  former  jKisition. 


SECTIONS  OF  THE  URETHRA  OF  THE  OX  AT 
DIFFERENT  POINTS. 

A,  Intrapelmo  portion;  1,  Wilson's  muscle;  2, 
Erectile  tissue;  3,  Urethral  canal;  4  Prostate 
gland.-B,  Tlw  middle  of  the  penis;  1,1'ibrous 
cord  of  the  corpus  caveruosum  ;  2,  Urethral 

canal-  3  Its  erectile  tissue;  4,  Envelope  ot  g^gf^m  lorwaru  lo  n.o  iumn.!  jn^o.^,.-.^. 
the  corpus  cavernosum.— C,  At  the  crura  of  tho  rpj^^  ij^jt^j.  ^re  found  in  the  Cow,  and  do 
nenis  -11,  Crura  of  the  corpus  cavernosum  ;    ^^^^  appear  to  be  of  any  use. 

2,  Urethral  canal;   3,  Its  erectile  tissue;        -  -  - 

4^  Accelerator  urina) ;   5,  Ischio-cavernosus 
muscle. 


The  two  constitueut  portions  of  the 
copulatorv  organ  are  not  joined  in  the 
same  manner  as  in  Solipeds,  the  channel 
for  the  lodgment  of  the  urethra  being 
transformed  into  a  complete  canal  by  a  narrow  layer  of  tho  iibrous  envelope  of  the  corpus 
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caveraosum.  The  latter  is  little  developed,  and  presents,  iutoriially,  a  longitudinal  fibrous 
cord;  it  is  not  much  dilated  duriii-i:  erection.  In  this  act.  the  penis  is  elongated  by  the 
stiaightcuing  out  of  its  curvatures,  rather  tliiin  by  any  real  lengthening ;  when  erection 
ceases,  the  organ  is  retracted  into  the  preputial  cavity  by  the  contraction  of  the  sus- 
pensory cords,  which  reform  its  double  inflection  behind  the  scrotum. 

In  the  h'am  and  He-goat,  the  disposition  of  these  parts  is  somewhat  similar.  (In  the 
former,  the  extremity  of  the  xu'etlira  has  the  form  of  a  narrow  cyiindei-  curved  backwards, 
its  opening  being  a  longitudinal  slit.  In  Ituminanls,  towards  the  extremity  of  the  sheath 
ai-e  small  teats ;  these,  in  the  He-gout,  are  sometimes  glandular,  and  secrete  a  fluid 
analogous  to  milk.) 


Fig.  405. 


PENIS  AND  MUSCLES  OF  THE  SHEATH  OF  THE  BULL. 
1,  Protractor  muscle  of  the  sheath  ;  2,  Retractor  of  ditto  ;  3,  Testicles  in  the  scrotum  ; 
4,  The  S  of  the  penis ;  5,  Suspensory  cords  of  the  penis  attached  to  the  second 
curve  ;  G,  Subcutaneous  abdominal  vein. 


Pig. — The  tedides  of  this  animal  are  round,  and  placed  in  the  perineal  re"-ion  The 
scrotum  is  narrow,  and  but  little  detadied :  the  pouches  of  which  it  is°  composed 
appearing  smiply  as  two  hemispherical  prominences  on  the  surface  of  the  perineum. 
There  IS  nothing  particular  to  be  remarked  in  the  epididymis  and  vaa  deferens;  (the 
tad  o(  the  lirst  is  very  volum'nous;  the  latter  has  uo  pelvic  dilatation.) 

The  vesicuhu  seminales,  with  regard  to  disposition,  are  intermediate  between  those  of 
tlic  Horse  and  0.x  Their  walls  are  thick  and  very  glandidar,  and  their  interior  is 
diverticulated.  (They  are,  proportional;cly,  very  large,  and,  in  structure,  closely  re- 
semble tho.se  of  Rummants  ;  indeed,  in  these  animals  tliey  rather  appear  to  be  organs  for 
the  secietion  of  a  milky  liquid  that  is  mixed  with  the  semen,  than  reservoirs  for  the 
fecundating  matter,  as  timt  fluid  never  contains  any  spermatozoa.)  There  are  two 
prodates:  one  disposed  as  in  the  Ox;  the  other  placed  across  the  neck  of  the  bladder 
as  III  bohpcds.  'J'lie  ^lenis  resembles  that  of  Ruminants,  except  in  the  absence  of  the 
mu-scles  ot  the  slicatli;  it  has  also  a  particular  preputial  sheatli.  wiiich  has  been  studied 
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by  Lacauchie.  ("When  flaccid,  tlio  penia  of  tlio  Pifj  in  twinterl  in  a  spiral  manner  at  tlic 
extremity.  The  alieath  i«  narrow,  ami  longer  than  in  Ruminants.  At  the  upper  part  ot 
its  opeuiiag  is  the  special  pouch  menlioned  Ijy  Chauveuii,  and  which  in  (brmed  Ijy  a  fold 
of  the  skin  It  opens  into  tlie  sheath,  nnd  secret-s,  in  the  B(Mr,  an  unctuous  fluid, 
possessing  a  particularly  disagreeable  smell,  and  which  is  mixed  with  the  urine,  ihe 
odour  of  the  secretion  even  taints  the  flesh  of  this  creature.) 

Caunivora.— The  testicles  of  the  Cat  are  formed  like,  and  placed  in  the  same  situation 
as,  those  of  the  Pig ;  those  of  the  Dog  are  more  oval,  and  are  pendent. 

The  Carnivora  have  no  vesiculeo  seminales.  The  jjrodate  gland  surrounds  the  neck 
of  the  bladder  ;  it  is  of  a  yellow  colour,  concave  on  its  upper  surface,  and  divided  into 
two  lateral  lobes  on  its  lower  face.  Cowper's  glands  are  absent  in  the  Dog;  they  exist  in 
the  Cat  (in  which  they  are  very  small,  and  excrete  their  secretion  by  separate  etterent 
canals)  Tlie  urethra  (in  its  pelvic  portion)  is  very  long;  towards  the  ischial  arch  it 
shows  an  enlargement  or  hulb,  though  this  is  less,  proportionately,  than  in  the  Ox  ;  the 
accelerator  muscle  is  continued  for  a  longer  distance  around  it.  (The  spongy  portion  is 
thinner  in  the  Cut  than  the  Dof/.)  ^-^  ^  i  v  +i 

"  In  the  Do  t,  the  penis  is  long  and  pointed.  The  posterior  half  is  con.stituted  by  the 
corpus  cavernosum,  which  is  little  developed,  and  has  not  a  complete  middle  septum. 
The  anterior  moiety  has  for  its  base  a  bone,  found  in  several  other  mammifers,  whieii 
is  intended  to  favour  the  introduction  of  the  penis  into  the  genital  organs  ot  the  female. 

"  The  penien,  or  penial,  bone  is  elongated,  conical,  and  incurvated,  so  as  to  constitute 
a  furrow  inferiorly,  in  which  is  lodged  the  urethra  when  it  leaves  the  fibrous  channel  of 
the  corpus  cavernosum ;  its  apex,  anteriorly,  partly  forms  the  point  of  the  penis ;  its  base 
is  intimately  united  to  the  anterior  portion  of  the  corpus  cavernosum ;  the  median 
septum,  which  is  very  dense,  is  fixed  in  this  bone,  as  is  the  fibrous  envelope  which  mixes 

""'^^The^penill  W  almost  entirely  constitutes  the  base  of  all  that  portion  of  the  penis 
included  within  the  sheath  ;  in  addition,  this  part  possesses  two  distinct  erec/tZe  enlarge- 
ments-an  anterior  and  posterior.  The  first  is  analogous  to  that  of  the  glans  penis  ot  the 
Horse,  and  is  formed  by  an  expansion  of  the  erectile  tissue  of  the  tu'ethra;  c  ub-shaped 
at  its  anterior  base,  it  has  there  a  point  suddenly  bent  downwards,  beneath  which  is 
pierced  the  xu'ethral  orifice  ;  posteriorly  it  is  thin,  and  partially  covers  the  other  erec  e 
mass.  The  latter  is  supplementary;  it  begins  at  the  base  of  the  free  portion  of  the 
penis,  where  the  integument  of  the  sheath  is  folded  m  a  circular  manner  around  it 
From  1  to  IJ  inches  long,  it  embraces  the  upper  border  and  sides  of  the  bone ;  Pyram.da 
in  shape,  its  base,  which  is  posterior,  is  f  to  1^  inches  thick ;  m  front,  it  thms  away  beneath 

the  erectile  tissue  of  the  head.  a.„„  r>^vf;r.Ti  nf  Hip 

"  Such  are  the  two  erectile  masses,  whose  summits  overlap,  so  that  the  fi;ee  portion  of  the 
penis  bul-ing  in  front,  and  still  more  so  behind,  is  narrowest  in  the  middle  Although 
Sguons.  these  two  ;ascular  dilatations  are  independent  of  each  other  I  t^e  pos  erior 
has,  likewi^se,  no  communication  with  the  corpus  cavernosum,  and  possesses  tv,o  ar  i- 
cular  veins  which  pass  backward  in  a  lateral  groove.  Each  is  erected  separately  during 
copulation  when  they  assume  a  large  size;  the  great  volume  of  the  posterior  enlarge- 
nS  Songs  the  duration  of  this  act,  until  flaccidity  ensues.  This  pecuharity  is  a 
consequence  of  the  absence  of  the  seminal  reservoirs  (the  ^^^^'=£'^.^^3  to  elevate  the 

"In  the  Doq,  two  small  muscles  are  found  which  appear  to  be  destined  to  elevate  the 
penis  and  direct  it  during  its  introduction  into  the  sexual  parts  of  the  female,  as  ts 
Sion  is  always  feeble  These  are  two  fasciculi  which  proceed  from  the  crura  of  the 
penis,  and  pa^s  forward  to  unite  in  a  common  tendon  implanted  on  the  dorsal  border  of 
tVip  or?an  •  thev  thus  resemble  the  chord  of  an  arc.  ,    ^,  . 

*    "  The  subpenial  muscular  cords  exist  as  in  the  other  animals.  _  The 
and  long,  and,  as  in  the  didactyles,  has  protractor  muscles ;  the  integument  is  thin  and 
rose-coloured,  like  that  covering  the  free  portion  of  the  penis.  of  erection  it 

"  In  the  Cat  the  penis  is  short,  and  directed  backwards ;  but  in  a  state  ot  erection  t 
is  incl  nS  forwds  for  copulation'.    Its  free  portion  presents  some  If  •  J* 

^onLt   and  lt?su,nmit,  near  which  is  pierced  the  -^f^^'^^^Ver^}':^-^ 
small  incomplete  penial  bone,  that  encloses  a  layer  of  t^^^":;"^^^^^ 
that  of  the  irethra.    This  free  portion  is  covered  by  an  integument  ^  "Jf  J 
what  rigid  papillae  directed  backwards,         ^'^P'^^/"  ^  ma  ^ 

sexual  organs."—^-  Lnvocat. 
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COMl'AKISON  OF  THE  GENITAL  ORGANS  OF  MAN  WITH  THOSE  OP  ANIMALS. 

Coverings  of  the  testicles. — The  scrotum,  darlos,  tunica  erythryoidea,  and  tunica 
vagiwdis  have  the  same  organisation  as  in  Solipeds.  The  scrotum  is  rich  in  sebaceous 
glands,  and  the  tunica  vagiunlis  is  separated  by  a  serous  layer  from  the  peritoneal  cavity. 

Testicles. — These  are  ovoid,  and  situated  in  an  oblique  direction  downwards  and 
inwards ;  their  largest  curvature  is  forwards. 

The  epididi/mis  olt'ors  the  s;ime  arrangement  as  already  noticed,  except  tliat  the  vns 
deferen.s,  in  boing  detached  from  the  globus  min{)r,  is  bent  somewhat  suddenly  to  reach 
the  abdominal  cavity.  There  are  several  diverticuli  annexed  to  the  epididyniis,  named 
the  pediculnted  hydatid  of  Murgagni,  non-pedicidated  hydatid  aberrant  vessels,  and  corpus 
innominatum  of  Giraldcs. 


Fig.  406. 


SECTION  OF  PELVIS  TO  THE  LEFT  OF  THE  MEDIAN  LINE  AT  THE  PUBES,  AND 
THROUGH  THE  MIDDLE  OF  THE  SACRUM.  ' 

1,  Section  of  left  pubic  bone;  2,  Peritoneum  on  bladder;  3,  Left  crus  penis  -  4 
Pelvic  fascia  forming  anterior  ligaments  of  bladder  ;  5,  Part  of  accelerator 
urin£B  ;  6,  Posterior  layer  of  triangular  ligament  forming  the  capsule  of  the 
prostate ;  7,  Anterior  layer  of  triangular  ligament ;  Between  6  and  7  are  seen- 
the  membranous  urethra,  deep  muscles  of  urethra  (insertion),  and  Cowper's  gland 
of  the  left  side;  8,  Vas  deferens;  9,  Bulb  of  urethra;  10,  Rectum;  11,  Cut 
edges  of  accelerator  urin«  and  transversus  perinaii ;  12,  Left  ureter;  13,  Reflec- 
tion of  deep  layer  of  superficial  fascia  round  transversus  perina^i  •  14  Left 
vesicula  seminahs  ;  15,  Cut  edge  of  levator  ani ;  16,  Rectum  ;  17,  Prostate  Viand 


The  hydatid  of  Morgagni  is  a  little  projection  at  the  head  of  tlie  epididymis  filled 
with  a  serous  fluid  which  is  never  mixed  with  the  semen.  The  non-ped,iculaied  lu/datid 
IS  a  small  white  mass  which  rises  from  the  testicle  at  some  distance  from  the  c^lobus  maior  •' 
it  has  a  cavity  that  communicates  with  the  duct  of  the  epididyniis.  The  aberrant  vesseh 
are  fine  flexuous  ducts  given  off  from  the  globus  minor,  and  soon  terminate  in  a  cul  de 
sac.  The  corpus  innominatum  of  Giraldes  is  a  small  mass  of  ramifying  tubes  included 
in  the  connective  tissue  uniting  the  globus  major  to  the  testicle.  All  ttiese  aDDenda<^P« 
of  the  testicle  or  epididymis,  are  the  remains  of  the  Wolffian  body. 


Yas  deferens.- 


.  -This  is  not  united  to  its  lellow  by  a  peritoneal  fold;  it  is  slio-htTv 

dilated  on  arriving  at  the  neck  of  the  bladder,  as  in  tlie  Horse.  The  vesieulie  seminnlPQ 
are  elonsated,  and  lobulated  on  their  surface,  as  in  Ruminants.  '  ""ties 

Urethra.— This  canal  has  a  fixed  and  a  free  portion :  the  first  is  slio-htlv  inni;n,.ri 
downwards  and  forwards ;  the  second  is  suddenly  innected,  and,  with  the  m-enedinr 
forms  the  prepubic  angle,  which  disappears  with  erection.    Its  diameter  incrensps  a  m  ?' 
at  the  bulb,  and  again  at  the  meatus,  to  form  the  fossa  navicular  is.    Its  erectile  onwiA 
forms  a  considerable  enlargement  at  its  commencement— the  bulb  and  this  is  en 

the  Ox,  by  the  accelerator  urintc;  it  also  composes  another,  the  glans  thi 


as  in 
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consiitutos  llio  head  of  tlic  poiiis.  On  ita  iiinor  .surtucc  urn  hoiuc  valvulur  folds,  some 
lU^lircssions,  the  htoun.v  of  Monjiujiii,  the  vera  vKinOniiini,  and  t')Wiirds  the  hiiiuinit  of  this 
u  small  pouch — the  iiuile  uLerus  (niiius  •pociilaris),  which,  on  ii  vei-y  reduced  scale,  repre- 
sents the  third  vesicuia  of  Solipeds.  The  niiiscles  of  the  ureliu  a  are  the  uddo-camrmiHum, 
aci  derator  urina\  Wilson's  musole,  and  the  LmmvcrmiH  pi-riiuci — mjierjicial  and  deep.  On 
emerging  from  the  pelvic  cavity,  the  urethra  traverses  an  aiioneurotic  membrane  named 
the  ligament  of  Carcastonno. 

Corpus  cavtriwsum. — This  offers  nothing  particular  in  its  disposition. 

Penis.— Thia  organ  is  free,  and  is  suspended  in  fnmt  of  the  pubis.  It  i.s  enveloi.ed 
by  a  fibrous  covering— ihe  superficial  fascia,  and  a  cutaneous  cylinder— the  shealli.  It  is 
attached  by  two  siipensory  ligaments  :  the  superficial  is  elastic,  and  arij-es  fmm  the  linea 
alba;  tlie  deep  is  inelastic,  and  is  detached  from  the  symphysis  pubis  and  tlie  anterior 
pillar  of  the  inguinal  ring.  (It  is  usual  to  describe  only  one  ligament— the  ligamenlum 
suspensorium  penis,  separating  to  form  two  layers  which  give  passage  to  tlie  dorsal 
vessels,  and  nerves  of  the  penis.)  The  cjlans  is  separated  from  tlie  rest  of  the  oigan  by  a 
constriction  ilesignaled  the  cervix,  and  around  this  the  skin  forms  a  (circular)  fold— the 
prepuce,  which  covers  the  glans  more  or  less  completely.  It  is  attached  to  the  middle  of 
its  lower  face  by  a  thin  fold— the  fnenum  prxputii.  The  inner  surface  of  the  prepuce 
has  a  large  number  of  sebaceous  glands. 


CHAPTEE  II. 

GENITAL  OEGANS  OF  THE  FEMALE. 

These  organs  resemble  those  of  tlie  male  in  their  general  disposition.  Thus 
wo  find  in  the  female  :  1,  Tvro  secretory  organs,  the  ovaries,  analogous  to 
the  testicles,  and  charged  with  the  elaboration  of  the  germ ;  2,  The  uterine 
(Fallopian)  tube,  disposed,  like  the  epididymis  and  vas  deferens,  as  a  flexuous 
canal,  through  which  the  ovum  passes  on  leaving  the  ovary  ;  3,  The  uterus, 
a  sin<^le  reservoir  formed  of  two  lateral  moieties  which  may  be  compared  to 
the  vesiculjB  seminales,  as  it  is  there  that  the  germ  remains  until  it  is  fully 
developed  •  4  The  vagma,  a  membranous  canal  analogous  to  the  urethra, 
and  givinc-  passage  to  the  foetus  after  it  has  been  formed  in  the  uterus :  this 
canal  which  receives  the  penis  during  copulation,  also  shows,  at  its  exterior 
openi'no-  the  vulva,  an  erectile  apparatus,  and  the  clitoris,  wMch  is  nothing 
more  than  a  rudimentary  corpus  cavernosum  of  the  male.  The  female  has 
also  certain  glands,  which,  in  many  species,  exist  m  a  rudunentary  form  in 
the  male :  for  instance,  the  mammas,  organs  for  the  secretion  ol  milk,  the 
first  nourishment  of  tbe  young  animal. 

(The  glands  of  Duvorney,  in  the  female  vagma,  seem  to  be  analogous  to 
Cowper's  glands  in  the  male,  as  they  are  present  in  the  females  of  aU 
animals  where  the  latter  exist  in  the  male,  and  their  secretion  appears  to  be 

of  the  same  character.)  ^  ^^         i        w  i 

It  may  be  remarlced,  after  this  enunciation,  that  the  male  and  female 
eenital  apparatus  are  constructed  on  the  same  type:  a  cu-cumstance  which  is 
most  cleaiiy  demonstrated  at  an  early  period  of  iutra-utenue  lile,  wbcn  it  is 
impossible  to  distinguish  the  sexes. 

1.  The  Ovaries.    (Fig.  411,  1.) 

SUuation-Form-Belaiions.-Tho  ovaries  {testes  nudiehrcs-),  t\ie  essential 
or.an  of  generation  in  the  female,  are  two  ovoid  bodies,  smaller  than  the 
testicles,  though  of  the  same  shape,  situated  in  the  abdomnial  cavity,  and 

.  ThP  ovaries  sometimes  leave  this  situation.    Thus  M.  Dnpont,  of  riazac,  has 
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suspcuded  from  the  sublumlmr  region,  where  tlioy  correspond  with  the 
intestinal  convolntions,  a  littlo  beliind  the  kidneys.  Smooth  on  the  surface, 
these  organs  present,  in  the  middle  of  their  upper  face,  a  deep,  and  more  or 
less  oblique  fissure,  resembling  the  Mlus  of  the  kidney  ;  this  gives  attach- 
ment to  the  pavilion  of  the  tube. 

Means  of  attachment. — The  ovary  floats  at  the  anterior  border  of  the 
broad  ligament ;  it  is  also  sustained  by  the  vessels  which  enter  it,  and  by  a 
small  cord  of  unstriped  muscular  fibres,  the  ligament  of  the  ovary,  which 
attaches  it  to  the  uterus. 

Steuoture. — The  organisation  of  the  ovaries  comprises  a  serous  mem- 
brane, a  tunica  albuginea,  p-oioer  tissue,  and  the  Graafian  vesicles  imbedded 
therein. 

Serous  membrane. — This  is  a  continuation .  of  the  broad  ligaments ;  it 
covers  the  whole  organ  (except  at  the  hilus),  adhering  closely  to  the  tunica 
albuginea. 

Tunica  albuginea.  — This  is  similar  to  that  enveloping  the  testicle,  being 
a  very  resisting  fibrous  case  which  sends  prolongations  into  the  substance  of 
the  ovary. 

Projjer  tissue. — The  proper  tissue,  or  stroma,  of  the  ovary  is  more  con- 
sistent than  that  of  the  testicle  ;  it  is  hard,  grates  on  being  cut  into,  and 
is  greyish-red  in  colour.  It  is  divisible  into  two  layers,  distinguishable  by 
their  aspect  and  structnre. 

1.  The  medullary  layer,  that  nearest  the  hilus,  is  slightly  red  and 
spongy;  it  is  formed  by  an  interlacing  of  the  connective  fibres,  unstriped 
muscular  fibres,  and  a  large  number  of  vessels  that  radiate  from  the  centre 
towards  the  periphery. 

2.  The  cortical  layer  has  the  elements  of  connective  tissue  for  its  base  ; 
it  is  but  little  vascular,  and  contains  in  its  substance  the  Graafian  vesicles 
ov  follicles  (ovisacs),  and  is  consequently  often  named  the  ovigenous  layer. 
These  ovisacs  are  in  various  stages  of  development ;  the  smallest  are 
situated  beneath  the  tunica  albuginea,  and  gradually  increase  as  they  lie 
deeper.  When  fully  developed,  they  are  filled  with  a  transparent,  citron- 
colonred  fluid  ;  the  ovigenous  layer  can  then  no  longer  contain  them,  and 
they  protrude  more  or  less  from  the  surface  of  the  ovary. 

A  Graafian  vesicle,  in  its  perfect  state,  is  composed  of  an  envelope  and 
its  contents.  The  envelope  comprises:  a  fibrous  membrane  (tunica fibrosa), 
which  is  confounded  with  the  stroma  of  tlie  ovary,  and  in  it  we  may  re- 
cognise two  layers,  the  internal  of  which  is  rich  in  vessels ;  and  an  epithelium, 
or  membrana  granulosa,  consisting  of  round  or  polygonal  granular  cells. 
At  the  bottom  of  the  ovisac,  this  epithelium  forms  a  small  mass — the  cumulus 
proligerus  (or  germinal  eminence),  in  the  centre  of  which  is  the  ovulum  or 
egg  of  the  mammal.  The  contents  (liquor  folliculi)  are  a  clear  yellow  fluid, 
which  becomes  red  on  admixture  with  blood  when  the  vesicle  ruptures. 

The  ovulum  or  ovum  is  a  cell  about  1-lOOth  of  an  inch  in  diameter, 
inclosed  in  the  discus  proligerus  or  cumulus  proligerus.  The  ovulum  is 
invested  by  an  amorphous,  thick  cell-membrane  —  the  zona  pellucida  (mem- 
brana vitellina) ;  its  granular  contents  are  named  the  vifellus  or  yellc ;  and 
its  (vesicular  nucleated)  nucleus,  designated  the  germinal  vesicle,  and  lying 
at  a  certain  point  on  the  zona  pellucida,  has  in  its  centre  a  white  patch — -the 
germinal  spot. 

Vessels  and  nerves. — The  thick,  flexuous,  arterial  divisions  are  given  off 
by  the  utero  ovarian  artery ;  they  ramify  in  the  spaces  formed  by  the  tunica 
albuginea,  before  reaching  the  proper  tissue  by  entering  the  hilus.  The 
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veim  are  of  large  calibre,  and  form  a  very  rick  network  around  the  gland 
—the  hulh  of  the  ovary ;  they  terminate  in  the  vena  cava,  near  the  renal  veinB. 
The  hjmpliatics  pass  to  the  sublumbar  glands.  The  nerves  emanate  from 
the  small  mesenteric  plexus. 

Development. — The  ovary  of  Solipeds  is  of  great  size  iu  the  foetus, 
being  often  nearly  as  largo  as  in  the  adult  animal.  It  becomes  wasted  in 
aged  animals. 

Functions. — The  productive  organs  of  the  germ  or  ovum,  the  ovaries 
are  the  testicles  of  the  female.  They  form  the  ovulura,  and  then  at  a  cer- 
tain period  set  it  at  liberty.  As  the  ovulffi  are  contained  in  the  ovisacs, 
it  is  necessary  to  study:  1,  The  development  of  these  ovisacs;  2,  Their 
rujiture  or  dehisence ;  3,  The  phenomena  occuring  in  them  after  this 
rupture. 

Development  of  the  Ovisacs. — The  ovisacs  already  exist  in  the  ovary  of 
the  foetus  and  the  young  animal,  but  only  assume  their  greatest  activity  at 
the  ace  of  puberty.  They  are  not  all  formed  at  birth,  but  are  incessantly 
re-developed,  this  development  taking  place  beneath  tho  tunica  albuginea. 
(At  puberty,  the  stroma  of  the  ovary  is  crowded  with  o\'isacs  so  minute, 
that  in  the  Cow  it  has  been  computed  that  a  cubic  inch  would  contain  two 

hundred  millions  of  them.) 

At  first  the  ovisac  consists  of  a  small  cell,  which 
presents  all  the  constituent  parts  of  the  ovulum.  As 
it  becomes  developed  it  sinks  into  the  cortical  layer, 
being  pushed  deeper  into  it  by  the  cells  that  grow 
outside  it ;  and  it  is  also  surrounded  by  a  gi-anular 
membrane,  formed  at  the  expense  of  the  nuclear 
elements  of  the  adjacent  connective  tissue.  This 
membrane  soon  separates  at  a  given  point  into  two 
layers,  to  form  a  cavity  that  gradually  extends  and 
becomes  filled  with  fluid  :  this  is  the  cavity  of  the 
ovulum.  As  the  separation  is  not  complete,  the 
ovulum,  enveloped  by  the  internal  granular  membrane, 
remains  beside  the  external  granular  membrane,  and 
while  the  cavity  is  increasing,  the  tissue  of  the  ovary, 
pressed  around  it,  is  condensed,  constituting  the 
fibrous  wall  of  the  ovisac,  which  afterwards  receives 
a  network  of  vessels. 

Bupture  of  the  Ovisacs. — Until  puberty,  the  ovisacs 
do  not  exhibit  any  very  marked  phenomena ;  at  this 
period,  however,  the  ovary  becomes  vascularised,  and 
a  certain  number  of  Graafian  vesicles  increase  iu 
volume.  At  the  period  of  oestrum,  one  or  more  of 
these,  according  to  the  species,  participate  in  the 
change  in  the  ovary,  become  vascular  and  distended, 
and  finish  by  rupturing  and  evacuating  the  discus 
proligerus  and  ovulum.  The  latter  is  received  into 
the  Fallopian  tube  and  conveyed  towards  the  uterus. 
Corpus  Luteum.—Aftev  the  rupture  of  a  Graafian  vesiclc,_  its  cavity  is 
filled  by  a  clot  of  blood  which  gradually  contracts  and  loses  its  colour ;  at 
the  sanie  time  the  fibrous  membrane  becomes  hypertrophied,  and  the  grauukr 
layer  is  wrinkled  and  transformed  into  cylindrical  epithelium.  lo 
this  period  of  progression  succeeds  one  of  regression,  during  which  the 
cylindrical  cells  become  infiltrated  with  fat  and  are  gradually  absorbed. 


OVARIUM  OF  THE  BABBIT 
AT  THE  PERIOD  OF 
CESTRUM,  SHOWING 
VARIOUS  STAGES  OF 
THE  EXTRUSION  OF 
OVA. 
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The  term  corpus  luteum  is  given  to  tlie  cicatrix  resulting  from  the  rupture  of 
the  ovisac. 

The  progress  of  the  phenomena  of  hypertrophy  and  regression  is  much 
slower  when  the  escape  of  the  ovulum  has  been  followed  by  impregnation  ; 


Fig.  408.  Fig.  409. 


CONSTITUENT  PARTS  OF  MAMMALIAN  OTCJM. 

Fig.  408,  Entire  ovum  ;  Fig.  409,  Ovum  ruptured,  with  the  contents  escaping  ;  mv,  Vitelline 
membrane  ;  ji.  Yolk  ;  vg,  Germinal  vesicle  ;  tg,  Germinal  spot. 

SO  that  we  have  false  corpora  lutea  (those  which  are  independent  of  preg- 
nancy), and  true  corpora  lutea,  those  of  gestation,  and  which  do  not  disappear 
until  several  weeks  after  parturition.    (The  true  corpora  lutea  are  recog- 


Fig.  410. 


abed 


f  g  h 


SUCCESSIVE  STAGES  IN  THE  FORMATION  OF  THE  CORPUS  LUTEUM  IN  THE  GRAAFIAN 
FOLLICLE  OF  A  SOW;  VERTICAL  SECTION. 

a,  The  follicle  immediately  after  the  expulsion  of  the  ovum,  its  cavity  being  filled 
•with  blood,  and  no  ostensible  increase  of  its  epithelial  lining  having  yet  talcen 
place ;  at  6,  a  thickening  of  this  lining  has  become  apparent ;  at  c,  it  begins  to 
present  folds  which  are  deepened  at  d,  and  the  clot  of  blood  is  being  absorbed  and 
decolorized ;  a  continuance  of  the  same  process,  as  shown  at  e,  /,  y,  h,  forms  the 
corpus  luteum,  with  its  stellate  cicatrix. 

nisable,  after  parturition,  as  small  white  or  dark-coloured  masses,  the  corpon 
albicans  vel  nigrum.    The  yellow  colour  to  which  they  owe  their  name  i 
due  to  the  infiltration  of  the  cylindrical  cells  with  fat.) 
Such  are,  very  briefly,  the  functions  of  tlic  ovary. 
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(Bencatli  the  liihis  of  tlio  ovary,  and  between  the  laycis  of  tlie  broad 
ligament  and  the  round  ligament,  is  found  asniall  body,  usually  described 
fts  the  "parovarium,  consisting  of  a  imnibcr  of  fine  tubes  with  blind  extremities. 
It  is  considered  as  the  remains  of  the  Wolffian  body  :  a  I'oelal  structure  that 
forms  the  epididymis  in  the  male,  and  has  been  named  the  ovfjan  of  Mosen- 
muller  in  the  female.  Chauveau  does  not  mention  its  existence  in  the 
domesticated  animals,  though Leyh  does.) 


2.  The  Oviducts,  or  Fallopian  or  Uterine  Tubes.    (Fig.  411, 2.) 

The  uterine  tube  is  a  little  flexuous  canal,  lodged  in  the  broad  ligament, 
near  its  anterior  border.  It  Commences  at  the  ovary  by  a  free,  expanding 
extremity — the  pavilion  of  the  tube  (or  ostium  abdominale),  and  terminates 
in  the  cul-de-sac  of  the  uterine  horn  by  opening  into  it  (the  ostium  uterinum). 
Its  canal  at  the  middle  is  so  narrow  as  scarcely  to  admit  more  than  a  very 
thin  straw,  and  its  calibre  is  still  less  towards  the  uterine  extremity ;  near 
the  ovary,  however,  it  is  wide  enough  for  the  passage  of  a  thick  goose-quill. 

The  orifice  of  the  uterine  extremity  opens  in  a  small  and  very  liard 
tubercle.  The  ovarian  extremity,  in  all  mammalia,  ofiers  a  very  remarkable 
arrangement.  It  opens  into  tlie  peritoneal  cavity,  near  the  fissui-e  of  the 
ovary,  and  in  the  centre  of  the  expansion  named  the  pavilion  of  the  tube, 
which  is  also  designated  the  fimbriated  extremity  (or  morsiis  diaboli). 
This  pavilion  is  attached  to  the  external  side  of  the  ovary,  and  has  a  very 
irregular  outline :  notched  as  it  is  into  several  lancet-shaped,  unequal  pro- 
longations (jimbrice),  which  float  freely  in  the  abdomen.  Here  are,  then, 
two° important  anatomical  facts:  the  discontinuity  between  a  gland  and 
its  excretory  canal,  and  the  communication  of  a  serous  cavity  with  the 
exterior. 

Stkucture. — The  oviduct  is  formed  of  a  serous,  a  contractile,  and  a 
mucous  tunic.  The  serous  {external)  is  furnished  by  the  broad  ligament, 
and  is  derived  from  the  peritoneum.  The  contractile  {middle)  is  constituted 
by  unstriped  muscular  fibres,  which  extend  into  the  pavilion.  (They  are 
arrano^ed  as  ciVcw/a?-— internal,  and  longitudinal— e^iQxn&l  fibres,  and  are  con- 
tinuous with  those  of  the  uterus  ;  they  are  mixed  with  immatui-e  nucleated 
areolar  tissue.)  The  mucous  membrane  is  in  longitudinal  folds  m  the  tube, 
but  in  the  pavilion  these  folds  are  radiating ;  it  is  covered  by  a  ciliated 
cylindrical  epithelium  (the  vibrations  of  the  cilia  being  towards  the  uterus.) 
(It  has  very  few  glands  and  no  villi.)  At  the  margin,  or  fimbriaB,  of  the 
pavilion  it  suddenly  ceases,  and  is  continued  by  the  peritoneum  (a  serous 
cyst  is  frequently  found  in  this  situation;  at  the  other  extremity  the 
mucous  membrane  is" continuous  with  that  of  the  uterus). 

Fdnctions.— The  excretory  duct  of  the  ovary,  the  uterme  tube,  seizes 
the  ovulum  expelled  from  the  ovisac,  and  carries  it  to  the  uterus.  It  is 
therefore  necessary  that,  at  the  moment  of  ruptm-e  of  the  ovisac,  the  fimbrife 
should  be  applied  to  the  ovary,  in  order  to  receive  the  germ  and  bring 
it  to  the  abdominal  orifice  of  the  tube.  The  application  of  the  pavilion  to 
the  ovary  is  brought  about  either  by  the  contraction  of  the  muscular  fibres 
it  contains,  or  through  the  distention  of  the  bulb  of  the  ovary  Some- 
times tliis  mechanism  is  insufficient,  and  the  ovulum  falls  into  the  abdominal 
cavity,  becomes  fixed  there,  and  is  developed  if  it  has  been  previously  fecun- 
dated; this  occurrence  constitutes  the  most  remarkable  variety  of  extra- 
uterine gestation.  i   ^   .i  i 

The  oviduct  also  conveys  the  seminal  fluid  of  the  male  to  the  ovulum. 
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3.  Tlie  Uterus.    (Figs.  411,  412.) 

The  uterus  is  a  membranous  sac  to  wliicli  tlio  ovulum  is  carried,  and  in 
which  it  is  developed. 

Situation. — It  is  situated  in  the  abdominal  cavity,  in  the  sublumbar 
region,  at  the  entrance  to  the  pelvic  cavity,  where  its  posterior  extremity  is 
placed. 

Form  and  relations. — In  its  posterior  moiety,  the  uterus  is  a  single 
cylindrical  reservoir,  slightly  depressed  above  and  below ;  this  is  the  body 
of  the  uterus.  Its  anterior  moiety  is  bifid,  and  gives  rise  to  two  cornua, 
which  curve  upwards. 

The  body  is  related,  by  its  upper  face,  to  the  rectum,  which  lies  on  it 
after  passing  between  the  two  cornua  ;  it  receives,  on  the  sides  of  this  face, 
the  attachment  of  the  broad  ligaments  ;  its  lateral  and  anterior  faces  are 
related  to  the  intestinal  convolutions.  {Inferiorly,  it  is  in  relation  with 
the  bladder.)  Its  anterior  extremity  (or  fundihs)  is  continuous,  without 
interruption,  with  each  of  the  cornua  ;  the  posterior  is  separated  from  the 
vagina  by  a  constriction  of  the  neck  (cervix)  of  the  uterus. 

The  cornua,  mingled  with  the  different  portions  of  intestine  which 
occupy  the  same  region,  offer:  a  free  and  convex  inferior  curvature;  a 
superior  curvature,  to  which  the  suspensory  ligaments  are  attached;  a 
posterior  extremity,  or  base,  fixed  to  the  body  of  the  organ ;  and  an  anterior 
extremity  or  summit — a  rounded  blind  pouch  looking  downwards,  and  showing 
the  entrance  of  the  oviduct. 

Means  of  attachment.— Floating  in  the  abdominal  cavity,  like  the  in- 
testines, the  uterus  is  also,  like  them,  attached  by  lamellar  bands  which 
suspend  it  to  the  sublumbar  region,  and  which  for  this  reason  have  been 
named  the  stispensory  or  broad  ligaments  of  the  uterus. 

These  bands  are  two  in  number,  are  irregularly  triangular  in  shape,  and 
are  more  developed  before  than  behind.  Close  to  each  other  posteriorly, 
and  separating  in  front  like  the  branches  of  the  letter  "V,  they  leave  the 
sublumbar  surface  and  descend  towards  the  uterus,  to  be  attached  by  their 
inferior  border  to  the  sides  of  the  upper  face  of  the  body  and  the  small 
curvatm-e  of  the  cornua.  Their  anterior  body  is  free  ;  they  sustain  the 
oviducts  and  ovaries,  the  former  being  placed  between  the  two  serous  layers 
of  the  ligament,  and  the  latter,  placed  within  this  ligament,  receives  a  band 
detached  from  the  principal  layer,  forming  with  it,  beneath  the  ovary  a 
kind  of  small  cupola.  ' 

There  is  also  another  little  narrow  long  band  outside  the  broad  ligament, 
and  which  can  be  traced  as  far  as  the  upper  inguinal  ring.  Anteriorly,  it 
has  a  small  enlarged  appendix  ;  between  the  two  layers  forming  this  fold  is 
found  a  thin  muscle,  altogether  like  the  male  cremaster  before  the  descent 
of  the  testicle  into  the  scrotum.  This  may  be  looked  upon  as  the  analogue 
of  the  round  ligament  of  Woman. 

The  uterus  is  also  fixed  in  its  situation  by  its  continuity  with  the 
vagina. 

_  Interior.— The  inner  surface  of  this  organ  offers  mucous  folds,  M'hich 
exist  even  m  the  foetus ;  they  are  arranged  in  a  longitudinab  series,  and  are 
not  effacable  by  distension ;  though  they  disappear  during  gestation  con- 
sequent on  the  enlargement  that  takes  place  in  the  uteri  no  cavity.  ' 

This  cavity  has  three  compartments :  the  cavity  of  the  body  ',  and  those 
of  the  cornua.  The  latter  are  pierced,  at  their  extremity,  by  the  uteriiio 
orifice  of  the  Fallopian  tube;  while  tlic  former  communicates  with  the 
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GENERATIVE  ORGANS  OP  THE  MARE,  ISOLATED  AND  PARTLY  OPEJJED. 

1,  1,  Ovaries;  2,  2,  Fallopian  tubes;  3,  Pavilion  of  the  tube  external  face ;  4  Ibid 
'  inner  face,  bowing  the  opening  in  the  middle  ;  5,  Ligament  of  the  ovary ;  6,  Intac 
horn  of  the  uteru's ;  7,  i  horn  thrown  open ;  8,  Body  of        "t.^s  ^pper  fa 
9    Broad  ligament;  10,  Cervix,  with  its  mucous  folds;  11,  Cul-d.-sac  of  the 
vaccina-  12,  Interior  of  the  vagina,  with  its  folds  of  mucous  mcnibrane ;  13, 
Urinar;  meatus,  and  its  valve,  14;  15,  Mucous  fold,  a  vestige  of  the  hymen  ;  lb, 
InteHor  of  the' vulva;  17,  ClitoHs;  18,  18,  Labia  of  the  vulva;  19.  Infenor 
commissure  of  the  vulva. 


THE  FEMALE  GENITAL  ORGANS.  879 

vagina  by  a  narrow  canal  tliat  passes  through  tho  posterior  constriction  of 
the  uterus-  (cervix),  and  which  is,  in  Human  anatomy,  named  the  cavity  (or 
canal)  of  the  cervix  (os  uteri,  as  externum,  os  trico}).  In  all  the  domesticated 
animals,  except  the  Eabbit,  tho  uterine  canal  is  prolonged  to  the  bottom  of 
the  vagina,  in  something  the  same  fashion  as  a  tap  is  into  the  interior  of  a 
barrel ;  and  in  this  way  it  always  forms  a  very  marked  projection  in  the  vaginal 
cavity.  Around  this  projection,  the  utero-vaginal  mucous  membrane  is 
raised  in  transverse  folds  disposed  in  a  circular  manner,  which  give  it  the 
appearance  of  a  radiated  flower ;  in  Veterinary  anatomy,  this  projection  of 
the  cervix  is  consequently  named  the  "  expanded  flower  "—fleur  epanouie  ;  it 
is  the  tench's  nose  of  the  Human  being. 

Strttctttub.— The  walls  of  the  uterus  are  composed  of  three  membranes  : 
an  external,  serous;  a  middle,  muscular;  and  an  internal,  ^mwcoits ;  with 
vessels  and  nerves. 

The  serous  tunic  envelops  all  the  organ  ;  it  is  an  expansion  of  the 
broad  ligaments,  which  are  prolonged  backwards  on  the  posterior  extremity 
of  the  vagina,  and  are  afterwards  doubled  in  a  circular  fashion  around  that 
canal,  to  pass  over  either  the  rectum,  the  bladder,  or  the  lateral  walls  of  the 
pelvis.  Between  the  two  cornua  this  membrane  forms  a  particular  frtenum, 
which  is  but  slightly  developed  in  Solipeds. 

The  muscular  layer  comprises  longitudinal  (superficial),  and  circular 
(deep)  fibres,  analogous  to  those  of  the  small  intestine.  Near  the  insertion 
of  the  broad  ligaments,  they  give  off  a  series  of  fasciculi  which  are  pro- 
longed between  the  two  layers  of  these  ligaments.  These  are  not  the  only 
muscular  fibres  met  with  in  the  ligaments,  however ;  for  Eouget  has  found 
others  throughout  their  whole  extent,  but  particularly  in  the  vicinity  of  the 
ovaries.!  (Around  the  cervix  uteri,  the  circular  fibres  are  most  dense  and 
numerous.) 

In  the  pregnant  animal,  the  number  of  fibres  composing  this  layer  is 
much  more  considerable  than  in  ordinary  circumstances  ;  and  this  increase 
has  for  its  object  to  permit  the  dilatation  of  the  uterus,  without  allowing 
its  parietes  to  become  too  attenuated  ;  they  do  become  more  or  less  thin 
notwithstanding,  according  to  the  species.  It  has  also  been  remarked  that^ 
during  pregnancy,  the  muscular  fibres  present  a  manifest  striation.  (The 
elements  of  these  fibres  are  short  fusiform  cells  with  long  oval  nuclei,  mixed 
with  a  large  quantity  of  immature  nucleated  areolar  tissue.) 

The  mucous  membrane  is  thin,  delicate,  and  raised  into  folds.  It  is 
covered  by  ciliated  epithelium,  which  becomes  cylindrical  in  the  canal  of 
the  cervix,  and  pavemental  aroimd  the  os  uteri.  (The  cilia  vibrate  towards 
the  fundus  of  the  organ.  The  membrane  is  closely  connected  with  the 
muscular  tunic,  and  is  composed  of  immature  nucleated  areolar  tissue 
without  elastic  fibres.)  The  uterine  mucous  membrane  is  destitute  of 
papiUse  (except  at  the  cervix,  where,  according  to  Leyh,  there  are  many 
highly  vascular  papillae)  ;  but  it  lodges  numerous  simple  or  ramified  glands 
which  are  straight  or  slightly  flexuous  at  their  extremities.  At  the  cervix' 
these  glands  enlarge  at  the  bottom,  and  assume  something  of  the  appearance 
of  acinous  glands. 

(These  mucous  glands  arc  designated  simple  and  cylindrical.  The  first 
are  most  numerous  towards  the  cervix ;  some,  here  and  there,  with  their 
orifices  closed,  are  enlarged,  and  form  small  vesicular  tumours,  the  ovula 
Nabothi;  they  secrete  the  peculiar  transparent  mucus  found  here.  The 

'  Unstriped  contractile  fibres  are  aleo  found,  in  the  mnle,  along  tlio  spermatic  cord, 
be  neath  the  visceral  layer  of  the  tunica  vnginalis. 
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cylmdrical,  uterine,  or  utricular  glaiids  arc  closely  clustered  togetbcr, 
sometimes  bifurcated,  often  twisted  in  a  sjjiral  fashion,  and  terminating  in  a 
cul  de-sac  in  the  substance  of  the  membrane.  In  structure  they  resemble 
other  mucous  glands,  consisting  of  a  membrana  i)ropria,  an  epitlicliuui  of 
spheroidal  cells  at  the  bottom  of  the  tube,  and  of  columnar  cells  in  its  duct. 
During  gestation  they  are  much  enlarged,  and  receive  the  cotyledoual 
processes  of  the  placenta.  At  the  period  of  oestrum,  the  glandular  secretion 
of  the  uterus  is  more  active  than  at  other  times.) 

Vessels — Nerves. — The  blood  brought  to  the  uterus  by  the  uterine  and 
ntero-ovarian  arteries,  is  conveyed  from  it  by  veins  corresponding  to  the 
latter.  In  animals  which  have  been  pregnant  several  times,  the  vessels  are 
remarkable  for  their  enormous  volume  and  their  tortuousness.  (The 
arteries  freely  anastomose ;  they  ramify  through  the  muscular  and  mucous 
tunics,  constituting  coarse  and  fine  networks  which  ultimately  end  in  the 
veins.  These  are  very  large  and  have  no  valves ;  the  plexuses  they  foi-m 
are  considerable.) 

The  lymphatics  that  pass  froia  the  uterus  are  as  remarkable  for  their 
number  as  theii-  dimensions ;  they  reach  the  sublumbar  region. 

The  nerves  supplying  the  organ  come  from  the  small  mesenteric  and 
pelvic  plexuses.  (In  the  uterus  there  are  several  important  nervous  gan- 
glia ;  and  during  gestation  it  has  been  ascertained  that  the  nerves,  like  the 
vessels,  enlarge,  and  after  parturition  return  to  their  former  size.) 

Development. — Narrow  in  the  foetus,  and  in  the  adult  which  has  not  been 
impregnated,  the  uterus  increases  in  size  in  animals  which  have  had  young 

several  times.  •    i     i  n 

Functions. — The  uterus  is  the  sac  in  which  the  embryo  is  developed. 
The  ovulum  grafts  itself  upon  the  mucous  membrane  of  the  organ  by  its 
placental  apparatus,  in  order  to  draw  indirectly,  from  the  maternal  blood, 
the  materials  for  its  development.  This  function  of  the  uterus  gives  riso 
to  most  interesting  anatomical  and  physiological  considerations,  which  wiU 
be  referred  to  when  giving  the  history  of  the  ovum. 

4.  The  Vagina.    (Figs.  411,  412.) 

The  vagina  is  a  membranous  canal  with  thin  walls ;  it  succeeds  the 
uterus,  and  terminates  posteriorly  by  an  external  opening— the  vidva. 

Situation  and  Belations.—Sitimted  in  the  pelvic  cavity,  which  it  passes 
horizontally  across,  the  vagina  is  in  relation  with  the  rectum  above,  below 
with  the  bladder,  and  laterally  with  the  sides  of  the  pelvis  and  ureters. 
Loose  connective  and  adipose  tissue  surround  it  posteriorly. 

Internal  conformation.— The  inner  surface  of  the  vagma  is  always  lubri- 
cated by  an  abundance  of  mucus,  and  is  ridged  by  longitudinal  folds  {co- 
lumnar rugosa^).  In  front,  at  the  bottom  of  the  canal  is  observed  the 
projection  formed  by  the  cervix  uteri ;  posteriorly,  this  sui-face  is  continuous 

with  that  of  the  vulva.  .  . 

Stkuctuke  —The  vagina  is  formed  of  two  tunics ;  an  inner,  mucous,  and 
an  external,  musculaT.  The  mucous  membrane  (pale-red  in  colour)  is  con- 
tinuous with  that  lining  the  vulva  and  the  uterus  (and  bladder) ;  it  is 
provided  with  papilliB,  and  is  lined  by  stratified  pavement  (squamous) 
epithelium.  (It  consists  of  connective  and  elastic  tissue,  to  whicli  its 
extensibility  and  firmness  are  due.)  ,  ,  , 

The  miiscular  coat  is  rose-coloured,  and  traversed  by  a  large  number  of 
vessels  ;  it  is  surrounded,  for  the  greater  part  of  its  extent,  by  an  abundance 
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of  connective  tissue  whicli  joins  it  to  the  organs  contained  in  the  pelvii 
cavity ;  in  front,  however,  it  is  enveloped  by  tlie  peritoneum  which  sur 
rounds  the  vagina  before  passing  to  the  uterus.    (This  connective  tissue  i 
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sometimes  designated  the  iJiird  or  j/iiroMs  tunic  of  the  vagina.    The  mus- 
cular fibres  are  unstriped,  and  arranged  in  circular  and  longitudinal  series  • 
towards  the  posterior  portion  of  the  canal  tliey  are  redder  than  in  front  )  ' 
Vessels  and  nerves.— The  vagina  is  supplied  Avith  blood  by  the  internal 

3  L 
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pudic  artcrij ;  this  fluid  ia  carried  from  it  by  nuinercjus  veins,  which  arc 
disposed  in  a  i)lexus  ar(nind  the  canal,  anil  enter  the  satellite  of  tlic 
artery.  The  nerves  como  from  the  pelvic  plexus.  (The  hjmphalics  accoin- 
pauy  the  veins,  and  pass  to  the  pelvic  glands.)  . 

FUNOTTON.— Tlie  vagina  receives  the  male  organ  during  copulation,  and 
through  it  the  foetus  passes  during  parturition. 

5.  Tlie  Vulva.    (Fig.  411.) 
The  external  orifice  of  the  vagina,  the  vulva  is  situated  in  the  perineal 
region,  immediately  below  the  anus.    We  will  consider  in  succession  its 
external  opening,  its  cavity,  and  its  structure. 

BxTEiiNAL  Opening.— This  is  a  vertical  elongated  slit,  prcsentmg  two 
lips  and  ttvo  commissures.  The  lips  {labia  vulval)  are  covered  externally  by  a 
fine  smooth,  unctuous,  and  (almost)  hairless  skin,  rich  in  colouring  pigment, 
and  lined  internally  by  mucous  membrane  ;  on  their  free  margin,  the  limits 
of  these  two  membranes  are  well  marked.  The  superior  commissure  is  very 
acute,  and  almost  meets  the  anus,  from  which  it  is  nevertheless  separated  by 
a  narrow  space— the  perineum.  The  inferior  commissure  is  obtuse  and 
rounded ;  it  lodges  the  clitoris.  ,     .  .  -i.  • 

Cavity  of  the  Vulva.— By  all  Veterinary  authorities,  this  cavity  is 
described  as  belonging  to  the  vagina,  to  which  it  forms  the  entrance;  but 
considering  the  analogies  that  exist  between  the  genital  parts  of  Woman  and 
those  of  animals,  this  cavity  must  be  distinguished  from  that  of  the  vagina. 
It  offers  for  study  the  hymen,  which  separates  the  two  cavities,  the  meatus 
urinarius  and  its  valve,  and  the  clitoris. 

The  Clitoris.— Exactly  similar  to  the  corpus  cavernosum  of  the  male, 
which  it  represents  in  miniature,  and  2  to  3  inches  in  length,  the  clitoris 
commences  by  two  crura  fixed  to  the  ischial  a,rch,  and  covered  by  a 
rudimentary  ischio-cavernosum   muscle.     After  being  attached  to  the 
symphysis  by  means  of  a  suspensory  ligament  analogous  to  that  ot  the 
male,  it  passes  backwards  and  protrudes  into  the  vulvular  ca^ty,  towards 
the  inferior  commissure.    Its  free  extremity,  lodged  m  that  cavity  is 
enveloped  by  a  mucous  c^^-the  prepuce  of  the  clitoris yaipiitmm  ftoridis^ 
which  is  folded  in  various  directions,  and  excavated  about  the  centre  of  the 
tubercle  by  a  small  follicular  cavity  that  represents  the  extremity  ot  the 
male  penis     The  organisation  of  the  clitoris  resembles  m  every  particular 
that  of  the  corpus  cavernosum  of  the  penis:  a  fibrous  framework,  erectile 
tissue,  and  cavernous  vessels.    It  is  the  contact  of  the  penis  with  this 
organ  during  copulation  that  chiefly  occasions  the  venereal  excitation.^ 
^  The  Meatus  Ueinahius  and  its  VALVE.-The  urethral  canal  m  the 
female  is  very  short.    It  passes  immediately  beneath  the  anterior  sphmcter 
muscle  of  the  vulva,  and  after  a  brief  course  in  the  texture  of  the  floor  of 
Tevagil  it  opens'into  the  vulvular  cavity  by  an  of  -  c-ered  by  a  ^^^^^^^^ 
mucous  valve:  this  is  the  meatus  urinarius  and  its  valve.    Ihe  nunaiy 
Z^g,  pted  at  the  bottom  of  the  cavity,  at  from  f^.^^^^^  ^Zt^ 
externai  'opening,  is  wider  than  the  male  urethra,  and  ^11  adm    sounds  o 
somewhat  large  calibre,  for  the  cathcterism  of  the  bladder.    ^    /J';^  ^JJ 
its  free  bordir  inclining  backwards,  to  direct  the  flow  of  urine  towards 
the  exterior,  and  prevent  its  reflux  into  the  vagina.  „„„t;„„mi^ 
(The  female  urethra  is  composed  of  two  ;  ,;;;3\5,7*l"Tr- 

witl  that  of  the  bladder  and  vagina;  and  'VT-  J  '  nrnn  of  circXr 
tinuation  of  that  belonging  to  these  organs,  and  chiefly  made  up  of  circuiai 
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fibres;  some  flat  fascicnli  attach  it  to  the  periosteum  of  the  ischia.  The 
urethra  is  not  surrounded  by  a  spongy  body  as  in  the  male.) 

The  Hymen. — This  membrane,  when  it  exists,  distinctly  separates  tlie 
vnlvular  from  the  vaginal  cavity.  It  is  rarely  present,  however ;  though 
we  have  observed  it  several  times  in  the  adult  Mare.  It  forms  a  circular 
partition,  fixed  by  its  margin  to  the  vulvo-vaginal  walls,  as  well  as  to  the 
valve  of  the  meatus  urinarius,  and  is  i)erforated  by  one  or  more  openings 
which  establish  a  commiinication  between  the  vulva  and  vagina.  On  many 
occasions  we  have  found,  in  old  brood-mares,  pediculated  appendages,  the 
remains  of  this  septum. 

Structure  op  the  Vulva. — The  vulva  offers  for  study  in  its  structure  : 
1,  The  mucous  membrane  lining  its  interior ;  2,  An  erectile  body  lyin^  on 

that  membrane,  and  named  the  vaginal  hulh ;  ■  3,  Two  constrictor  muscles  

anterior  and  posterior  ;  4,  Two  muscular  ligaments  ;  5,  The  external  skin. 

_  1.  Mucous  membrane. — Continuous  with  that  of  the  vagina  and  bladder 
this  membrane  has  a  rosy  coloui-,  which  may  become  a  bright-red  at  the 
period  of  heat.  It  often  shows,  near  the  free  border  of  the  labia,  black 
pigment  patches,  which  give  it  a  speckled  appearance.  It  has 'in  its 
substance  a  great  quantity  of  mucous  follicles  and  sebaceous  glands.  The 
latter  exist  near  the  free  border,  particularly  about  the  clitoris  and  es- 
pecially in  the  space  between  that  erectile  body  and  the  inferior  commissure 
of  the  vulva,  where  they  meet  in  several  small  sinuses.  (These  glands 
secrete  an  unctuous  matter  possessing  a  special  odoui- ;  they  are  most  active 
dm-ing  oestrum.) 

2.  Vaginal  hulb.—This  is  an  organ  entirely  formed  of  erectile  tissue 
with  wide  areolfe ;  it  is  divided  into -two  branches  (lulbi  vestibuU),  which. 
arise  from  the  vicinity  of  the  crura  of  the  clitoris  and  pass  on  the  sides 
of  the  vulva,  where  they  terminate  in  a  round  lobe.  Covered  by  the 
posterior  constrictor  of  the  vulva,  the  vaginal  bulb  communicates,  inferiorly 
with  the_  veins  of  the  corpus  cavernosum.  The  influx  of  blood  into  the 
cells  of  its  tissue  contracts  the  vnlvular  cavity,  and  concurs  to  render  the 
coaptation  of  the  copulatory  organs  more  perfect  during  coition. 

3.  Muscles  of  the  KitZwa.— Imperfectly  described  and  determined  in  books 
on  Veterinary  Anatomy,  these  belong  to  the  category  of  voluntary  muscles 
We  recognise  two,  which  wiU  bo  described  as  the  posterior  and  anterior 
constrictors. 

Posterior  Constrictor  of  the  VuLVA.-Analogous  to  the  constrictor 
vagmoi  of  Woman,  this  muscle,  included  in  the  labia  of  the  vulva  forms  a 
veritable  sphincter.  Above,  its  fibres  are  mixed  with  those  of  the  sphincter 
am,  and  are  attached  to  the  sacrum  through  the  medium  of  the  suspensorv 
ligaments  Inferiorly,  the  most  anterior  are  fixed  to  the  base  of  the  clitoris  • 
the  middle  are  prolonged  to  between  the  thighs,  and  are  inserted  into  the 
inner  smlace  of  the  skin. 

Inwardly,  it  is  in  relation  with  the  vaginal  bulb  and  the  mucous 
membrane  of  the  vulva.  Its  external  face  is  separated  from  the  slcin  of  the 
labia  by  a  very  vascular  cellulo-fibrous  tissue  capable  of  contraction  and 
m  the  midst  of  which  are  always  foimd  isolated  red  fasciculi— dependencios 
ol  the  principal  muscle.  ^  ^^^.^.b 

This  muscle,  in  contracting  during  copulation,  constricts  the  aperture  nf 
the  yagma  and  compresses  the  penis;  and  as.  in  consequence  of  its  attach 
ment  to  the  clitoris,  it  cannot  act  without  raising  tlmt  erectile  body  if 
applies  this  to  the  male  organ  and  causes  a  greater  degree  of  excitenfcnt 
Witli  animals  in  heat,  the  movements  of  the  clitoris  arc  frequently  obseivcd 
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to  propel  that  organ  outwards,  CKpccially  after  luicturation ;  in  tljis  case  tlic 
fibres  of  tlio  constrictor  attached  to  the  clitoris  erect  it  by  its  base,  while 
those  which  arc  fixed  into  the  skin  between  the  thighs  depress  the  interior 
commissure  of  the  vulva.  This  double  action  necessarily  exposes  tlic 
erectile  tubercle  lodged  in  that  commissure. 

Anteuioii  CoNSTEioTOu  OF  THE  VuLVA.-Aualogous  to  Wilsou  s  musclc 
,  in  the  male,  this  constrictor  is  formed  of  arciform  fibres  which  envelope 
below  and  laterally,  the  vaginal  walls  at  the  entrance  of  the  cj^al ;  its 
extremities  are  continued,  by  means  of  aponeurotic  fascia,  to  the  sidCB 
of  the  rectum,  where  they  ai-e  lost.  By  its  posterior  border,  this  muscle 
is  mixed  with  the  preceding.  it 
T  Muscular  ligaments  of  the  vuha.-Tv^ceB  of  the  suspensory  cords  of 
the  male  penis,  these  ligaments  are  disposed  m  the  same  manner  at  then 
origS  After  becoming^inited  beneath  the  rectum,  they  descend  m  several 
fasciculi  into  the  labia  of  the  vulva,  and  disappear  among  the  fibres  of  the 

^''^^'m^'^^:^^  is  fine  and  black  (or  light-coloured)  destitute  of 
hair,  smooth  and  unctuous,  and  adheres  closely  to  the  subjacent  tissues. 

6.  Tlie  MammcB. 

The  mamma,  are  glandular  organs,  whicli  secrete  tj'^.  ^^^^^^ 
.lourish  the  voung  animal  during  the  early  months  of  its  life,  ihey  aie 
JXentary  In  youth,  and  beconfe  developed  with  the  advent  of  puberty, 
assiWe  the  r  Ji^atest  development  towards  the  end  of  gestation ;  they  ai;e 
mXctive  aftfr  parturition,  and  cease  their  function,  as  well  as  duninish 
in  volume  when  the  period  of  lactation  has  terminated  .    .1  ^ 

sSor-These  glands  are  two  in  number,  placed  beside  each  other  in 
thefnguinaT  region,  where  they  occupy  the  situation  of  the  scrotum  in  the 

'''^^J',,,^  _They  are  two  hemispherical  masses,  separated  from  each  other 

destitate  of  ban-  1.1  *<=J™'y  °  iht  »e  lo  .ttachcd  to  tho 

vellow  ^elastic)  #roMS  envelope;  2,  (xlandulai  tissue,  ^>  J 
yeuow  ^^oiasw^^y    „„.  A  Tlif.  prrrptorv  canals  or  mammary  ducts, 
reservoirs  01- sinuses ;  4,  J-^^  ^^'=!<^r        "  wjao  its  fellow  of  the 

The  elastic  envelope,  placed  m  the  middle,  beside  its  icm 

KLf  to?:  3tiM=  z=rs  r  ,stoi.. . 
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a  certain  number  of  principal  canals ;  those  open  into  the  galactoferous  sinuses 
(each  a  sacculus  vel  sinus  lactiferus).  The  glandular  culs-dc-sac  are  lined 
with  a  polyhedral  epithelium,  which  becomes  spherical  and  infiltrated  with 
fat  dui'ing  lactation. 


FiV.  4i:i. 


Gr,AND-VESICLES,  WITH  IITEIR  EXCRETORY 
DUCTS  TERMINATING  IN  A  DUCTUS  LAC- 
TIFEROUS :  FROM  A  MERCURIAL  INJECTION  ; 
MAGNIFIED  FOUR  TIMES. 


ULTIMAfB  FOLLICLES,  OR  GLANU  VESICLES, 
WITH  THEIR  EPITHELIUM  OR  SECRETING 
CELLS,  a,  a,  AND  NUCLEI,  6,  b. 


Placed  at  the  base  of  the  teat,  the  galactoferous  sinuses  or  reservoirs  are 
generally  two  in  number,  but  sometimes  there  are  three,  and  even  four ; 
they  nearly  always  communicate  with  each  other,  and  are  continued  into  the 
mammilla  by  an  equal  number  of  independent  excretory  canals — the  definitive 
ducts,  whose  orifices  are  very  small,  and  are  seen  beside  each  other  at  the  free 
extremity  of  the  teat.  A  fine  mucous  membrane  lines  the  inner  face  of  this 
excretory  apparatus ;  it  is  doubled  in  the  teat  by  a  thick  layer  of  tissue, 
which  again  is  covered  by  the  sMn  that  adheres  closely  to  it.  (Between 
the  external  and  internal  tunic  of  the  teats,  are  found^  numerous  fasciculi 
of  unstriped  muscular  fibres,  arranged  in  a  circular  and  longitudinal  manner 
around  these  ducts.) 

Connective  tissue,  vessels  and  nerves,  complete  this  organisation.  (The 
arteries  are  from  the  external  pudic  trunk ;  the  veins  are  very  numerous,  and 
pass  to  the  trunk  of  the  same  name ; 

the  nerves  are  derived  from  the  first  Fig-  415. 

lumbar  pair.) 

Fdnctions. — The  mammae  secrete 
the  milk ;  they  undergo  remarkable 
modifications  at  puberty  and  at  the 
end  of  each  gestation — modifications 
which  are  related  not  only  to  their 
volume  and  secretion,  but  also  to 
their  minute  structure.  After  ges- 
tation, the  gland- vesicles  shrink: 
become,  as  it  were,  atrophied,  and 
have  only  a  polygonal  epithelium. 
At  the  termination  of  gestation,  they 
are  enlarged,  new  vesicles  are  de- 
veloped, and  the  epithelium  changes 
its  character  :  filling  the  gland  cavi- 
ties, assuming  a  spherical  shape,  and 
becoming  charged  with  fat  granula- 
tions. The  period  of  lactation  being 
completed,  the  mammse  take  on  their 
former  character.  (In  Marcs  which 
have  not  been  bred  from,  tho  mammas  are  hard  and  small,  the  teats  but 
slightly  prommcnt,  and  the  glandular  tissue  scanty.    In  old  brood-niarcs 
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on  tbe  contrary,  they  are  flaccid  and  pendant,  and  the  teats  somewhat 
lengthened.  The  milk  secreted  by  the  mammary  glands  is  a  white  fluid, 
possessing  a  sweet  taste,  and  composed  of  an  albuminous  water  containing 
caseine  in  solution,  milk  sugar,  salts,  and  fatty  matter  in  gloV)ules--the 
butter.  Usually  a  small  quantity  is  secreted  some  days  before  parturition  ; 
that  which  is  yielded  for  a  short  time  after  that  period  is  named  colostrum  ; 
it  is  rich  in  white  corpuscles  and  has  purgative  properties.  The  colostruni 
is  of  a  rich  yellow  colour,  less  fluid  than  the  milk  of  a  later  period,  ot 
a  higher  specific  gravity,  slightly  acid,  and  containing  large  oil-globules  a 
few  irregular  flakes,  probably  epithelium  scales,  a  little  granular  curd-like 
matter,  and  a  small  number  of  granular  corpuscles.) 

DIFPERESTIAL  OHARACTERS  IN  T&E  FEMALE  GENITAL  ORGANS  OF  OTHER  THAN  BOLIPEU 

ANIMALS. 

Certain  organs  offor  some  differences  worthy  of  notice,  while  others  are  formed  as  in 

^"^RuJtNANTS.— Omries.  -ln  the  Cow.  the  ovaries  are  relatively  much  smaller  than  in 
the  Mare  but  their  form  and  structure  are  identical.    (The  Graafian  vesicles  are  visible 

''"^thrt'^^t^iS  Co.,  compared  with  that  of  the  Mare  offers  but  f^v 
differences  with  regard  to  its  general  disposition  in  the  pelvic  and  abdomimil  cavitie^ 
exceit  that  it  is  not  so  advanced  in  the  latter.  Supposing  the  uterus  to  l^e  perfectly 
horizontal  a  transverse  line  drawn  through  the  plane  of  the  •'^bdome^  before  the  e^^^^^ 
■in-le  of  the  ilium,  is  exceeded  by  the  extremity  of  the  cornua  about  U  to  2  iuche»  so 
that  if  the  animul'were  on  its  back,  the  uterus  would  be  only  prolonged  to  the  fourth  or 

Witf r  J^I^-f t?^^^^^^^  the  uterus  of  the  Cow  presents  a  very  remarkable  fpo^.tion 
which  it  s  necessary  to  note :  the  concave  curvature  of  the  cornua  looks  downwards, 
whUe  in  tie  Ma  e  it  looks  upwards;  though  in  both  the  sublumbar  lig^m.ntsjre 
rttached  to  this  concavity.  The.'efore  it  is  that  in  the  Cow,  if  we  consider  the  uterus  as 
freX  snsnended  in  the  abdomen,  the  extremity  of  the  cornua  is  twisted  outwards  and 
Spwlrcir  wMlf  the  L  although  di^awn  in  the  sanje  direction  by  these  ligamen  s 
ZTXns  its  direction,  because  it  is  in  a  manner  fixed  by  the  body  of  the  uterus.  The 

Tf  the  mtim    On  this  cravat  lies  the  body  and  part  of  the  cornua  of  the  uteru. 

The  uterine  cornua  are  thin  and  tapering  at  their  anterior  extremity.    The  body  is 

'^'°The°?nterr'of  the  uterus  of  the  Cow  is  less  ample  than  that  of  the  Mare.  Its 
surface  is  studded  with  rounded  tubercles,  known  as  -ii/Z«Zo«..  which  will  be  s^^^ 
hereafter    It  is  only  necessary  to  say  here  that  they  are  numerous  in  the  cornu...  but 
small  and  few  in  the  l^oc^Y  °f       organ.  u-regular.  The 
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fiirninhed  with  a  tuft  of  hiiir.  (The  corpus  cavcmosinn  of  the  clitoris  is  longer,  thimior, 
nnd  more  ticxuous,  and  tlic  gland  nincli  hnudler  tlmn  in  the  Mare.)  'i'lie  meatus 
nriiiariiis  is  disposed  as  in  llu^  niaro  ;  but  there  exists,  on  the  floor  of  the  nretlira,  a  Vid  v(! 
wlioso  free  border  is  direcled  baekvNards.  Th  s  valve  surniomits  n  siriall  cid-de-mc 
which  it  is  necessary  to  avoid  in  cathetcrism  of  the  bladder.  At  about  an  incli  from  the 
entrance  to  the  vulva,  tliere  are  foninl  in  the  texture  of  the  labia  the  vulvo-vayindl  (jlaiuh 
(glands  of  Bartholine.).  Discovered  by  Duverney,  described  by  Bartholine,  and 
recently  by  Colin,'  tliese  glands  (two  in  number)  are  about  the  size  of  a  Inrge  almond  ; 
their  wide  extremity  is  directed  upwards,  and  the  narrow  end,  situated  iu  the  vicinity 
of  the  ischio-cUloridis  muscle,  gives  origin  to  the  excretory  canaliculi.  They  are 
racemose,  and  their  ducts  unite  to  form  a  kind  of  sinus,  whicli  at  length  opens  in  the 
vaginal  cavity,  about  4  inches  from  tlie  labia  of  the  vulva,  i  These  (jlanduLu  vagiiiii:  arc. 
supposed  to  be  analogous  to  the  prostate  glands,  and  are  covered  by  muscular  fasciculi. 
They  are  composed  of  pyriform  glandular  vesicles,  lined  by  squamous  epithelium,  and 
surrounded  by  a  dense  nucleated  connective  tissue;  the  excretory  ducts  are  invested  by 
columnar  epithelimn,  and  surrounded  by  a  thin  layer'  of  smooth  muscle-cells,  disposed 
longitudinally.    Their  secretion  is  a  clear,  yellowish,  viscid  mucus.) 

(In  the  Sheej)  and  Goat,  the  labia  of  the  vulva  have  several  folds  externally,  and  the 
inferior  commissure  tei  miuates  in  a  point.) 

Mammiv. — In  the  Cow,  each  lateral  mammary  mass,  although  enclosed  in  a  single 
fibrous  cajisule,  is  composed  of  two  distinct  glands,  each  having  its  teal ;  so  that  this 
animal  really  has  four  mammm  and  four  teats.  There  are  also  frequently  found  behind 
these,  two  rudimentary  imperforate  (somefimcs,  though  very  rarely,  perforate)  teats. 

In  the  centre  of  each  gland,  at  the  base  of  the  teat,  is  a  single  galacto/erous  sinus,  the 
general  confliieut  of  all  the  lactiferous  ducts — a  wide  cavity  opening  at  the  extremity  of 
the  teat  by  a  definitive  excretory  canal.  (The  mammae  of  the  Cow  occupy  the  same 
region  as  those  of  the  Mare,  and  the  teats  are  longer  and  thicker.) 

In  the  Sheep  and  Goat,  tiiere  are  only  two  mammae,  as  in  the  Mare  nnd  Ass,  though 
they  are  formed  as  in  the  Cow.  The  Goat  has  frequently  two  posterior  rudimentary 
mammre. 

Pig. — The  ovary  of  the  Sow  has  a  lobuluted  aspect,  like  the  ovary  of  birds  This 
appearance  is  due  to  the  ovisacs  which,  when  they  are  well  developed,  project  beyond 
the  surface  of  the  ovarium,  instead  of  remaining  encysted  in  its  stroma.  The  oviduct 
is  less  flexuous,  but  its  length  is  proportion[itely  greater  than  in  the  other  species.  The 
body  of  the  uterus  is  short,  but  the  cornua  are  very  long  and  folded,  and  float  amongst 
the  intestinal  convolutions.  (Its  cervix  does  not  project  into  the  vagina  and  the  two 
cavities,  vagina  and  uterus,  are  continued  into  each  other  without  any  marked  limit 
between  them.  The  mucous  membrane  is  very  Itiose,  soft,  and  flue  to  the  touch,  and  its 
surface  is  gathered  up  into  numerous  folds  of- various  forms.  The  broad  ligaments 
resemble  the  mesentery,  and  the  cornua  join  the  Fallopian  tubes  without  any  very 
perceptible  limit.) 

The  vagina  shows  Gajrtner's  canals,  as  in  the  Cow.  (Its  mucous  membrane  has 
numerous  longitudinal  folds  anteriorly ;  and  in  front  a  multitude  of  fine  points,  which 
are  the  excretory  ducts  of  small  glands  analogous  to  the  prostates.  On  the  sides  of  the 
meatus  urinarius  are  two  small  fossettes  surrounded  by  a  ring.  There  is  no  vaginal  valve.) 
The  inferior  commissure  of  the  vulva  is  more  acute  than  in  Ruminants.  1'he  mammas 
are  ten  in  number,  disposed  in  two  rows,  extending  from  the  inguinal  region  to  below 
the  chest.  They  have  no  galactofeious  reservoh-s,  as  in  the  larger  Riiminnnts  :  the 
lactiferous  ducts  uniting  directly  into  a  variable  number  of  definitive  canals  that' pass 
through  the  teat,  to  pierce  ils  extremity  by  from  five  to  ten  orifices.  (There  are  of 
course,  five  or  six  glands  in  each  row,  each  with  its  teat.) 

Caenivora. — In  the  Dog  and  Cat,  the  ovaries  and  uterus  are  disposed  as  in  the  Pig ; 
the  ovaries  (are  situated  behind  the  kidneys,  and)  are  lodged  in  a  particular  fold  of  tho 
liroad  ligaments,  which  forms  a  kiird  of  cup.  There  are  no  Ga}rtncr's  canals  in  tiie 
vagina.  The  vtUva  of  the  Dog  is  triangular,  and  acut(;  at  its  inferior  commissure.  The 
Cat  has  a  small  bone  in  tho  clitoris.  The  mammie  are  ten  in  number  in  the  Doq,  nnd 
eight  in  the  Cat;  they  are  distinguished,  as  in  the  Pig,  into  inguinal,  abdoiniiuii,  mu] 
pectnrul.  (Each  tent  has  from  eight  to  ten  orifices.  The  vagina  is  long,  nnd  wider  nt 
the  vulva  than  towards  the  uterus.  Beside  the  bmooth  muscular  fibres  of  its  external 
coat,  it  has  white  fibres  which  give  it  greater  thickness  and  resistance.  The  mucous 
membrane  forms  longitudinal,  intersected  by  transverse,  folds ;  the;  valve  of  the  meatus 
urinarius  scarcely  exists.  The  cervix  of  the  uterus  projects  into  the  vngina,  and  is  even 
more  voluminous  than  the  body,  which  is  short;  it  is  linrd  to  the  touch.) 


*  Trnite  de  Physiologic  Comparee  des  Animaux  Domestiques.'    Paris,  1871. 
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COMPARISON  OF  THE  GENEKATIVE  OBGANS  OF  WOMAN  WITH  THOSE  OF  ANIMALS. 

Omries.— These  organs  are  nvnl,  about  IJ  inches  long  and  8-lOths  of  an  inch  broad, 
and  are  lodged  in  the  posterior  Inyor  of  the  broad  ligaments.  Tlicy  are  attai.-ljed  to  the 
uterus  by  the  ligament  of  the  ovary,  and  united  to  the  Fallopian  tubes  by  the  Fallopio- 
ovarian  ligament.  Their  structure  is  the  same  as  in  animals.  A  Graafian  vesicle 
usually  ripens  every  month;  its  rupture  corresponds  with  the  menstrual  period. 
Annexed  to  the  human  ovary  is  found  the  nrrian  of  BosenmuUar,  composed  of  froni  fiiteen 
to  twenty  tortuous  tulics  opening  into  a  transverse  branch  ;  these  tubes  are  lined  by 
ciliated  epithelium,  and  filled  with  a  yellow  fluid  ;  they  form  a  closed  system  included 
in  the  broad  ligament,  between  the  ovary  and  oviduct.  ^   •  ,  .  , 

Oviduct— Tlaced  at  the  upper  border  of  the  broad  ligament,  it  is  nearly  straight,  and 
terminates  by  a  pavilion  notched  into  about  fifteen  unequal  fringes.  .    ,.  , 

Uterus.— The  human  uterus  is  situated  between  the  bladder  and  rectum,  being  inclined 

Fig.  416. 


UTEKUS  WITH  ITS  APPENDAGES,  VIEWED  FROM  THE  FRONT. 

1  Body  of  the  uterus ;  2,  Fundus ;  3,  Cervix ;  4,  Os  uteri ;  5,  Vagina,  with  its 
'  columna  and  transverse  rugffi ;  6,  6,  Broad  ligament  of  the  uterus ;  7,  Convexity 
of  the  broad  ligament  formed  by  the  ovary ;  8,  8,  Round  ligaments  of  the  uterus ; 
9  9,  Fallopian  tubes:  10,  10,  Their  fimbriated  extremities;  11,  Ovary;  12 
U'ter'o-ovarian  ligament;  13,  Fallopio-ovarian  ligament;  14,  Peritoneum  of 
anterior  surface  of  uterus ;  it  is  removed  at  the  left  side,  but  on  the  right  is 
continuous  with  the  anterior  layer  of  the  broad  ligament. 

sliehtlv  downwards,  from,  before  to  behind.  Its  form  is  very  different  from  the  uterus  of 
thi  animals  we  have  described,  being  that  of  a  flattened  g^i-'l  = 

aee  and  the  number  of  gestations;  it  weighs  about  two  ounces.  It  is  described  as  having 
a  bodv  and  cervix.  The  body  is  triangular,  and  at  the  extremities  of  its  upper  border 
the  oviducts  open  into  it.  The  cervix  is  fusiform  ;  the  projection  it  makes  at  the  bottom 
of  the  vagina  is  the  tench's  nose— a.  transversal  slit  bordered  by  two  unequal  lips,  ine 
inner  face  of  the  cervix  shows  the  plicai  palmatie,  arborisations  formed  by  the  mucous 
membrane. 

There  is  nothing  special  to  be  noticed  in  its  structure.  .,  -  i 

The  broad  ligaments  comprise  a  quantity  of  muscular  fibres  between  tlieir  layers, 
and  which  accumulate  at  certain  points  to  form  nccessory  folds;  among  these  the  most 
important  ^e  the  round  ligaments.  These  leave  the  anterior  face  of  the  uterus,  pass 
fOTW  "d  and  outward,  enter  the  inguinal  canal,  and  terminate  in  the  connective  tissue  of 

Vaahil -This  canal  is  about  2f  inches  wide ;  it  is  in  contact  with  the  rectum,  and 
responds  fn  front!  by  connective  tissue,  to  the  bladder  and  urethra.  Its  internal  face 
has  longitudinal  folds,  the  columns  of  the  vagina,  which  are  intersected  by  transverse 
mL  Below  the  orifice  of  the  urethi'i  is  the  entrance  to  the  vagina,  a  circular  opening 
partially  closed  by  the  hymen  in  virgins.  Rarely  complete,  this  "^^^'^"f^^'"')^ 
different  shapes,  and  consequently  receive  various  names,  as  horseshoe,  Mahmt 
tZaZar  annu  ar,  and  fringed  hymen.    When  ruptured,  it  retracts  very  much,  but 

STlways  remaiA  some  vestiges  of  it,  and  which  are  designated  carun.uhe  ^nyrt'  form^. 

Vuha -This  presents  a  cavity  and  an  orifice,  as  in  the  domesticated  animals ;  In  t 
the  cavUy  is  not^so  deep,  and  is  named  the  veslibttle ;  it  extends  to  the  hymen  or  its 
ZbrT  The  enlance  to  the  vulva  occurs  in  the  middle  of  a  cuneiform  prom  nence 

vhfchis  confounded,  above,  with  a  kind  of  eminence,  the  ,«o».  T'cncn-s  which  '^PFa---'  J" 
protSt  the  pubic  s;mphy.sis.    It  is  margined  by  two  folds;  one  cutuneous,  the  lab,a 
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majora;  the  other  raucous,  the  labia  minora  (or  nympluii).  Tlio  labia  majora  are 
convex  externally,  cuntinnoua  above  with  the  mons  Veneris,  and  unite  below  to  form  an 
acute  angle,  named  the  fourchetle;  tliey  are  covered  externally  with  hair.  The  labia 
minora,  more  or  less  developed,  leave  the  iourchetto,  and  extend  around  the  entrance  to 
the  vagina,  uniting  above  the  clitoris,  and  forming  the  prepuce  of  that  organ. 

The  clitoris  is  lodged  in  the  superior  commissure  of  the  vulva ;  its  point  is  directed 
downwards,  especially  diuing  erection ;  its  base  is  attached,  on  each  side,  to  the  two 
creclile  lobes  which  constitute  the  bulb  of  the  vagina  (bulbi  vestibuU). 

Two  racemose  glands,  the  vulvo-vaginal  or  glands  of  Rartholine, -pom  their  secretion 
over  the  walls  of  the  vestibule. 

Mammal. — These  are  pectoral,  and  two  in  number.  In  their  centre,  they  present  an 
enormous  papilla  — the  n/ypZe— into  which  the  excretory  canals  open  ;  it  is  surrounded  by 
a  brown  circle,  the  areola  of  the  nipple. 


CHAPTER  III. 

GENEEATIVE  APPAEATUS    OF  BIRDS. 


1.  Male  Generative  Organs. 

The  generative  organs  of  the  male  are  the  testicles,  and  an  excretory  apparatus  much 
simpler  than  th.it  of  mammals. 

Testicles. — These  organs  are  placed  in  the  sublumbar  region  of  the  abdominal  cavity, 
behind  the  lungs,  and  below  the  anterior  extremity  of  tiie  kidneys.  Their  form  is 
usually  oval,  and  their  volume  varies  with  the  different  species,  as  well  as  at  different 
seasons  ;  at  the  breeding  season  they  are  greatly  developed. 

Excretory  Apparatus. — In  birds  there  is  not,  properly  speaking,  any  epididymis.  The 
vas  deferens  passes  from  within  the  posterior  extremity  of  the  testicle,  is  directed  in  a 
flexuous  manner  backwards,  draws  near  to  the  ureter  on  its  own  side,  going  along  the 
kitlney  with  it,  and  arriving  at  the  cloaca,  where  it  terminates  by  an  oritice  to  be  alluded 
to  hereafter.  In  the  Duck,  it  has  near  its  termination  a  small  oval  vesicle,  always  filled 
with  spermatic  fluid. 

Organ  of  Copulation. — This  varies  with  the  species.  In  the  Gallinacse,  it  is  only 
a  small  papilla  placed  below,  near  the  margin  of  the  cloacal  opening,  and  between  the 
two  orifices  of  the  deferent  canals.  This  papilla  is  traversed  by  a  furrow  through  which 
the  semen  flows.  In  the  Falmipedes,  this  organ  is  much  more  developed,  and  is 
peculiar.  Contained  within  a  tubular  cavity  in  the  cloaca,  it  is  protruded  externally  at 
the  moment  of  copulation  by  the  eversion  of  this  cavity,  like  a  finger  out  of  a  glove  ;  it 
then  appears  as  a  long  pendant  appendage,  twisted  like  a  cork-screw. 

2.  Generative  Organs  of  the  Female. 

The  development  of  the  young  animal  taking  place  external  to  the  female,  the 
generative  organs  are  limited  to  that  producing  the  ovum,  and  the  duct  through  which  it 
passes  on  leaving  the  ovary. 

Ovary.— In  birds  there  is  only  one  ovary,  whicli  is  situated  on  the  left  side,  the  right 
one  becoming  atrophied  very  early  in  nearly  all  specie.'.  This  ovary  is  situated,  like  tlie 
testicles,  in  the  sublumbar  region  of  the  abdominal  cavity,  and  constitutes  a  more  or  less 
voluminous  body,  composed  of  a  variable  number  of  ovules  in  process  of  dcvelopirient : 
some  very  young,  little,  and  white ;  others  more  advanced  in  age,  being  larger  and 
yellow  in  colour.  The  ova  are  enveloped  in  a  very  vascular  cellular  membrane,  which, 
when  they  are  ripe,  splits  in  a  circular  manner,  following  an  eqviatorial  line,  and  permits 
the  escape  of  the  essential  part  of  the  egg — the  yellow  (yelk),  or  vitellus. 

Oviduct. — This  duct  is  long,  very  wide  and  dilatable,  and  very  fli'xuous.  It  begins, 
near  the  ovary,  by  an  unfringc  d  pavilion,  and  terminates  in  the  cloaca  by  a  somewhat 
narrow  orifice,  which  is  considerably  widened  when  the  egg  passes  through  it.  The  egg, 
composed,  on  entering  the  oviduct,  of  the  fundamental  part  named  the  yelk,  or  vitellus,  is 
enveloped  in  an  albuminous  sphere  duiing  ils  progress  towards  the  cloaca,  and  after- 
wards with  a  pr(;tecting  shell.  The  oviduct  of  birds  is,  therefure,  something  more  than 
an  excretory  canal,  as  it  participates  in  tiic  formation  of  the  ovum.  It  is  composed  of 
three  membranes  :  an  external,  serous,  maintains  the  tortuous  tube;  a  middle,  nmscular; 
and  an  internal,  mucous. 
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BOOK  IX. 
Embryology. 

Embryology  has  for  its  study  the  modifications  to  which  the  ovulum  is 
submitted,  from  the  moment  when  it  is  fecundated  until  it  is  transformed 
into  a  new  being  capable  of  living  in  the  external  world. 

The  points  of  this  subject  belonging  to  the  domain  of  anatomy,  will  be 
divided  into  three  chapters.  In  the  first,  the  transformations  of  the  ovulum 
which  produce  the  ovum  and  embryo  will  be  examined.  In  the  second,  the 
various  portions  of  the  ovum — the  annexes  of  the  foetus — wiU  be  studied ; 
and  the  third  will  be  occupied  with  the  development  of  the  foBtus. 


CHAPTEE  I. 

THE  OVULUM  AND  ITS  MODIFICATIONS  AFTER  FECUNDATION. 


Ahticle  I, — The  Ovulum. 

The  ovulum  of  the  domestic  mammifers  is  a  vesicle  about  y^Vff  9^ 
inch  in  diameter  (the  germinal  spot  being  from  to  ^j^L-o  of  an  inch), 

contained  in  the  ovisac,  in  the  midst  of  the  cumulus  proligera.  It  possesses 
all  the  elements  of  a  complete  cell,  comprising  :  1,  An  amorphous,  trans- 
parent enveloping  membrane,  named  the  vitelline  memhrane,  ov  zona pelhicida  ; 
2,  A  hazy  viscous  fluid,  holding  in  suspension  a  large  niunber  of  dark 
granulations  and  fat  globules :  this  is  the  vitellus  or  yellc ;  3,  The  ger- 
minative  vesicle,  a  spherical,  transparent  nucleus  lying  to  one  side  of  the 
vesicle,  and  readily  altered ;  4,  The  germinal  spot,  a  kind  of  very  brilliant 
nucleolus  seen  in  the  centre  of  the  nucleus.  According  to  Balbiani,  there 
also  exists  in  the  ovulum  of  all  animals,  from  insects  up  to  mammals, 
beside  the  germinative  vesicle,  a  second  nucleus— named  Balhiams  or  the 
embryogenous  vesicle— which  plays  a  very  important  part  iu  the  nutrition  of 
the  ovulum  and  the  phenomena  succeeding  fecundation. 

Abtiole  II.— Modifications  in  the  Ovulum  until  the  Appeabance  of 

THE  EmBEYO. 

These  include  the  segmentation  of  the  vitellus,  the  formation  of  the 
blastoderm,  and  the  appearance  of  the  embryo. 

1  Segmentation  of  the  Vitellus.— Several  tmies  spermatozoa  liave 
been  "seen  in  the  vitelline  zone  of  the  fecundated  ovulum.  This  fact  is  merely 
alluded  to,  as  we  have  to  speak  of  the  consequences  of  fecundation,  and  not 
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of  fecundation  itself.  After  it  has  taken  place,  the  germinal  vesicle  is  not 
perceived;  has  it  disappeared,  or  changed  its  character  if  it  docs  yet  exist? 
This  question  cannot  be  answered ;  all  that  is  known  is  that  it  has  ceased 
to  be  visible.  Then  the  contraction  of  the  vitellus  begins ;  it  leaves  its 
enveloping  membrane,  becomes  depressed  in  a  circular  mannei',  and  ends  by 
forming  two  independent  masses,  each  provided  with  a  nucleus.  These  two 
f/Iohes  of  segmentation  (or  cleavage  masses) — for  such  is  the  name  given  to 


Fig.  417. 

A.  li.  c. 


PROGRESSIVE  STAGES  IN  THE  .SEGMENTATION  OF  THE  YOLK  OF  THE  MAMMALIAN  OVUM. 

A,  Its  first  division  into  halves,  with  the  siiermatozoa  ai-ound  its  circumference ; 
B,  Subdivision  of  each  half  into  two ;  C,  Further  subdi\'ision  producing  numerous 
segments. 

them — are,  in  their  turn,  divided  into  other  two  globes,  the  number  now  being 
four.  These  four  are  once  more  divided,  and  these  again  subdivided,  until 
the  whole  mass  of  the  vitellus  is  completely  transformed  into  globules 
(or  embryo-cells),  composed  of  a  nucleus  covered  by  a  thin  membrane. 


Fig.  418. 
A.  R 


LATER  STAGE  IN  THE  SEGMENTATION  PROCESS. 

A,  Mulberry  mass  formed  by  the  minute  subdivision  of  tlie  vitelline  spheres;  n,  A 
further  increase  has  brought  its  surface  into  contact  with  the  vitelline  membr.ine, 
against  which  the  spherules  are  flattened. 

This  is  the  segmentation  of  the  ovulum :  an  operation  that  is  always 
preceded  by  the  retraction  of  the  vitellus,  and  tlie  appearance  of  c.ne  or  two 
small  globules  about  the  point  where  it  commences  to  bo  depressed;  these 
Kobin  has  designated  polar  globules. 
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2.  FoiiMATiON  OF  THE  BLASTODERM.- — Soon  a  fluid  is  formed  at  the  centre 
of  the  ovuluin,  in  tlio  midst  of  the  mass  of  vitelline  globules,  or  rather  the 
mass  of  young  cells  that  take  the  place  of  the  vitellus.  This  fluid  presses 
the  globules  outwards  against  the  inner  face  of  the  vitelline  membrane,  and 
the  pressure  increasing  as  it  augments,  these  become  flattened  like  the 
elements  of  pavement  epithelium,  until,  finally,  they  constitute  a  membrane 
lining  the  zona  pellucida.    This  is  the  llastoderm. 

The  blastodermic  vesicle  (as  it  has  been  termed)  does  not  remain 
simple,  but  soon  divides  into  two  layers :  an  external  and  internal  blas- 
todermic layer,  which  are  readily  recognisable,  as  the  elements  of  the  first 
are  pale  or  slightly  granular,  while  the  cells  of  the  second  are  filled  with  fat 
granules,  and  consequently  are  less  distinct  and  darker  coloured. 

3.  Appearance  of  the  Embryo. — While  the  blastoderm  is  dividing  into 
layers,  there  is  observed  another  modification  taking  place  in  the  ovulum, 
from  which  results  the  first  lineaments  of  the  embryo.  As  soon  as  the 
blastodermic  vesicle  is  formed,  a  small  round  thickening  takes  place  at  a 
point  of  its  surface,  due  to  a  multiplication  of  cells.  This  mass  destroys  the 
transparency  of  the  blastoderm,  and  is  designated  the  embryonic  spot  or 
area  germinativa. 

The  area  germinativa  is  the  centre  where  commences  the  separation  of 
the  blastoderm  into  external  or  internal  layers.  The  middle  layer,  which 
is  to  form  the  foetal  organs,  does  not  extend  beyond  this  area. 

By  a  proliferation  of  the  elements  of  the  external  and  middle  layers,  the 
area  germinativa  increases  in  surface  and  thickness ;  it  becomes  dark, 
prominent,  and  buckler-shaped,  and  is  named  the  opaque  area  ;  this  is  soon 
transparent  in  its  centre— the  area  pellucida.  The  area  pellucida  becomes 
elongated  and  constricted  in  its  middle  to  form  the  embryonic  area ;  in  the 
middle  of  this  appears  a  dark  line,  the  primitive  trace  or  furrow,  and  below  is 
perceived  a  round  cord — the  chorda  dorsalis — which  develops  the  spinal 
axis. 

The  inner  layer,  in  its  turn,  becomes  two  layers  at  the  point  cor- 
responding to  the  embryo,  and  this  gives  rise  to  the  middle  layer. 

In  fine,  towards  the  twelfth  day  after  fecundation,  the  ovum,  having 
arrived  in  the  uterus,  measures  from  ^hs^^     shi^^  i"^^  diameter, 

and  is  composed  of  four  shells  contained  one  within  the  other,  three  of 
which  are  complete,  viz:  1,  The  zona  pellucida;  2,  The  external  layer  of 
the  blastoderm;  3,  The  middle  layer;  4,  The  internal  layer.  At  this 
time  the  first  membrane,  destined  to  become  the  chorion,  is  already  studded 
with  fine  villosities. 


Article  III. — Development  of  the  Blastodermic  Layers. 

By  ulterior  metamorphoses,  the  layers  of  the  blastoderm  give  rise  to  the 
annexes  of  the  fostus  and  its  various  organs.-  Therefore  it  is  that  these 
layers  receive  other  names  than  those  wliich  designate  their  situation. 
Thus  the  external,  or  serous,  is  named  the  seiisitive  Za//«-,  because  it  forms  the 
skin  and  organs  of  sense ;  the  middle  is  the  vascular  or  gerniinative,  as  it 
contains  the  principal  vessels  of  the  embryo,  and  in  its  substance  arc 
developed  the  organs  of  locomotion ;  lastly,  the  internal  layer  is  termed  the 
mucous  or  infestino  glandular,  in  consequenco  of  its  constituting^  the  inucous 
membranes,  and  its  chief  portion  forming  the  intestines  and  their  glands. 

Each  blastodermic  layer,  then,  in  becoming  developed,  furnishes  the 
intrafretal  and  extraftetal  parts.    We  will  study  this  development,  having 
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tlie  cxtrafcetal  imrts  particularly  in  view,  and  reserving  tbo  others  until  we 
come  to  examine  the  development  of  the  fojtus. 

EXTERNAL  LAYER. 

a.  Intrafoetal  parts. — The  external  or  sensitive  layer  (serous  stratum- 
epiblast)  forms  several  parts  belonging  to  the  foetus ;  these  are  :  1,  The 
epidermis  and  its  dependencies,  such  as  the  hair,  hoofs,  horns,  glands  of  the 
skin ;  2,  The  central  nervous  system  :  the  organs  of  the  senses,  such  as  the 
retina  and  the  labyrinth. 

h.  Extrafoetal  parts. — So  long  as  the  foetus  is  represented  by  a  kind  of 
shield  at  a  given  point  of  the  blastodermic  layers,  the  external  layer  is 
everywhere  continuous,  and  extends  to  the  inner  face  of  the  chorion  and  the 
surface  of  the  embryo  without  any  line  of  demarcation.  But  the  embryo 
soon  becomes  inflected  at  its  two  extremities;  the  external  layer  of  the 
blastoderm  is  depressed  so  as  to  give  rise  to  two  layers  :  the  cephalic  hood, 
which  covers  the  cephalic  extremity,  and  the  caudal  hood,  which  envelops 
the  other  extremity  of  the  embryo. 

The  lateral  parts  of  the  foetus  also  become  inflected  towards  one  another, 
as  may  be  proved  by  a  transverse  section;  thus  closing-in,  laterally,  the 
thoraco-abdominal  cavity  of  the  young  creature  which,  diu-rng  this  move- 
ment, is  more  deeply  placed  in  the  serous  layer.  The  latter  soon  comes  into 
contact  with  itself,  above  the  back  of  the  embryo. 

A  short  pedicle,  the  superior  umbilicus,  unites  the  two  portions  of  the 
blastodermic  layer.  This  pedicle  is  not  long  before  it  becomes  obliterated, 
then  breaks,  when  the  foetus  is  found  to  be  inclosed  in  an  independent  sac, 
which  is  nothing  more  than  the  amnion. 

Fig.  419. 


TRANSVERSE  SECTION  THROUGH  THE  EMBRYO  OE  THE  CHICK  AT  THE  CLOSE  OP  THE 
FIRST  DAY  OF  INCUBATION  J  MAGNIFIED  ABOUT  100  DIAMETERS. 

ch,  Chorda  dorsalis ;  h,  External  serous,  or  corneal  layer ;  to,  Medullary  position  of 
serous  layer ;  Tv,  Primitive  groove  between  the  dorsal  laminae,  E/  and  m ;  dd, 
Intestinal  epithelial,  or  glandular  layer  (mucous  layer) ;  wwp,  Prevertebral  mass, 
in  which  the  primary,  or  protovertebrte,  are  formed,  and  which  is  continuous 
with  the  middle  lamina,  sp:  wwh,  Fissure  in  the  middle  lamina,  presenting  the 
first  indication  of  the  pleuro-peritoneal  (thoraco-abdominal)  cavity,  and  of  the 
subsequent  division  of  the  middle  lamina  into  two  layers. 

The  sensitive  layer  is  therefore  resolved  into  two  sections :  an  internal, 
the  amnion  ;  and  an  external,  the  serous  vesicle  (false  amnion  of  Pander,  the 
serous  covering  of  Von  Baer),  which  is  applied  to  the  inner  face  of  the  zona 
pollucida,  and  concurs  in  forming  the  chorion. 

MIDDLE  LAYER. 

All  the  parts  to  which  the  middle  layer  gives  rise,  belong  to  the  organs 
of  the  foetus;  the  development  of  this  layer  will  bo  more  appropriately 
studied  in  the  chapter  devoted  to  the  foetus. 
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INTBENAL  LAYER. 

a.  Intrafoital  parts.— Tho  mucous  layer  of  the  blastoderm  forms  the 
epitlielium  of  tlio  intestines,  tbe  glands  annexed  to  them,  the  respiratory 
apparatus,  the  kidneys,  and  the  bladder.  These  organs  are  developed  at  the 
same  time  as  the  extra  fa3tal  portions,  and  will  be  referred  to  presently. 

h.  Extraf octal  parts. — In  incurving  on  itself,  the  embryo  incloses  in  its 
cavity  a  portion  (jf  the  internal  blastodermic  layer.  The  union  between  the 
free  and  the  imprisoned  portions  is  extensive ;  but  before  long  it  is  only 
represented  by  a  narrow  canal  that  occupies  the  inferior  umhilical  rinrj. 
The  mucous  layer  is  then  divided  into  two  distinct  portions :  the  intestinal 
groove,  or  iutrafoetal  portion;  and  the  umhilical  vesicle  (yesicula  alba),  or 
extrafcetal  portion ;  they  commimicate  by  the  omphalo-mesenteric  or  vitelline 
duct. 


Fig.  420. 


Fig.  421. 


PLAN  OF  EARLY  UTERINE  OVUM. 

Within  the  external  ring,  or  zona  pellucida, 
are  :  the  serous  lamina,  a  ;  the  yolk,  6 ;  and 
the  incipient  embryo,  c. 


DIAGRAM  OF  OVUM  AT  THE  FORMATION 
OF  THE  ASIXION. 

a,  Chorion ;  6,  Yolk-sac ;  c.  Embryo ;  d  and  c, 
Folds  of  the  serous  layer  rising  up  to  form 
tlie  amnion. 


The  umbilical  vesicle  is  filled  with  a  granular  fluid,  which  is  conveyed, 
for  the  nutrition  of  the  fcstus,  by  the  omphalo-mesenteric  vessels.  When 
this  alimentary  reserve  is  nearly  expended,  the  allantois  appears. 

The  allantois  commences  by  a  small  enlargement,  which  is  thrown  out  by 
the  intestinal  furrow  on  the  inferior  abdominal  wall.  This  bud  becomes 
elongated,  and  gradually  enlarges  by  drawing  the  umbilical  vessels  to  its 
border:  appearing  as  a  small  vesicle  that  at  length  extends  through  the 
umbilicus,  and  spreads  itself  over  the  inner  face  of  the  chorion,  between  it 

and  the  amnion.  ,     .i  7  ^ 

This  new  organ  is  divided  into  two  sacs  by  a  neck— the  ura£hus—&i 
the  umbilical  ring ;  the  internal  is  the  smallest  and  forms  the  Madder,  and 
the  external,  the  most  voluminous,  constitutes  the  allantois  proper. 
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CHAPTEE  II, 
THE  FCETAL  ENVELOPES  OF  SOLTPEDS. 

We  have  seen,  in  the  preceding  chapter,  that  the  vitelline  membrane  lined  by 
the  scrolls  vesicle  forms  a  complete  shell  around  the  developing  ovum ;  and 
we  have  also  noted  that  the  layers  of  the  blastoderm,  in  becoming  meta- 
morphosed, constitute  three  membranous  sacs,  which  contain  the  foetus. 
These  various  membranes  are  described  as  the  envelopes  or  annexes  of  the 
foetus.  There  are  also  added  to  these  the  cord  of  vessels  and  the  capillary 
ramifications  which  establish  the  relations  that  exist  between  the  mother 
and  the  young  creature. 

The  annexes  of  the  foetus  comprise  :  1,  A  membranous  envelope  exactly 
moulded  on  the  uterus,  and  known  as  the  chorion ;  2,  A  second  ovoid  sac 
included  in  the  first,  and  directly  containing  the  foetus  :  tbis  is  the  amnion  ; 
3,  The  allantois,  a  membrane  formed  of  two  layers  spread  over  the  inner 
surface  of  the  chorion  and  the  external  face  of  the  amnion,  as  well  as 
covering  the  pai'ts  between  these  two  envelopes ;  4,  A  small  pyriform  bladder 
constituting  the  umbilical  vesicle ;  5,  The  placenta,  a  collection  of  vascular 
tufts  which  graft  the  young  creature  to  the  mother ;  6,  The  umbilical  cord, 
comi^osed  of  vessels  that  attach  the  foetus  to  the  envelopes  surrounding  it, 
and  which  ramify  in  the  placental  tufts. 

1.  The  Chorion.    (Fig.  422.) 

The  outermost  envelope  of  the  ovum,  the  chorion  is  a  vast  membranous 
and  perfectly-closed  sac,  whose  shape  exactly  corresponds  to  that  of  the  uterus. 


Fig.  422. 


EXTERIOR  OF  THE-  CITORIAL  SAC ;  MARE. 

A,  Body ;  B,  c,  Cornua. 


It  has  a  body  and  two  cornua.  The  latter,  when  inflated,  are  plicated  and 
bosselatcd  like  the  cfecum,  and  are  always  imequal  in  volume  :  that  in  which 
the  foetus  is  developed  liaving  by  far  the  largest  dimensions. 

The  external  face  is  studded  with  small  red  tubercles,  formed  by  the 
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placental  tufts.    It  adheres  to  the  internal  surface  of  the  uterus.  Between 
the  two  membranes  there  is  found  a  small  quantity  of  sanguinolent  fluid. 

The  internal  face,  lined  by  the  external  layer  of  the  allantois,  is  united 
in  the  closest  manner  to  that  membrane,  except  at  the  umbilical  cord,  where 
there  exists  a  kind  of  conical  infundibulum  occupied  by  the  umbilical 
vesicle. 

Stkuotdhe. — The  chorion  is  a  delicate  fibrous  membrane,  traversed  by 
the  vascular  ramifications  of  the  placenta.  It  is  formed  by  the  vitelline 
membrane,  to  the  inner  face  of  which  the  serous  vesicle  is  applied.  It  is 
stated  that  the  zona  pellucida,  or  primitive  chorion,  as  it  is  called,  disappears 

when  the  serous  vesicle,  the  definitive  cJunion,  becomes 
Fig.  423.  independent  of  the  amnion. 

I  The   chorion  is  destitute  of  vessels  imtil  the 

allantois  is  developed. 

2.  The  Amnion.    (Figs.  423,  424.) 

The  second  sac  enveloping  the  foetus,  the  amnion 
floats  freely  in  the  interior  of  the  chorion,  to  which 
it  is  only  united  at  one  point  through  the  medium  of 
the  umbilical  cord.  It  contains  the  young  creature, 
which  is  also  attached  to  its  inner  face  by  the  vessels 
of  the  cord.  It  is  oval  in  shape,  and  has  thin  trans- 
parent walls. 

Its  external  face  is  covered  by  the  inner  layer  of 
the  allantois,  to  which  it  adheres  slightly.  The 
internal  face  is  perfectly  smooth,  and  is  applied  more 
or  less  directly  to  the  sldn  of  the  foetus.  It  exhales  a  fluid  in  which  the 
latter  floats  —  the  liquor  amnii. 

Liquor  amnii. — Inclosed  with  the  foetus  in  the 
cavity  of  the  amnion,  this  fluid  is  more  or  less  abun- 
dant, according  to  the  period  of  gestation ;  its  relative 
quantity  being  always  less  as  the  foetus  is  advanced 
in  development.  At  an  early  period  it  is  somewhat 
milky  in  appearance,  but  later  it  assumes  a  citrine  or 
slightly  reddish  tint.  It  has  a  salt  taste,  and  con- 
tains 99  per  cent  of  water,  with  albumen  and  salts, 
the  principal  of  which  are  chloride  of  sodium  and  the 
sulphate  and  phosphate  of  lime. 


FKCUNDATED  EGG,  SnOW- 
ING  FORMATION  OF  AM- 
NION AND  ALLANTOIS. 

a,  Umbilical  vesicle ;  b, 
Amniotic  cavity ;  c,  Al- 
lantois. 


424. 


3.  The  Allantois.    (Fig.  423.) 
The  allantois  is  a  membrane  that  covers  the  inner 


face  of  the  chorion,  and  is  folded  around  the  insertion 
of  the  umbUical  cord,  to  spread  itself  over  the  whole 
external  sm-face  of  the  amnion.    It  thus  transforms 


FECUNDATED  EGG  OP  FOWL 
WITH  ALLANTOIS  NEARLY 
COMPLETED. 

«,  Inner  lamina  of  am- 
niotic fold ;  6,  Outer 
lamina  of  the  same;  c, 

t^i^Mrstmet  c'ontti  thrioAolllomto  a"kind  of  serous  cavity,  in  which 
■with  each  other ;  the  the  amnios  is  inclosed  as  a  viscus. 
allantois  is  seen  pene-  rpj^g  inner,  or  amniotic  lamina,  is  attached  to  the 
trating  between  the  ^^^^^^  » slightly  that  dissection,  and  especially 
LfTheTi^rS"^  insufflation,  easily  destroys,  its  adhesion.  When  the 
second  of  these  measures  is  resorted  to,  m  order  to 
separate  the  two  membranes,  the  allantoid  surface  assumes  a  bossclatcd 
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or  blistered  appearance,  duo  to  the  numerous  cellular  bands  that  attacli  it  to 
the  amnion.  Tliese  bands  rupture  when  the  inflation  is  forced,  and  a  noise 
is  heard  analogous  to  that  produced  by  the  rumpling  of  parchment.  With  a 
little  care,  the  whole  of  this  portion  of  the  allantois,  whose  extent  equals 
that  of  the  amnion,  may  be  entirely  detached. 

"The  degree  of  adhesion  of  the  chorial  allantois  is  more  marked. 
Ordinary  dissection,  which  is  easy  along  the  first  divisions  of  the  cord,  is 
much  more  difficult  towards  the  chorion,  and  soon  becomes,  if  not  im- 
possible, at  least  very  arduous,  if  we  desire  to  separate  it.  But  here,  again, 
inflation  demonstrates  the  existence  of  the  membrane,  and  its  continuity 
with  the  portion  so  easily  dissected  from  the  amnion.  If,  after  opening  the 
allantoic!  sac  by  cutting  through  the  chorion  and  the  lamina  lining  it,  a 
tube  IS  introduced  between  the  two  membranes— which  is  readily  done  near 
a  ]ai;ge  vessel,  by  a  slight  inflation  the  air  enters  between  the  allantois  and 
cJiorion  though  it  only  foUows  the  track  of  vessels  of  a  certain  size,  to  the 
sides  of  which  there  is  but  little  adherence.  If  the  inflation  is  pushed  the 
ail-,  following  the  smallest  vascular  ramifications,  renders  the  membrane 
more  apparent,  though  without  detaching  it  fi-om  the  points  where  the 
vessels  have  almost  become  capillaries. 

"  If,  instead  of  injecting  the  aii-  towards  the  ramifications,  it  is  dii-ected  in 
the  opposite  direction,  it  will  soon  be  perceived  to  extend  towards  the 
allantoid  portion  of  the  umbilical  cord,  and  insinuate  itself  between  the 
amnion  and  the  aUantois  covering  it:  an  evident  proof  of  the  continuity 
ot  the  two  layers  which  have  been  separated  for  the  purpose  of  studying 
them  but  which  are,  in  reality,  only  two  portions  of  the  same  membrane 
tliat  forms  a  complete  sac."  ^ 

The  cavity  of  this  sac  communicates  with  the  bladder  by  means  of  the 
ttractes,  a  narrow  canal  contained  in  the  amniotic  portion  of  the  umbilical 
cord,  and  expanding  towards  the  origin  of  the  allantoid  part  (at  D,  Ficr.  425) 
where  its  walls  are  continuous,  one  part  with  the  amniotic  layer  of  the 
membrane,  the  other  with  the  chorial  layer,  after  being  prolonged  as  a 
sheath  around  the  cord  (b)  This  arrangement  shows  the  tJue  character  of 
the  allantoid  cavity,  which  is  evidently  a  kind  of  m-inary  reservoir  a 
dependency  of  the  bladder,  whose  fundus  is  prolonged  to  the  umbilicus  to 
constitute  the  urachus.  The  latter  follows'  the  Smbilical  vessels  in  the 
amniotic  portion  of  the  cord,  and  soon  expands  in  forming  the  aUantoid 

STRUCTUKE.-The  allantois  arises  from  the  intestinal  furrow,  or  otherwise 
E^hTlv  fitn  ^'7*"^      ^  'f''"^'^.  lamina.    li  comprisl  a 

visffio  i  sTntT7  epithelial  layer.    It  carries  the  umbHical 

vessels  to  its  surface,  from  the  umbilicus  to  the  chorion 

AllAxNtoid  Fluid —This  cavity  contains  a  fluid  analogous  to  the  Hquor 
amnii,  and  which  has  almost  the  same  physical  qualities.  AnZsis 
demonstrates  that,  during  the  early  months  of  f^tal  life,  this  fluid  con/aTns 
a  somewhat  large  proportion  of  sugar;  this  gradually  diminishes  and  at  iLs? 
disappears  a  together  The  fluid  has  been  considered,  towaiX^the  teimina- 
tion  of  gestation,  as  the  urine  of  the  foetus.  teimina- 
HipPOMANEs.— This  name  is  given  to  small  brown  masses,  more  or  les^ 
"  TTerhol  there  is  only  one-which  float  in  the  a'llTn  oid  fli?d 

thTnner      H  '  h        ^^T^'^^'^  f  ^Inten,  and  elastic  like  it,  are  flattened 
thinner  at  the  borders  than  towards  the  centre,  oval  or  irregu  arly  circular 
and  about  the  diameter  of  a  five-franc  piece.    It  is  diflicult  to  expla^!  th^ 
'  F .  Lecoq.    '  Des  Annexes  du  Foetus ' 
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prosoncG  of  tlao  luppomaiies  in  the  allantoic!  sac.  Nothing  m  its  appoaranco 
indicates  that  it  may  be  formecl  at  the  expense  of  tlio  hquul  contained  m  this 
n.oinbrane.  Sometimes  pcdiculated  hippomancs  are  found  and  these  may 
assist  in  explaining  the  formation  of  the  free  hippomancs.  Bourgela  sj^caks 
in  his  '  Anitomio  '  of  pedicnlated  hippomancs,  and  I  have  been  able  to  nmke 
the  following  observations,  through  having  met  with  a  large  number  on  a 
foetus : 

Fis.  425. 


FOETUS  OF  THE  MAllE  WITH  ITS  ENVELOPES. 

Chovion ;  C,  Amnion  .en.o^d  fi-o.  the  aUautoW  cavity,  ^^^^  .^/rbiutl 
'fcntus;  n,  Infundibulum  .--^^^l' ""irdest         of  placental 

■  -STii  Sli;!^  ^r^:;^wl^v:\i;^tH.ee  peaUatea  .ppcanes  a.e 

attached. 

..Besides  the  free  hip,«manes  fo„n.,  floating  ta^^^^^^ 
,-„re  remarked,  on  the  outer  ™"  f . '^\7„'  "  SVbiol.  was  more  or  less 
Strrmr-lr^etSA"  V.,eir  eo,or,r  .a.  t„e  s„.e  as 
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that  of  tbo  iiriiicipal  bippomaucs,  and  if  pressed  between  tlie  fiufrei's  tbo 
brown  matter  contained  in  a  thin- Availed  sac  escaped  by  tbo  pedi'clc  'and 
spread  itself  over  the  external  siufaco  of  the  chorion.  There  the  villosities 
of  the  placenta  were  absent  at  tlie  margin  of  the  opening,  wliicu  was 
surrounded  by  a  whitish  areola  (Fig.  425,  h). 

"  Might  it  not  be  admitted,  from  this  disposition,  tliat  the  hipponianes  is 
developed  between  the  placenta  and  the  uterus,  and  is  carried  inward,  by 
pushing  before  it  the  chorion  and  layer  of  the  allantois  covering  it,  until, 
on  reaching  the  allantoid  cavity,  it  becomes  detached,  like  certain  fibrous  or 
cartilaginous  bodies  in  the  synovial  or  serous  cavities  ?" — F.  Lecoq. 


4.  The  JJmhilical  Vesicle. 

The  umhilical  vesicle  is  a  small  fusiform  or  pyriform  pouch,  lodged  in  the 
infundibulum  at  the  extremity  of  the  umbilical  cord.  Its  fundus  adheres  to 
the  chorion ;  the  opposite  extremity  is  prolonged  to  a  variable  depth  in  the 
substance  of  the  cord,  and  is  oven  ctutinued,  in  the  very  young  foetus,  to  the 
abdominal  cavity,  by  a  narrow  canal  that  communicates  with  the  terminal 
portion  of  the  small  intestine. 

This  pouch  has  a  red  colour,  from  its  great  vascularity;  its  walls 
receiving  a  special  artery  derived  from  the  anterior  mesenteric,  tbo 
corresponding  vein  passing  to  the  portal  vein.  These  are  the  two  omphalo- 
mesenteric vessels. 

In  the  last  months  of  foetal  life,  the  umbilical  vesicle  is  always  more  or 
less  atrophied ;  its  cavity  has  disappeared,  and  it  is  no  more  than  a  thin 
reddish-brown  cord.  Its  vessels  also  become  atrophied  in  the  same  manner, 
and  nearly  always  nothing  is  found  but  the  artery  reduced  to  the  dimensions' 
of  a  thread. 


5.  The  Placenta. 

In  Solipeds,  the  placenta  is  composed  of  a  multitude  of  small  tubercles, 
spread  uniformly  over  the  external 

surface  of  the  chorion,  which  they  F'g-  4:26. 

almost  completely  cover.  These 
small  tubercles  are  formed  by  an 
aggregation  of  extremely  vascular 
villi,  which  implant  themselves  in 
the  follicles  of  the  uterine  mucous 
membrane.  The  terminal  ramifi- 
cations of  the  vessels  of  the  cord 
constitute  the  vascular  apparatus  of 
these  villi  (Fig.  426 }. 

Strtjoture. — The  villosities  of 
the  placenta  are  composed  of 
small  quantity  of  delicate 
cleated  connective  tissue  (and  a 
basement  membrane),  covered  by  simple  epithelium ;  at  their  centre,  they 
present  the  capillary  ramifications  of  the  vessels  of  the  cord,  which  generally 
form  loops  that  return  towards  the  base  of  the  papilla  (Fig.  427). 

The  villous  tufts  penetrate  the  maternal  uterine  mucous  membrane,  in 
such  a  manner  that  the  two  capillary  systems  of  mother  and  foitus  are  only 
separated  by  the  very  thin  walls  of  the  vessels  and  the  epithelium  of  tho 
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PORTION  OF  THE  ULTIMATE  RAMIFICATIONS 
OF  THE  UMBILICAL  VESSELS,  FORMING  THE 
FCETAL  VILLI  OF  THE  PLACENTA. 
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villi.  The  fusion  of  these  two  systems  has  never  been  observed  and  all  the 
interchanges  between  the  female  and  its  young  take  place  through  the 
capillaries  by  osmotic  force  only. 

6.  The  Umbilical  Cord. 

The  cord  is  formed  by  the  vessels  which,  in  the  foetus,  carry  the 

blood  to  the  envelopes,  and  chiefly  to  ine 
placenta.    It  is  divided  into  two  portions : 
an  amniotic,  the  longest,  which  is  always 
twisted  on  itself  like  a  cord,  and  covered 
externally  by  the  amnion  that  is  prolonged 
on  its  surface,  to  be  continued  with  the 
skin  around  the  umbilicus  ;  the  other,  the 
allantoid  portion    (Fig.  425,  b),  much 
shorter  and  less  twisted,  is  enveloped  by  the 
sheath  that  continues  the  two  laminae  of 
the  allantois,  and  is  inserted  into  the  supe- 
rior wall  of  the  chorion,  between  the  two 
cornua. 

Three  vessels  compose  the  cord:  two 
arteries  and  a  vein ;  these  are  covered  by 
a  layer  of  embryonic  tissue,  the  gelatine  of 
Wharton,  which  makes  them  appear  much 
larger  than  they  really  are. 

The  Umbilical  Aetekies  arise  from 
the  internal  iliac,  and  pass  along  the  sides 
of  the  bladder;  escaping  by  the  umbilicus, 
they  arrive  at  the  terminal  extremity  of 
the   amniotic   portion  of  the  cord,  and 
giving  off  some  branches  to  the  amnion, 
they  are  continued  to  the  extremity  of  the 
allantoid  portion,  where  they  end  m  an 
PORTION  OF  ONE  OF  THE  FCETAL  VILLI,   expausion  of  placental  ramifications.  The 
ABOUT  TO  FORM  PART  OF  THE  PLA-   g^^^^^^gf.   divisions  of   theso   artei'ics  are 
CENTA,  HIGHLY  MAGNIFIED.  extrcmcly  flcxuous ;  they  are  m- 

a,  a,  Its  cellular  covering;  6,  6,  6,  Its      ^     between  the  allantoid  layer  and  the 

iXVSu:'""  amniotic  membrane,  within  which  they 

nective  tissue.  ^^^^^  placental  or  chorml 

divisions  infinitely  larger  and  more  numerous,  leave  the  end  of  t^e  cord 
nXass  in  every  direction  between  the  chorion  and  external  lamina  of  the 
and  pass  in  every  u  xiroiect     By  their  anastomoses  they  form  a 

viTS  nX  ^k^^ft^^^  capillary  twigs  that  enter  the 

Slosi  ies  of  the  placenta.    Observation  demonstrates  that  these  twigs  do 
rot  Tommunica^^^^  with  the  maternal  vessels,  and  that  they  are  continued  by 
venous  radicles,  the  origin  of  the  following  vessel.  ^ 
TVif.  TTmbilioal  Vein  commences  by  these  capillary  laaicics  oi  lut^ 

Z".^rlZLtn:rL'lt  fto  aMoo,in.l  pade.cs,  where  .t  ,e 
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coverod  by  the  peritoneum,  and  arrives  at  the  liver,  into  which  it  enters  and 
opens  directly  into  the  vena  portre  ;  the  junction  of  the  two  vessels  giving 
rise  to  a  single  canal  from  which  proceed  the  hepatic  veins.  In  other 
animals  than  Solij)eds,  this  vessel  gives  off  a  particular  trunk  of  somewhat 


Fig.  428. 


A  FCETUS  OPENED  ON  THE  LEFT  SIDE  TO  SHOW  THE  COURSE  OF  THE  UMBILICAL 

VESSELS  IN  THE  BODY. 

A,  Umbilical  cord ;  B,  Umbilical  vein ;  c,  Umbilical  artery ;  D,  Bladder ;  e,  Testicle ; 
F,  Kidney ;  G,  Spleen ;  H,  Liver ;  I,  Intestine  ;  J,  Lung ;  K,  Heart ;  L,  Pulmonary 
artery  ;  M,  Ductus  arteriosus  ;  N,  Thymus  gland. 


considerable  volume,  which  passes  dii-ectly  to  the  posterior  vena  cava, 
forming  what  is  named  the  ductus  venosus  (Figs.  429,  430). 

Such  are  the  umbilical  vessels,  and  it  will  be  seen  that  they  form  a  part 
of  the  circulatory  system  of  the  young  creature  which  will  be  more  com- 
pletely studied  hereafter. 


DIFFERENTIAL  CHAKACTTERS  IN  THE  ANNEXES  OF  THE  F(ETUS  OF  OTHER  THAN  SOLIPED 

ANIMALS. 

1.  EuMiNANTS.— PZacejita. — The  placental  apparatus  of  the  Cow  is  not  uniformly 
spread  over  the  outer  surface  of  the  chorion,  but  is  constituted  by  a  variable  number  of 
vascular  bodies,  about  sixty  on  an  average,  disseminated  here  and  there,  and  dovetailed  by 
reciprocal  penetration  of  prominences  and  cavities,  into  analogous  bodies  on  the  inner 
surface  of  the  uterus,  designated  coti/ledons.  These  are  only  thickened  points  of  the 
mucous  membrane,  the  follicles  of  which  are  enormously  enlarged.  Thev  exist  we  have 
seen,  before  gestation;  but  observation  demonstrates  that  they  may  bo  afiberwan'ls  formed 
or  entirely  renewed,  especially  in  those  cases  in  which  accidental  circumstances  have 
rendered  those  present  insufficient  for  their  office.  The  largest  ate  ibund  in  the  body  of 
the  uterus ;  in  the  cornua  they  are  smaller  as  they  are  nearer  the  extremity  Their 
form  is  generally  elliptical,  and  they  are  attached  to  the  uterine  surface  by  a  wide  mucous 
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BLOOD-VESSELS  IN  THE  LIVER  OF  AN  EQUINE  FCETUS  AT  MID-TERM. 

A  Umbilical  vein  ;  b,  Its  anastomoses  with  the  portal  vein,  C  ;  D,  Ductus  venosus; 
'  E,  Posterior  vena  cav.a. 
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pedicle ;  tlieir  surface  is  convex,  and  perforated  by  numerous  openings,  into  which  the 
placental  tufts  pass.  They  have  always  a  yellowisJi  colour  wliiith,  added  to  their 
external  chnracteristics,  gives  tht  m  the  appearance  of  a  moiil  mushroom. 

With  regard  to  the  jjlacenhv,  they  repent,  on  the  surface  of  the  chorion,  the  disposition 
of  the  cotyledons  on  the  uterus.  Tliey  are  vascular,  concave  patches,  closely  embracing 
the  cotyledons,  and  showing  on  tiieir  surface  a  multitude  of  long  ramifying  pnpilhe, 
which  bury  themselves  in  the  cotyledonal  cavities.  They  are  attached  to  the  chorion  by 
a  very  thick,  short,  vascular  pedicle. 

In  the  Sheep  and  Goat  the  arrangement  is  the  same,  except  that  tlio  cotyledons  are 
hoUowed  out  in  tlieir  centre,  like  a  cup,  and  into  this  cavity  the  placenta  is  inserled. 

Chorion. — This  membrane  corresponds  to  the  inner  face  of  tlie  uterus,  in  the  intur- 
placental  points ;  its  internal  surface  is  united  by  lamellar  connective  tissue  to  the 
amnion  and  allantois.    Its  general  form  is  a  repetition  of  that  of  the  uterine  cavity. 

Allaniois. — Very  dift'ereut  from  that  of  the  Mare,  and  otherwise  much  less  com- 
plicated, the  allantois  of  Euminants  is  a  very  elongated  cavity,  whose  middle  portion 
receives  the  insertion  of  the  nrachus,  and  whose  extremities  are  prolonged  into  the  two 
comua  of  the  chorion.  This  sac,  which  is  an  expansion  of  the  uraehus,  is  always 
reversed  on  one  of  tlie  sides  of  the  amnion.  At  times  the  hij^pomanes  is  found  floating 
in  the  liquid  it  contains. 

Amnion. — Altogether  like  that  of  Solipeda,  this  membrane  is  readily  resolved  into 
two  lamina,  and  presents  on  its  inner  surface  a  great  number  of  little,  yellowish-white, 
epidermic  patches,  more  especially  visible  on  the  amniotic  covering  of  the  cord. 

Umbilical  cord. — This  comprises  two  arteries  and  two  veins ;  the  latter  forming  one 
trunk  on  their  entering  the  abdomen.  To  reach  the  chorion,  these  vessels  only  traverse 
the  amniotic  cavity.  They  are  accompanied  by  the  uraehus,  which  at  their  extremity 
presents  the  dilatation  that  results  in  the  aUantoid  sac. 

Umbilical  vesicle. — This  pouch  disappears  at  an  early  period,  and  not  a  vestige  of  it 
is  to  be  found  after  the  formation  of  the  abdominal  parietes. 

2.  Pig. — The  placenta  is  formed  by  an  expansion  of  the  villous  tubercles,  as  in 
Solipeds. 

The  chorion  has  not  a  body  and  two  comua,  but  is  merely  an  elongated  sac,  whose 
two  extremities  are  in  relation  with  the  adjacent  foetuses.  The  inner  face  corresponds, 
as  in  Ruminants,  with  the  amnion  and  allantois.  The  latter  is  the  same  as  in  the  Cow, 
though  it  is  very  much  shorter. 

The  umbilical  -vesicle,  amnion,  and  cord  are  also  the  same  as  in  Euminants. 

3.  Carniyora. — The  placenta  is  a  thick  cincture,  surrounding  the  middle  portion  of 
the  chorion.    The  latter  resembles  that  of  the  Pig. 

The  allantois  is  disposed,  in  principle,  as  in  Solipeds. 

The  umbilical  vesicle,  which  remains  very  developed  at  all  periods  of  foetal  life, 
resembles  in  shape  the  allantois  of  the  Pig  ;  being  a  transversely  elongated  sac  included 
between  the  amnion  and  the  inner  aUantoid  lamina,  and  provided  at  its  middle  portion 
with  a  narrow  pedicle,  which  is  prolonged  into  the  umbilical  cord;  its  walls  are 
extremely  vascular. 

The  amnion  is  lined,  internally,  by  the  inner  lamina  of  the  allantois. 

The  umbilical  cord  has,  as  in  Solipeds,  an  aUantoid  portion ;  but  it  is  extremely 
short,  and  enveloped  in  a  wide  fold  of  the  allantois. 

Results.— The  comparative  examination  of  the  disposition  of  the  placenta  may 
furnish  valuable  indications  as  to  the  procedure  to  be  adopted  in  practising  artificial 
delivery ;  as  the  surgical  manoeuvres  should  necessarily  vary  with  the  extent  and  disposi- 
tion of  the  points  of  union  existing  between  the  uterus  and  the  foetal  envelopes. 

With  this  practical  object  in  view,  we  believe  that  it  is  useful  to  divide  the 
domesticated  animals  into  two  groups :  those  which  have  a  simple,  and  those  which 
have  a  multiple  placenta.  The  first  group  may  be  subdivided,  according  as  the  simple 
placenta  is  general  or  local. 

This  division  is  summed  up  in  the  following  table : 


Animals  • 


Multiple  Placenta 


Simple  Placenta 


General 


Local  and  Circular 
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COMPAItlSON  OF  THE  ANNEXES  OF  THE  HUMAN  FffiTUS  WITH  THOSE  OP  ANIMALS. 

Tlie  liuman  fojtua,  liko  that  of  the  domesticated  mammalB,  is  enveloped  by  an  amnion 
and  chorion,  wliich  are  generally  identical  in  disposition  with  tliose  alrcfidy  described. 
The  umbilical  vesicle  submits  to  the  snme  change  as  in  the  Mare,  becoming  so  quickly 
atrophied  that  scarcely  any  traces  of  it  can  be  found  at  birth.  It  is  impossible  to 
isolate  the  amnion  from  the  inner  face  of  the  chorion ;  so  that  some  anatomists  only 
admit  its  presence  by  analogy  with  what  is  observed  in  animals. 


Fig.  431. 


Fig.  432. 


DIAGRAM  OF  AN  EARLY  HUMAN  OVDM, 
SHOWING  THE  AMNION  IN  PROCESS  OF 
FORMATION,  AND  THE  ALLAN  TOIS  BEGIN- 
NING TO  APPEAR. 

a,  Chorion ;  6,  Vitelline  mass,  surrounded  by 
the  blastodermic  vesicle  ;  c.  Embryo  ;  d,  e,f, 
External  and  internal  folds  of  the  serous 
layer,  forming  the  amnion;  g,  Incipient 
allantois. 


DIAGRAM  OF  A  HUMAN  OVUM  IN  SECOND 
MONTH,  SHOWING  THE  COMPLETION  OF 
THE  SAC  OF  THE  AMNION,  AND  A  FUR- 
THER DEVELOPMENT  OF  THE  ALLANTOIS. 

al.  Smooth  portion  of  the  chorion;  a2,  Its 
villous  portion ;  k,  k,  Elongated  villi  col- 
lecting into  placenta ;  6,  Vitelline,  or  um- 
bilical vesicle ;  c.  Embryo ;  /,  Amnion,  inner 
layer;  h.  Its  outer  layer  coalescing  with 
the  chorion. 


The  umbilical  cord  offers  nothing  particular.  The  placenta  is  circular;  its  diameter 
at  the  termination  of  pregnancy  being  from  6  to  8  inches,  and  its  thickness  from  1  to  IJ 
inches.  There  is  distinguished  the  foetal  placenta,  in  the  midst  of  which  the  umbilical 
cord  arrives ;  and  the  maternal  placenta,  whose  villosities  dovetail  with  those  of  the 

former^  ^^^^  placenta  takes  place  towards  the  fundus  of  the  uterus,  near  one 

of  the  Fallopian  tubes.    When  there  are  more  than  one  foetus,  there  are  a  corresponding 

number  of  placentae.  .     „  „       .    ,      -l  j  r  ii 

Independently  of  those  annexes,  which  are  the  same  m  all,  there  is  described  lor  tue 
human  foetus  a  special  envelope,  external  to  the  chorion  ;  this  is  the  membrana  decidua. 
This  is  formed  by  the  hypertrophied  mucous  membrane,  which  is  doubled  around  the 
ovum  when  the  latter  is  lodged  in  the  uterine  cavity.  Consequently,  there  results  the 
division  of  the  decidua  into  two  parts  :  the  true  decidua  (decidua  vera)  which  covers  the 
uterus,  and  the  reflected  decidua  (decidua  reflexa)  which  envelops  the  chorion.  These 
present  the  characters  of  the  hypertrophied  uterine  mucous  membrane. 
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CHAPTEE  III. 

DEVELOPMENT  OF  THE  FOLTUS. 

In  the  two  preceding  chai)ters,  we  have  seen  how  the  fecundated  ovulum 
is  modified  to  furnish  the  earliest  lineaments  of  the  foetus  and  the  organs 
annexed  to  it ;  this  chapter  will  be  devoted  to  an  examination  of  the  manner 
in  which  the  foetus  is  developed. 

The  young  creatui'e  is  designated  an  emb?"^o  during  the  early  period  of 
gestation,  before  it  has  assumed  any  definite  shape ;  but  as  soon  as  it  exhibits 
the  form  of  the  species  to  which  it  belongs,  it  is  named  a  fcetus.  The 
transition  between  these  two  states,  though  they  have  different  names,  is 
altogether  inappreciable ;  so  that  we  content  ourselves  with  studying  the 
first  phases  of  development  under  the  heading  of  the  formation  of  the 
embryo,  and  the  last  under  that  of  the  development  of  the  organs. 

Abtiole  I.— Fobmation  of  the  Embryo. 

When  the  embryo  has  assumed  the  form  of  an  elongated  streak,  and 
shows  in  its  middle  the  primitive  groove,  there  appear  in  the  middle  lamina 
of  the  blastoderm  the  chorda  dorsalis,  the  vertebral  laminae,  and  the  lateral 
lamince. 

DEVELOPMENT  OF  THE  CHOBDA  DOBSALIS  AND  VERTEBEAL  LAMINA. 

The  chorda  dorsalis  is  a  cylindrical  cord,  slightly  attenuated  at 
both  extremities,  which  is  developed  beneath  the  primitive  groove.  On 
its  sides  is  a  series  of  small  opaque  quadrangular  masses — the  vertebral 
lamince — which  are  nothing  more  than  the  protovertebrce,  or  first  traces  of 
the  foetal  vertebrae.  Each  of  these  little  masses  is  soon  perforated  by  an 
opening,  and  is  then  divisible  into  three  portions  :  the  protovertebral  cavity, 
the  muscular  lamina,  situated  above  the  cavity,  and  the  protovertebrce,  placed 
below  it. 

The  muscular  lamince,  in  augmenting  in  volume,  are  inflected  upwards, 
and  unite  in  the  middle  line  of  the  back.  They  form,  in  great  part,  the 
muscles  of  the  vertebral  furrows  ;  they  also  give  ofi^,  below,  prolongations 
which  concur  in  the  development  of  the  intercostal  and  abdominal  muscles, 
as  well  as  those  of  the  extremities. 

The  protovertebrce  curve  upwards  and  downwards  in  such  a  fashion  as  to 
surround  the  protovertebral  cavity  or  medullary  canal,  and  the  dorsal  cord. 
The  superior  ring  is  the  rudiment  of  the  annular  portion  of  the  vertebrre, 
and  the  inferior  ring  and  dorsal  cord  constitute  the  vertebral  bodies  and 
the  discs  uniting  them. 

DEVELOPMENT  OF  THE  LATERAL  AND  CEPHALIC  LAMINA. 

The  lateral  lamiim  is  the  name  given  to  that  part  of  the  middle  lamina 
of  the  blastoderm  which  is  placed  to  the  right  and  left  of  the  vertebral  laminte. 
In  the  region  of  the  trimk,  these  laminae  arc  separated  for  a  certain  period 
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from  tho  VGi-tobriil  lamluro ;  in  the  cci)halic  region  tlicy  always  remain 
adliorent  to  tliom,  and  at  this  jjoint  they  are  named  the  cephalic  lamina!. 

1.  The  propm-  lateral  laminoi  are  divided  into  two  layers :  an  external  and 
an  internal,  united  by  the  middle  lamina,  and  including  between  them  a 
cavity  which  becomes  that  of  tlio  pleura  and  peritoneum— the  jdeuro- 
periioncal  cavity.  It  is  after  these  primary  modifications  that  the  lateral 
laminiB  are  fused  to  the  vertebral  lamina). 

The  internal  lamina,  also  named  the  fibro-iniesiinal  lamina,  envelops  the 
deep  portion  of  the  blastodermic  layer  or  intestinal  furrow,  the  umbilical 
vesicle,  and  the  allautois.  It  constitutes  the  fibrous  and  vascular  part  of 
these  membranes,  and  carries  the  vessels  to  the  inner  face  of  the  chorion. 

The  exte)-nal  or  cutaneous  lamina  is  developed  in  two  directions.  Above, 
it  passes  between  the  muscular  laminoj  and  the  foetal  portion  of  the  external 
layer  of  the  blastoderm,  to  form  the  skin  of  the  back.  Below,  it  separates  into 
two  other  laminsB,  which  receive  between  them  the  prolongations  of  the 
muscular  laminre,  destined  to  the  formation  of  the  intercostal  and  abdominal 
muscles  and  the  ribs.  Of  these  two  secondary  lamina),  the  external  forms 
the  skin  of  the  trunk,  and  the  internal  the  parietal  layer  of  the  peritoneum. 

The  cutaneous  laminte  also  have  an  extra-foBtal  prolongation — the  fibrous 
layer  of  the  amnion. 

Fig.  433. 


THE  EARLY  STAGES  OF  THE  DEVELOPMENT  OF  THE  BODY  OF  A  FOWL. 

A,  The  first  rudiment  of  the  embryo ;  a,  Its  cephalic,  and  h,  its  caudal  end ;  c,  The 
primitive  groove. — b,  The  embryo  further  advanced ;  a,  b,  c,  As  before ;  d,  The 
dorsal  lamina;  as  yet  developed  only  in  the  cephalic  region,  and  not  quite  united 
in  the  middle  line;  e,  The  protovertebra;.— C,  The  letters  as  before.  The  dorsal 
lamina;  have  united  throughout  the  greater  part  of  the  cephalic  region,  and  are 
beo-inning  to  unite  in  the  anterior  spinal  region.— d,  Embryo  further  advanced, 
the  dorsal  lamina;  having  united  throughout  nearly  their  whole  length  ;  the 
protovertebra;  have  increased  in  number,  and  the  omphalo-mesentenc  veins,  /, 
are  visible. 

With  regard  to  tho  middle  or  mesentenc  lamhm,  thoy  arc  confounded  in 
tho  mesial  line,  and  in  their  texture  are  developed  the  Wolffian  bodies  and 
the  principal  vessels  of  tho  trunk. 
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2.  The  cephalic  lammcu  always  remaiu  aclhorcut  to  the  vertebral  laminaj, 
and  are  inflected  inwards  with  them  to  form  the  anterior  portion  of  the 
cophalo- intestinal  cavity.  Tlio  latter  is  divided  into  two  parts  :  the  pliaryn- 
(jeal  and  the  oesophageal  cavities. 

Tlio  pharyngeal  cavity  opens  externally  by  the  mouth  ;  it  is  partially 
closed,  laterally,  by  the  pliaryngcal  arches.  The  oesophageal  cavity  soou 
otfers  a  diverticulum,  which  shortly  after  commimicatcs  with  the  pleuro- 
peritoneal  cavity;  this  diverticulum  lodges  the  heart,  and  is  named  the 
cardiac  cavity. 

The  cephalic  laminte  also  form  the  derm  of  the  cranium,  and  the  fibrous 
layer  in  which  some  of  the  cranial  bones  are  developed. 

Article  II. — Development  of  the  various  Organs  of  the  Animal 

Economy. 

development  op  the  nervous  system. 

We  will  at  first  glance  at  the  development  of  the  nervous  centres— the 
hrain  and  spinal  cord  ;  then  their  peripheral  parts,  the  nerves. 

1.  Development  of  the  Brain. — We  have  seen  in  the  preceding 
ai'ticle  how  the  primitive  groove  appears,  and  afterwards  the  medullary 
cavity.  The  latter,  the  first  trace  of  the  nervous  centres,  otfers  an  en- 
largement at  each  of  its  extremities  ;  the  posterior,  or  rhomboidal  sinus,  gives 
off  the  nerves  of  the  sacro-lumbar  plexus  ;  the  anterior  gives  rise  to  the 
brain. 

The  latter  enlargement  is  resolved  into  three  successive  dilatations — the 
cells  or  cerehral  vesicles — distinguished  as  anterior,  middle,  and  posterior. 
They  are  filled  with  fluid,  and  the  middle  slightly  surmounts  the  other  two, 
which  gives  the  three  together  a  triangular  shape. 

The  vesicles  increase  irregularly  in  volume  ;  their  walls  are  gradually 
developed,  and  form  the  nervous  tissue;  while  their  cavity  persists,  and 
becomes  the  ventricles  of  each  portion  of  the  encephalon.  Thus,  the 
anterior  vesicle  represents  the  cerebral  hemispheres,  the  thalami  optici,  and 
the  lateral  ventricles.  The  middle  vesicle  forms  the  cerebral  crm-a,  the 
corpora  quadrigemina,  and  the  aqueduct  of  Sylvius  or  middle  ventricle. 
The  posterior  vesicle  gives  rise  to  the  medulla  oblongata,  pons  Varolii, 
and  the  fourth  ventricle. 

The  middle  vesicle  is  that  which,  at  first,  increases  most  rapidly  in 
volume ;  it  soon,  however,  ceases,  to  allow  the  anterior  cell  to  become 
developed,  when  the  encephalon  assumes  its  ovoid  form,  with  a  predominance 
of  the  anterior  part. 

Towards  the  end  of  the  first  thiixl  of  intra-uterine  life,  nearly  all  the 
parts  of  the  brain  are  distinct :  the  two  hemispheres  have  become  isolablo 
by  the  development  of  the  septum  lucidum  ;  the  convolutions  appear  on  their 
stirface ;  the  corpora  quadrigemina  and  cerebral  crura  are  distinctly  defined. 
It  is  not  until  a  little  later  that  the  cerebellum  is  distinguishable,  as  well 
as  the  pons  Varolii,  medulla  oblongata,  corpora  restiformia,  and  corpora 
pyramidalia. 

2.  Development  of  the  Spinal  Cord. — The  medullary  (spinal)  canal 
is  the  first  trace  of  the  spinal  cord ;  it  occupies  the  whole  length  of  the 
vertebral  column,  and  its  cavity  communicates,  in  front,  with  the  fourth 
ventricle.  When  the  spine  is  developed,  the  marrow  docs  not  increase 
proportionately  in  quantity,  and  appears  to  ascend  in  the  vertebral  canal ; 
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Fig.  434. 


it  stops  about  the  middle  of  the  sacrum  in  the  equine  foetus,  but  ascends 
higher  in  the  other  species.  During  this  apparently  ascensional  movement 
is  developed  i\\efilum  terminale,  and 'the  nerves  of  the  cauda  equina. 

The  walls  of  tho  medullary  canal,  at  first  very  thin,  increase  in  thickness 
by  the  appearance  of  tho  nervous  matter  of  the  cord.  Soon  they  divide 
into  two  layers  :  an  internal,  the  epithelium  of  tho  central  canal ;  the  other 
external,  the  grey  substance  of  the  cord.  Gradually  the  canal  contracts,  and 
the  marrow  is  seen,  witli  its  longitudinal  furrows. 

At  the  end  of  the  first  month,  the  inferior  roots  are  m  existence,  as  well 
as  the  spinal  ganglia  ;  the  latter  are  developed  at  the  expense  of  the  proto- 
vertebrte,  as  will  be  shown  presently.    The  superior  roots  are  formed  some 

time  afterwards.  •  i   j  x,    .i,  i. 

The  envelopes  of  the  cerebro-spinal  centres  are  furnished  by  the  proto- 
vertebral  'lamiiiffi  ;  they  are  developed  after  the  sixth  week,  progressing  with 
the  growth  of  the  parts  they  are  destined  to  cover. 

3.  Development  of  the  Nerves. — 
The  development  of  the  nerves  is  some- 
what obscure.    The  motor  roots  seem  to 
arise  from  the  cord ;  but  the  spinal  gan- 
glia are  formed  separately  in  the  pro- 
tovertebr^,  and   perhaps   originate  the 
sensitive  roots.     The  nervous  _  ramifica- 
tions begin  by  elongated  ramifying  cells, 
which  become  fused  to  each  other  by  their 
extremities ;  the  nuclei  of  the  cells  lying 
at  the  periphery  becoming  the  nuclei  of 
the  white   substance  of  Schwann,  the 
proper  nervous  tissue  being  afterwards 
gradually   deposited   between  the  axis- 
cylinder  and  the  envelope. 

The  great  sympathetic  is  early  seen 
ana  posterior  portion;  np,  xu.......  as  a  nodulated  cord.    It  is  probably  de- 

lamiua ;  df,  Intestinal  fibrous  lamina ;  yeloped  in  the  Same  manner  as  the  other 

dd,  Intestinal  glandular  lamina;  dr,  j^gpygg^ 
Primitive  intestinal  groove ;  h,  Corneal 
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TRANSVERSE  SECTION  OP  THE  EMBRYO  OP 
A  FOWL  AT  THE  BEGINNING  OF  THE 
THIRD  DAY  OP  INCUBATION  X  90-100. 
ch,  Chorda  dorsalis ;  wwh.  Position  of  a 
thinning,  or  cavity  in  the  protoverte- 
bral  mass,  dividing  it  into  an  anterior 
and  posterior  portion;   hp,  Parietal 


lamina;  mr,  Medullary  tube — spinal 
cord ;  m,  Muscular  lamina ;  p,  Pleuro- 
peritoneal  cavity;  af,  Fold  of  the 
amnion  ;  ao,  Primitive  aorta ;  vc,  Vena 
cardinalis;  un,  Wolffian  body;  wig, 
Duct  of  the  Wolffian  body. 


DEVELOPMENT  OF  THE  OEGANS  OF  SENSE. 


The  principal  portion  of  the  organs  of 
sense  belong  to  the  dependencies  of  the 
nervous  system,  and  are  developed  with  it ; 
the  other  parts  belong  to  the  external  epithelial  lamina,  the  skin,  and  the 

^'"''T'YJsrA^AppABATUS.-From  the  anterior  cerebral  vesicle  are  given  off 
two  tubular  prolongations,  which  are  directed  forwai;d  and  terminate  by  the 
^■irnuL  eye-vesicll  traces  of  the  ocular  globes.  The  ^ollo^^^rusions 
form  the  optic  nerves;  the  vesicles  furnish  the  retina  and  choroid  The 
crystalline  lens,  vitreous  humoui-,  cornea,  and  sclerotica  arise  from  the 
SCai  blastod;rmic  layer.    These  modifications  take  place  m  the  foUow- 

'°^ThTexternal  iutegmnent  of  the  fcetus  passes  over  the  front  of  the 
prim^iHve'^^yeW^^^^  Here  it  shows  a  slight  depression  on  its  outer 
surface  and  on  its  inner  face  a  cellular  protrusion  (Fig.  435,  1,  o),  wnicn, 
brcoSr^'oveloped,  surromids  the  external  depression,  completely  closes  it, 
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and  constitutes  the  commencement  of  the  crystalline  lens  (Fig.  435,  2,  /). 
The  latter,  thus  formed,  presses  on  the  primitive  eye-vesicle,  pushes  it 
backwards  (2),  and  gives  rise  to  a  secondary  eye-vesicle,  whose  anterior  wall 
becomes  the  retina,  and  the  j)osterior  wall  the  choroid.  The  lens  is, 
therefore,  a  dependency  of  the 
epithelial  lamina  ;  the  cells  com- 
posing it  become  elongated  into 
fibres  in  the  centre,  and  are  dis- 
posed at  its  circumference  as  a 
primary  amorphous  envelope — 
the  crystalline  capsule — and  after- 
wards as  a  secondary  envelope 
rich  in  vessels. 

The  portion  of  the  integu- 
ment which  is  not  doubled  to 
form  t^e  lens  envelops  the 
globe,  and  gives  rise  to  the 
sclerotica  and  cornea ;  the  epi- 
dermis fui'nishes  the  epithelium 
of  the  latter,  which  becomes 
distinct  from  the  sclerotica  in 
the  course  of  the  fourth  month. 

An  aperture — the  sclerotic 
cleft — is  made  at  the  lower  part 
of  the  fibrous  envelope  of  the 
eye ;  this  is  connected  with  the 
development  of  the  vitreous  body  ; 
a  prolongation  of  the  derm — a 
kind  of  conjunctival  bud  passing 
through  this  opening,  and  placing 
itself  between  the  crystalline  lens  and  the  anterior  wall  of  the  secondary 
eye-vesicle  (3,  gl),  where  it  is  developed  and  transformed  into  the  vitreous 
body.  At  first  it  is  encircled  by  vessels  like  the  lens,  but  these  disappear 
before  the  termination  of  gestation. 

The  optic  nerve  is  developed  in  the  pedicle  uniting  the  eye-vesicle  to  the 
anterior  cerebral  vesicle.  The  retina  is  formed  by  the  inner  lamina  of  the 
secondary  eye- vesicle ;  it  extends  to  the  lens  in  changing  its  character 
anteriorly.  According  to  Eemak,  the  choroid  is  constituted  by  the  posterior 
lamina  of  the  eye-vesicle ;  it  advances  at  first  to  the  lens,  and  then  becomes 
inflected  in  front  to  form  the  iris.  The  borders  of  the  pupil  are  attached 
to  the  vascular  envelope  of  the  lens,  and  this  gives  rise  to  the  pupillary 
diaphragm,  which  disappears  before  birth. 

The  motor  and  protective  organs  of  the  eye  are  gradually  developed 
around  the  globe.  The  eyelids  are  small  cutaneous  folds  that  appear 
towards  the  fii-st  third  of  uterine  life ;  they  increase,  and  unite  at  their 
margin  until  immediately  before,  or  soon  after  birth,  when  they  separate. 

The  lachrymal  gland  is  a  dependency  of  the  epithelial  lamina  which  is 
pushed  in  above  the  globe.  At  first  solid,  it  gradually  becomes  channeled 
out  by  cavities,  from  which  arise  the  excretory  ducts. 

2.  Auditory  Apparatus. — The  internal  ear,  auditory  nerve,  and  middle 
car,  are  developed  separately.  The  labyrinth  appears  in  the  shape  of  a 
vesicle,  which  is  not  in  direct  relation  with  the  posterior  cerebral  cell ;  it  is 
constituted  by  a  depression  of  the  epidermic  lamina,  the  auditory  fossa,  which 


Fig.  435. 


LONGITUDINAL  SECTION  OF  THE  EYE  OF  EMBRYO 
FOWL. 

1,  From  an  embryo  at  about  the  65th  hour  of  incu- 
bation ;  2,  From  an  embryo  a  few  hours  older ; 
3,  From  an  embryo  at  the  4th  day  of  incubation. 
— h,  Corneal  lamina ;  /,  Lens  in  Fig.  1,  still  con- 
nected with  the  corneal  lamina,  and  possessing 
a  small  cavity,  o,  in  its  interior  (in  Figs  2  and 
3  it  is  seen  detached,  but  still  hollow) ;  r.  Intro- 
verted portion  of  the  primitive  optic  vesicle,  sub- 
sequently becoming  the  retina ;  «,  Posterior  part 
of  the  optic  vesicle,  which,  according  to  Remak, 
probably  becomes  the  choroid  coat,  ciliary  pro- 
cesses, and  iris,  and  in  Figs.  1  and  2  is  still  con- 
nected with  the  brain  by  the  hollow  optic  nerve ; 
X,  Thickening  of  the  corneal  lamina  around  the 
spot  from  which  the  lens  has  detached  itself; 
gl,  Vitreous  body,  or  humour. 
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Fig.  436. 
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is  gradually  developed,  and  at  last  become  a  closed  cavity.  At  this  time, 
the  wall  of  the  labyrinth  is  only  a  simple  epithelial  membrane ;  this  is  soon 
covered,  outwardly,  by  a  vascular  connective  membrane  that  separates  into 
three  layers  :  an  internal,  joined  to  the  epithelium  to  form  the  membranous 
labyi-inth  ;  an  external,  that  lines  the  cartilaginous  labyrinth ;  and  a 
middle,  whose  soft,  embryonic,  connective  tissue  disappears,  and  is  replaced 
by  the  perilymph.  At  the  same  time  that  these  changes  of  structm-e  are 
occurring,  the  vesicular  form  of  the  labyrinth  is  modified,  and  shows  the 
cochlea,  semicircular  canals,  utriculus,  and  sacculus. 

The  middle  and  external  ear  arise  from  the  first  pharyngeal  (branchial) 
cleft,  which  is  never  completely  closed,  while  the  others  disappear.  At 
first,  then,  we  find  a  cavity  communicating  externally  with  the  pharynx ; 

this  cavity  contracts,  and  is  separated  into 
two  portions  by  a  partition  that  spreads 
across  its  middle,  and  which  becomes  the 
memhrana  tympani ;  the  internal  portion  is 
the  middle  ear  and  Eustachian  tube;  the 
external  portion  is  the  external  auditory 
canal. 

The  ossicula  auditus  appear  in  a  cartila- 
ginous state  towards  the  third  month  ;  they 
gradually  ossify,  and  have  scarcely  acquired 
their  definitive  volume  at  bit-th.  The  ex- 
ternal ear  {concha)  is  developed  above  the 
integument  after  the  second  month, 

3,  Olfactokt  Apparatus. — This  com- 
mences by  two  depressions  of  the  epidermic 
lamina,  analogous  to  the  auditory  fossa  and 
that  of  the  lens.    These  two  olfactory  fossfe 
,  vesicle  ot  corpora  quaangemzna;  appear  below  the  ocular  vesicles,  and  become 
6,  Vesicle  of  cerebral  hemispheres ;  more  and  more  distmct,  being  margined  by 
Vesicle  of  third  ventricle;      small  projections  which  increase  their  depth. 

Behind,  they  communicate  with  the  pharynx. 
The  appearance  of  the  palate  separates  them 
in  front  from  the  buccal  cavity,  and  from 
this  period  the  nasal  fossae  are  constituted. 
They  are  completed  by  the  development  of  the  bones  of  the  face.  _ 

The  olfactory  hulbs  and  nerves  are  primarily  hollow,  and  joined  to  the 
anterior  cerebral  cell.  The  nostrils  are  formed,  in  the  young  foetus,  by  a 
mass  of  mucus  and  epithelium ;  towards  the  middle  of  gestation  they  are 

°^^4.  Gustatory  Apparatus.— S^ee,  subsequently,  the  development  of  the 
tonque  in  digestive  apparatus.  ,  . 

5  Tactile  Apparatus.— T/te  sUn  and  tts  dependencies.— Lhe  skin  is 
developed  at  the  expense  of  the  epidermic  lamina  of  the  middle  layer  of 
the  blastoderm.  The  cutaneous  laminsB,  by  the  modification  of  their  ele- 
ments, form  the  derma,  in  which  the  blood-vessels  are  very  apparent  at  the 
third  month.  In  the  epidermis,  the  mucous  and  the  horny  layers  are  soon 
distinguished  ;  in  the  first,  the  pigment  is  visible  at  the  commencement  of 
the  fifth  month  in  the  larger  quadrupeds.  When  the  foetus  mcreases  in 
volume,  the  epidermis  exfoliates  and  its  debris  floats  in  the  liquor  amnu 

In  the  third  month,  the  hairs  are  seen  in  the  foetus  of  the  Mare  and  Low  ; 
they  appear  at  first  on  the  eyebrows,  lips,  and  the  joints  of  the  limbs  ;  at 


AN  EMBRYO  (HUMAN)  OP  FOUR 
WEEKS,  ENLARGED  ABOUT  THREE 
TIMES. 

Vesicle  of  corpora  quadrigemina ; 
6,  Vesicle  of  cerebral  hemispheres  ; 
c,  Vesicle  of  third  ventricle;  d, 
Vesicle  for  cerebellum  and  medulla 
oblongata ;  e,  Auditory  vesicle ;  /, 
Olfactory  fossa;  h,  Liver;  *  *, 
Caudal  extremity. 
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tlio  sixtli  or  seventh  moiitli  tliey  cover  the  body.  Tlioy  may  bo  shed  and 
renewed  before  birth.  They  are  developed  in  a  prolongation  of  the  epi- 
dermic lamina,  which  is  imbedded  in  the  substance  of  the  derm  ;  it  is 
shaped  like  a  little  bottle,  and  is  composed  of  a  mass  of  cells  ;  in  its  centre, 
these  cells  are  modified  and  collected  together  to  form  a  small  cone,  whose 
base  covers  the  growing  papilla.  This  cone  becomes  elongated,  touclies  the 
sm-face  of  the  epidermis,  doubles  under  the  effort  to  push  through  it,  and 
finally  makes  its  exit,  after  which  it  can  gi-ow  freely. 

The  sebaceous  and  sudoriparous  glands  are  developed  in  the  same  manner, 
towards  the  middle  period  of  uterine  existence. 

"  The  horny  productions — the  claws,  Jioofs,  ergots,  cJiesnuts — begin  to 
show  themselves  early.  Towards  the  end  of  the  second  month,  in  the 
foetus  of  the  Cow,  there  is  perceived,  at  the  extremity  of  each  limb,  a 
small,  pale,  translucid,  conical  tubercle,  which  is  the  rudiment  of  the  hoof. 
At  the  commencement  of  the  fourth  month,  or  thereabouts,  the  hoof,  better 
defined,  has  become  firm  and  opaque,  and  has  assumed  a  fine  yellow  tint.  At 
mid-term,  brown  or  black  patches  are  manifest  if  the  coronet  is  provided 
with  pigment ;  it  is  only  about  the  end  of  gestation  that  the  hoof  towards 
the  coronet  begins  to  have  the  greenish  hue  peculiar  to  horn  destitute  of 
pigment,  but  the  remainder  of  this  production,  especially  at  the  inferior 
part,  preserves  its  yellow  colour  until  birth.  In  Solipeds,  the  "  chesnuts  " 
are  shown  at  mid-term  in  the  shape  of  thin  brown  plates,  which  are  soon 
darker-coloured ."  ^ 

The  horn  of  the  hoof  is  not  at  first  tubular ;  after  birth  it  is  shed  and  is 
succeeded  by  a  more  consistent  tubular  horn,  which  had  been  forming 
beneath  it. 

DEVELOPMENT  OF  THE  LOOOMOTORT  APPARATUS. 

1.  The  Skeleton. — We  have  seen  at  page  16  how  the  development  and 
growth  of  the  bones  takes  place  ;  it  is  therefore  needless  to  recm-  to  this 
subject  here ;  so  we  will  limit  ourselves  to  an  examination  of  the  mode  of 
development  of  the  principal  sections  of  the  skeleton. 

A.  Development  of  the  Vertebral  Column. — The  vertebral  column  is 
the  first  portion  of  the  skeleton  manifested  in  the  embryo ;  it  is  represented 
by  the  chorda  dorsalis,  a  stalls:  constituted  by  a  mass  of  cells  situated  in  the 
interior  of  a  transj^arent  sheath.  The  protovertebrce  appear  on  each  side  of 
the  chorda  dorsalis ;  in  becoming  developed,  these  parts  encircle  the  latter 
and  the  medullary  canal ;  from  this  results  the  external  tlieca  of  the  cord,  and 
the  superior  smiting  membrane.  From  this  time  the  vertebral  column  exists  in 
the  shape  of  a  membranous  axis. 

Soon  this  membranous  spine  is  segmented  to  give  rise  to  the  vertebrte, 
and  its  various  portions  gradually  becomo  cartilaginous.  Each  persistent 
vertebra  docs  not  exactly  correspond  to  a  protovertebra ;  in  reality,  the 
latter  takes  a  share  in  the  formation  of  two  vertebrae,  and  divides  into  two 
portions  :  an  inferior,  which  constitutes  the  posterior  moiety  of  a  permanent 
vertebra ;  and  a  superior,  which  forms  the  anterior  moiety  of  the  persistent 
vertebra  immediately  behind  the  preceding  and  the  intervertebral  disc. 

The  bodies  of  the  vertebras  are  developed  more  rajiidly  than  their  spinal 
portion  :  thus,  towards  the  end  of  the  second  month,  all  the  vertebral  bodies 
are  already  cartilaginous,  while  the  vertebral  laminso  arc  yet  membranous. 


'  Colin.    'Traiti!  de  Physiologic  Compare'e  des  Aiiimaux.'    2nfl  Edition,  Paris,  1873. 
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It  is  only  in  tlie  tliird  month  that  ossification  begins  in  the  vertebral 
column.  The  number  of  osseous  nuclei,  primary  and  complementary,  is 
not  the  same  in  all  species  ;  they  have  been  enumerated  at  page  20._  In 
a  large  number,  the  spinous  process  is  regarded  as  the  result  of  the  joining 
together  of  the  two  moieties  of  the  vertebral  arch  ;  in  the  Sheep,  on  the 
contrary,  the  spinous  process  forms  a  nucleus  altogether  independent  of  the 
vertebral  arches.    Tliomas  has  noted  this  disposition,  and  he  considers  it 


Fig.  437. 


DIAGRAM  SHOWING  THE  ATTENUATION  OF 
THE  CHORDA  DORSALIS  IN  THE  MIDDLE  OF 
THE  BODIES  OF  THE  VERTEBRA,  WHILST 
PRESERVING  ITS  ORIGINAL  DIAMETER  IN 
THE  INTERVERTEBRAL  SPACES. 

ch,  Chorda  dorsalis ;  v,  Body  of  vertebra ; 
li,  Intervertebral  spaces. 


Fig.  4.^8. 


DIAGRAM  SHOWING  THE  POSITION  OF  THE 
CHORDA  DORSALIS  IN  THE  BODY  OF  THE 
VERTEBRA,  AND  THE  FORMATION  OF  THE 
NEURAL  ARCHES. 

ch,  Chorda  dorsalis;  cv,  Body  of  the  verte- 
bra ;  a.  Neural  arch,  or  neurapophysis ; 
c,  Rib ;  pr,  Transverse  process. 


as  peculiar  to  animals  whose  anterior  dorsal  vertebra6  are  furnished  with  a 
long  spinous  process. 

During  ossification,  the  chorda  dorsalis  disappears,  except  between  the 
vertebr£e,  where  it  is  developed  to  form  the  intervertebral  substance  or 
discs. 

B.  Development  of  the  Cranium  and  Pace. — The  encephalon  is  en- 
veloped by  a  membrane  formed  at  the  expense  of  the  protovertebral  lamina. 
This  cn-anial  membrane  becomes  partly  cartilaginous,  partly  fibrous;  the 
cartilage  exists  at  the  base  of  the  cranium,  and  seems  to  prolong  the  bodies 
of  the  vertebrae  into  this  region  ;  indeed  it  is  known  that  the  skull  may  be 
resolved  into  four  portions,  each  corresponding  to  a  vertebra.  The  cartilage 
is  insensibly  transformed  into  bone ;  while  the  fibrous  part,  composing  the 
roof  of  the  skull  and  its  lateral  walls,  passes  directly  into  an  osseous  state. 

The  bones  of  the  face  are  developed  at  the  expense  of  the  pharyngeal 
arches.  This  designation  is  given  to  four  laminae  (or  lamella;)  which  spring 
from  the  anterior  extremity  of  the  chorda  dorsalis,  and  double  downward  and 
inward  to  join  those  of  the  opposite  side.  They  are  also  named  the  branchial 
and  visceral  arches,  and  the  spaces  between  them  are  called  the  pharyngeal 
clefts.  The  upper  jaw,  mouth,  nasal  cavities :  i.e.  the  nasal,  maxillary,  and 
palate  bones,  are  furnished  by  the  first  arch.  Meckel's  cartilage,  which  arises 
from  the  handle  of  the  malleus  to  pass  towards  the  inferior  maxilla,  is  also  a 
dependency  of  this  branchial  arch  ;  it  disappears  towards  the  sixth  or  seventh 
month.  It  is  to  be  remarked  that,  at  the  commencement,  the  mouth  com- 
municates with  the  nasal  cavities  ;  the  palate  is  developed  in  two  moieties 
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the  head  of  a  fcetal  lamb  dissected  to  show 
Meckel's  cartilage. 
Mm,  The  malleus;  i,  Incus;  zy,  The  tympanic;  ir,  The 
hyoid ;  sg-,  The  squamosal ;  vt,  Pterygoid  ;  pi,  Palatine  ; 
L,  Lachrymal;  pmx,  Premnxilla ;  n,  Nasal  sac:  K?{ 
Eustachian  tube.  ' 


which  advance  townrds  each  other,  though  they  remain  a  long  time  apart  • 
so  that  at  this  time  the  young  animal  really  has  a  hare-lip.  The  second 
pharyngeal  arch  forms  the  stapes,  the  pyramidal  process  of  the-  tempoi-al 
bone,   styloid    arch,  and 

branch  of  the  hyoid.    The  Fij.  4:i9. 

third  develops  the  hyoid 
with  its  cornua ;  while  the 
fourth  arch  only  constitutes 
the  soft  parts  of  the  neck. 

C.  Development  op  the 
Thorax. — The  ribs  are  de- 
pendencies  of  the  proto- 
vertebral    laminte,  which 
curve  towards  the  lower 
face  of  the  vertebral  column. 
The  true  ribs  are  most 
rapidly     developed,  and 
before  attaining  the  middle 
line  are  united  by  their 
internal    extremity,  and 
form  a  moiety  of  the  ster- 
niun.    A  fissure  separates 
the  costal  arches  of  the 
right  side  from  those  of 
the   left;    this  gradually 
contracts,  and  finally  dis- 
appears, and  the  sternum 
is  then  formed.    The  ribs 

are,  after  the  petrous  bone,  the  parts  of  the  skeleton  which  are  most 
promptly  ossified,  ossification  commencing  in  the  middle  ribs. 

The  costal  arches  do  not  belong  exclusively  to  the  dorsal  vertebrfE  but 
have  a  tendency  to  form  along  the  whole  length  of  the  spine ;  and  it  is  not 
rare  to_  see,  attached  to  the  lumbar  vertebrae,  a  small  cartilaginous  nucleus 
which  is  soon  lost  in  the  texture  of  the  abdominal  walls.  ^  This  nucleus 
assumes  large  dimensions  on  the  last  cervical  vertebrsB  of  birds. 
_  The  form  of  the  thorax  varies  with  the  species ;  in  some  it  is  circular, 
m  others  it  is  flattened  laterally ;  and  in  all  cases  it  is  less  developed  in  the 
foetus  and  young  animal  than  in  the  adult.  It  is  in  the  latter  that  the 
thoracic  cavity  presents,  proportionately,  its  greatest  dimensions. 

D.  Development  of  the  Limbs.— The  limbs  do  not  show  themselves 
until  after  the  formation  of  the  spinal  column,  the  pharyngeal  arches  and 
the  thoracic  parietes.  They  appear  as  four  little  prolongations  from  the 
tborax  and  pelvis,  and  are  slightly  enlarged  at  their  origin  and  constricted 
in  the  middle.  Their  free  extremity  is  flattened,  and  either  divides  or 
remains  single,  as  the  animal  has  one  or  more  apparent  digits.  It  is  in 
these  prolongations  that  the  cartilaginous  rays  are  developed,  which  at  -i 
later  period,  become  the  bones  of  the  limbs.  For  the  manner  in  which  ossi- 
fication IS  carried  on  in  each  bone,  reference  must  be  made  to  Articles  IV 
and  v.,  pages  71  and  91. 

2  Muscles.— The  muscles  are  developed  around  the  bones  when  these 
have  become  perfectly  distinct.  They  may  be  divided  into  four  groups  •  the 
vertebral  muscles,  which  come  from  the  muscular  laminte  of  the  protovertebr*  • 
the  visceral  m?/,sc/es— thoracic  and  abdominal  cavities,  neck  and  jaw— liaving 
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the  samo  origin ;  tlie  cutaneous  muscles,  which  are  developed  at  the  expense 
of  the  cutaneous  laminte  of  the  middle  layer  of  the  blastoderm;  and  the 
muscles  of  the  limbs,  whose  development  is  not  yet  perfectly  known. 

It  was  at  one  time  believed  that  the  muscular  fibres  were  formed  by  the 
iunction,  end  to  end,  of  several  elongated  cells ;  but  it  is  now  known  that 
they  are  constituted  by  a  single  cell  which  lengthens,  and  whose  nuclei 
multiply  and  lie  at  the  surface,  while  its  contents  are  transformed  into  a 
substance  which  offers  the  characteristics  of  contractile  tissue     The  sar- 

colemma  is  formed  alter  the  nbre, 
Fig.  440.  by  a  modification  of   the  con- 

^c.         nective  tissue  surrounding  it. 

deveijOPMEnt  op  the  circulatory 
apparatus. 

During  the  first  days  which 
follow  the  appearance  of  the  em- 
bryo in  the  substance  of  the  blas- 
todermic layer,  there  is  no  trace 
of  vessels  in  the  area  germinativa. 
It  is  not  long,  however,  before  the 
heart  and  some  blood-vessels  are 
seen   in  the   middle  layer,  the 
vessels  extending  to  the  surface 
of  the  umbilical  vesicle,  which 
gradually  shows  itself.  While 
the  contents  of  the  vitelline  vesicle 
are  being  absorbed  by  the  embryo, 
the  heart  is  being  completed,  the 
vessels  are  developing,  the  allan- 
tois  is  formed,  and  the  placental 
circulation,  which  continues  until 
birth,  is  established.    From  this 
time  the  circulatory  apparatus  has 
acquired  its  definitive  disposition. 
1.  Appearance  of  the  Heart. 

DIAGRAM  OF  THE  FORMATION  OP  THE  VEN^      —CIRCULATION  IN  THE  TJmBILICAL 

oMPHALO-MESENTERic^  AKD  TOBHicALEs.      ^  _  r^ie  pleuro-pcritoneal 

1,  At  the  time  of  the  first  appearance  of  the  urn-  embrvo  presents, 

bilioales,  and  the  commencement  of  the  om-  cavity  Ol  tue  emuiyu  F  ' 
phalo-mesentericEe  ;  2,  At  the  time  of  the  first  anteriorly,  a  diverticulum,  the  - 
appearance  of  the  branches  to  and  from  the  jj^^g  cmitij,  in  the  interior  0±  wlilCli 
liver,  and   the   diminution  of  the  omphalo-  ^^^^^    -g    flgveloped.  This 

mesenteric  vessels;  3,  4,  At  the  period  of  com-  fip^ars  at  first  aS  a  small 

r,iofo  frr>tnl  rirculationin  1,  Omphalo-mesentenc  organ  iippeiiio       ^  => 
Sunk  1^2  37R7rinsoh  mass  of  coUs,  the  innermost  of 

yolk  sac  alone;  o/n'.  Right,  and  om",  Left  vena 
omphalo-mesenterica; ;  «,  Trunk  of  the  um- 
bilical vein ;  Right,  and  m",  Left  vena  um- 
bilicalis;  dc,  Ductus  Cuvieri ;  i,  Jugulans  ;  c, 

r,iSi.''  Sitt  ■  »fts»"S"  r^oL  Ini  mates  ■aMy,  the 
Ductus  venosus  Arantii ;  ct.  Cava  inferior;  p,  movements  being  very  slow,  though 
Vena  porta;;  I  Lienalis;  w,  Mesenterica  su-  ^^^^  gradually  become  quicker, 
perior.  Towards    the    twelfth   day,  the 

central  organ  of  the  circulation  has  the  form  of  a  contractile  cylindrical  tube. 


lUa.00     UJ.  \^<^iJ.o,   

which  become  separated  from  each 
other  to  create  a  cavity  and  con- 
stitute the  blood-globules.  As  soon 
as  it  shows  itself,  the  heart  con- 
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From  its  autcnor  part  spring  two  branches,  the  aortic  arche/t  (nrcus  aortce) 
which  are  directed  towards  tlie  head  of  the  embryo,  and  are  afterwards  in 
fleeted  downwards  and  backwards.  They  join  together  to  constitute  the  sm^Ze 
aorta,  which,  m  its  tm-n,  divides  into  two  trunks,  the  arteriai  vertebralis  or 
primitive  aortai.  These  vessels  pass  along  the  lower  surface  of  the  embrvo 
paraUel  to  each  other,  and  furnish  during  their  course  four-  or  five  divisions' 
the  oniplialo-mesenteric  arteries,  which  ramify  in  the  area  germinativa  and 
open  into  a  limitary  vein  named  the  sinus  (or  vena)  terminalis.  From  the 
network^  of  the  area  and  the  sinus  arise  two  vessels,  the  vence  omphalo- 
mesenienco'.,  which  enter  the  posterior  extremity  of  the  heart. 

The  circulation  in  the  umbilical  vesicle  is  somewhat  ephemeral  in 
several  species  and  it  has  been  already  stated  that  the  vesicle  is  atrophied  at 
an  early  period  of  fcetal  life.  In  birds  it  is  most  extensive  ;  and  its  presence 
may  be  noted  in  the  Carmvora  during  the  whole  term  of  uterine  existence 

rri,       -L'EJELOmENT  OF  THE  HeABT  AND  VeSSELS.— PLACENTAL  CIRCULATION  — 

I  he  heart  which,  until  now,  was  a  cylindrical  tube,  is  considerably  modified 
before  it  attains  its  complete  development.  In  its  different  phases  it 
successively  offers  all  the  forms  known  to  exist  in  vertebrate  animals  The 
first  change  consists  in  an  inflexion ;  the  tube  cm-ves  in  an  S  manner,  so 

Fio;.  441. 


HEART    OF    THE    EMBRYO  OP  A 
RABBIT,  SEEN  PROM  BEFORE. 

ta,  Truncus  .arteriosus ;  /,  Left  ven- 
tricle ;  r.  Right  ventricle  ;  a.  Au- 
ricle ;  V,  Venous  sinus. 


THE  SAME,  SEEN  FROM  BEHIND. 

«.  VenjE  omphalo-mesenterica; ;  d, 
Right  auricle  ;  e,  Bulbus  aorta; ;  /, 
The  si.\  aortic  arches ;  c.  Atrium  ; 
li,  Auriculas. 


that  Its  inferior  part  becomes  superior;  it  then  dilates  at  three  points: 
tne  anterior  and  superior  dilatation  situated  at  the  origin  of  the 
aorta  IS  named  the  aortic  bulb  (bulbus  aorta>) ;  the  middle  dilatation,  the 
ventricular  cavity ;  and  the  posterior  dilatation,  the  auricular  cavity.  Sailer's 
passage  is  the  name  given  to  the  constriction  between  the  aui-icle  and 
ventricle  which  at  this  time  are  single.  They  do  not  remain  long  so,  how- 
ever 1  he  ventricular  cavity  is  the  first  to  be  divided  into  two  compart- 
ments, and  the  division  IS  marked  externally  by  a  groove  which  appears  on 
the  smface  of  the  heart  of  the  Ovine  embryo  towards  the  nineteenth  day,  afid 
on  the  tvventy-fifth  m  the  Equine  fcetus.  This  groove  corresponds  to  an  inter- 
ventricular septum  which  insensibly  rises  from  the  bottom  of  the  ventricles  • 
when  It  reaches  the  auricles  it  concurs  in  forming  the  auriculo-ventricular 
«?S?f  tl^^se  openings  are  provided  with  a  smaU  slightly 

va C  ^iT  f  terwards,  m  developing,  originates  the  mitral  and  tricuspid 
r^;S.-P      •  f!i  *^,^-^««*'^^itJes:  two  ventricles  and  an  auricle;  but 

mi^h  ^^''f        ^fi*"'  ^"'^       compartments  are  then  four  in 

number.   Externally,  there  is  observed  a  depression  which  shows  the  division 

3  N  2 


91G 


EMBRYOLOGY. 


in  the  auricles;  at  a  point  corresponding  to  it,  a  septum  is  developed  in 
their  interior  which  remains  incomplete  during  the  whole  of  foetal  hte,  being 

perforated  by  the  foramen  oj 


Fig.  443. 


Botal.  With  regard  to  the 
aortic  bulb,  it  contracts  and 
divides  inio  two  vessels,  the 
aorta  and  pulmonary  artery. 

The  arteries  are  developed 
partly  at  the   expense  of  the 
vessels  of  the  primary  circula- 
tion, and  partly  in  the  vascular 
lamina  of  the   embryo.  The 
heart,  when  it  was  only  a  simple 
cylindrical   tube,  presented  at 
its  anterior  extremity  two  aortic 
arches,  which  curved  backwards 
and  united  to  form  the  single 
aorta,   then  the  vertebral  or 
common   aortse.      The  aortic 
arches  are  situated  at  the  inner 
face  of  the  two  first  pharyngeal 
arches;    afterwards   more  are 
developed,   which    are  placed 
within  the  other  pairs  of  arches, 
until  the  mmiber  is  increased  to 
five,  though  they  never  all  exist 
at  the  same  time.   Some  atrophy, 
HEART  OF  AU  EQUINE  FCETus.   THE  RIGHT  AURICLE  while  othors  are  boiug  devcloped : 
AND  POSTERIOR  VENA  CAVA  HAVE  BEEN  OPENED  ^j^g       fij-gt  entirely  disappear  ; 
TO  SHOW  THE  FORAMEN  OF  BOTAL.  ^-^^  third  foi'm  thc  carotids :  the 

1  Left  ventricle  ;  2,  Right  ventricle ;  3,  Interior  of  ^^^^^-^         axillary  arteries  and 
'  the  right  auricle  ;  4,  Posterior  vena  cava  ;  .5,  Fora-  ^^^^       ^^^^  .  ^Y,e  fifth 

menofBotal.  atrophies  on  the  right,  and  on 

'^Thetevipi^tfL;1r.\.ise,  i^dependena,.  ofthe  cc„«  -els  ™  fe 
interior  of  the  vaseriar  lamina.    They  appear  m  the  form  of  soM  <»^^^^^^^ 

trte"eKappear,  until  at  last  there  only  reman,  one  or  two  dncts 

''''Sl^^i^lS^J^o,^  immediately  after  *e  — 
omplalo-mesenteric  veins  ;  they  n  nci^io 

Xll^aWlh^SSts  of  th^^^^ 
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the  anterior  cardinal  veins ;  and  two  posterior,  the  posterior  cardinal  veins. 
The  veins  of  the  same  side  unite  in  twos,  from  which  result  the  Cuvierian 
ducts ;  these  open  transversely  into  the  omphalo-mesenteric  trunk  close  to 
the  auricular  cavity. 

The  anterior  cardinal  veins  issue  from  the  cranium;  they  form  the 
jugular  veins,  and  communicate  by  an  anastomosis  that  extends  transversely 

Fig.  444. 


PLAN  OF  THE  AOBTA  AND  ITS  ARCHES  AT  AN  EARLY  PERIOD. 

1,  Truncns  arteriosus,  with  one  pair  of  aortic  arches,  and  dotted  lines  indicating  the 
position  of  the  second  and  third  pairs.  2,  The  same,  with  four  pairs  of  aortic 
arches,  and  indications  of  the  fifth.  3,  The  same,  with  the  three  posterior  pairs 
of  aortic  arches,  from  which  the  permanent  vessels  of  the  embryo  are  developed, 
with  dotted  outlines  showing  the  position  of  the  two  (now)  obliterated  anterior 
arches.  4,  Permanent  arterial  trunks  in  their  primitive  form,  the  obliterated 
portions  still  shown  in  dotted  outline,  1-5,  Primitive  aortic  arches. — a,  Aorta ;  p, 
Pulmonaiy  artery ;  p',  p",  Branches  to  the  lungs ;  aw\  Root  of  thoracic  aorta 
(ad)  on  left  side  ;  aw,  Obliterated  root  springing  from  right  side  ;  s",  s',  Subclavian 
artery;  v,  Vertebral;  ax,  Axillary;  c,  Common  carotid;  c'.  External  carotid- 
c  ,  Internal  carotid.  ' 

from  left  to  right.  Below  this  anastomosis,  the  left  vein  gradually  atrophies, 
as  does  the  Cuvierian  duct  of  the  same  side ;  but  the  canal  on  the  right  side 
increases,  and  becomes  the  anterior  vena  cava. 

Tlh.e  posterior  vena  cava  appears  behind  the  liver  towards  the  fifth  month  •  it 
receives  the  veins  of  the  kidneys  and  WolfGian  bodies,  and,  behind,  it  anasto- 
moses with  the  cardinal  veins.  The  latter  disappear  in  their  middle  portion, 
and  are  replaced  by  the  vertebral  veins,  the  right  of  which  forms  the  vena 
azygos.  There  only  remain  the  two  extremities  of  the  cardinal  veins ;  the 
anterior  enters  the  Cuvierian  duct,  and  the  posterior  constitutes  the  hypo- 
gastric and  crural  veins.  From  this  disposition,  it  will  be  seen  that  at  first 
the  venous  system  of  the  foetus  is  perfectly  symmetrical,  but  that  in  the  adult 
animal  it  becomes  asymmetrical. 

In  conseq^uence  of  these  successive  developments,  the  placental  circulation 
is  instituted,  and  continues  the  same  until  the  termination  of  intia-uterine  life. 
The  heart  is  always  the  organ  that  propels  the  blood,  and  this  passes  into  the 
arteries,  reaches  the  umbilical  arteries,  and  is  carried  to  the  placenta.  There 
it  is  renewed,  becomes  arterial  through  contact  with  the  maternal  blood  and 
is  returned  by  the  umbilical  veins.  In  the  substance  of  the  liver  it  is  mixed 
with  the  venous  blood  of  the  intestines  and  posterior  extremities,  throutrh 
the  medium  of  the  ductus  venosus,  and  at  last  arrives  at  the  right  auricle 
then  the  right  ventricle,  from  which  it  is  propelled  by  a  contraction.  Instead 
of  going  to  the  lungs,  which  do  not  act  as  respiratory  organs,  the  blood 
being  pressed  by  the  conti-action  of  the  right  ventricle,  passes  into  the  aorla 
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DIAGRAM  OF  THE  CIR 
CULATION  AT  THE 
COMMENCEMENT  OF 
THE  EOEMATION  OF 
THE  PLACENTA : 
SEEN  FROM  THE 
li-EONT. 

a,  Venous   sinus  re- 
ceiving all  the  sys- 
temic veins ;  6,  Right 
auricle  ;     h',  Left 
auricle  ;    c,  Right 
ventricle  ;   c',  Left 
ventricle;  rf,  Bulbus 
aorticus,  subdividing 
into,  e,  e,  e",  Bran- 
chial branches ;  /,/', 
Arterial  trunks 
formed  by  their  con- 
fluence ;  g,  g',  Vena 
azygos  superior;  h, 
h',  Confluence  of  the 
superior  and  inferior 
azygos  ;  j,  Vena  cava 
inferior  ;  /t,  k',  Vena 
azygos  inferior;  m, 
Descending     aorta ; 
91,  n.  Umbilical  arte- 
ries proceeding  from 
it;  0,  o',  Umbilical 
veins;  q,  Omphalo- 
mesenteric vein  ;  r, 
vesicle,  t :  r,  Ductus 
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by  tlio  ductus  arteriosus.  To  sum  up,  tbo  foetus  never 
receives  pure  arterial  blood  into  its  organs,  this  being 
always  mingled  with  venous  blood,  the  mixtm-o  taking 
place  at  several  points  :  1,  By  the  foramen  of  Botal ;  2, 
In  the  aorta  by  tho  ductus  arteriosus ;  3,  In  the  liver 
by  the  ductus  venosus.  Tho  head  and  neck  arc  the 
parts  which  receive  the  purest  arterial  blood,  a  fact 
vv^hich  explains  the  predominance  of  the  anterior  over 
the  posterior  portion  of  the  body  of  the  foetus. 

At  birth,  the  conditions  of  existence  being  suddenly 
changed,  marked  modifications  take  place  in  the  cir- 
culatory apparatus.  The  lungs  become  the  organs  of 
respiration,  and  rapidly  increase  in  capacity ;  the  pul- 
monary artery  dilates  to  give  passage  to  the  blood  that 
flows  to  them ;  while  the  ductus  arteriosus  is  obliterated, 
in  order  to  isolate  the  arterial  from  the  venous  blood. 
This  separation  of  the  two  fluids  also  takes  lilace  in  the 
liver  by  the  atrophy  of  the  ductus  venosus,  and  in  the 
heart  by  the  occlusion  of  the  foramen  of  Botal ;  though, 
according  to  M.  Goubaux,  that  orifice  frequently  remains 
open  in  young  animals.  Its  persistence  has  also  been 
noted  in  the  human  adult.  Notwithstanding  the  pre- 
sence of  this  foramen,  the  circulation  cannot  be  much 
disturbed;  as  when  the  heart  contracts,  the  auricles 
become  isolated  by  the  constricting  of  the  orifice  and 
the  raising  of  a  valve. 


DEVELOPMENT  OF  THE  BESPIRATOEY  APPABATUS. 

Observers  are  not  unanimous  as  to  the  develop- 
ment of  the  lungs.    According  to  Eeichert  and  Bischofi; 
they  arise  from  two  small  solid  cellular  masses  lying  on 
the  smface  of  the  anterior  portion  of  the  intestinal 
canal.     These  become  channeled  out  into  numerous 
ramifying  cavities  (by  the  deliquescence  or  fusion  of  the 
internal  cells),  which  communicate  with  the  trachea. 
Costa  states  that  they  commence  by  a  median,  bud-like, 
hollow  process  that  opens  into  the  oesophagus.  The 
■walls  of  the  communicating  aperture  elongate  consider- 
ably, and  at  a  later  period  form  the  trachea  and  larynx ; 
while  the  hollow  bud  divides  into  two  pyriform  sacs, 
each  of  which  becomes  broken  up  into  a  multitude  of 
subdivisions  to  constitute  the  pulmonai-y  lobes,  with  their 
vesicles  and  infundibula. 

The  trachea  is  completed  by  the  development  of  the 
cartilaginous  rings  in  the  tube  that  binds  the  lungs  to 
the  oesophagus.  They  appear  at  the  commencement  of 
the  third  month. 

The  larynx  is  developed  in  the  same  manner  at  the 
pharyngeal  opening;  it  is  always  somewhat  undefined 

Omphalo-mescnteric  .irtery  distributed  on  the  w.alls  of  the  vitelline 
venosus  ;  ij,  Vitelline  duct ;  Chorion. 
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during  youtli,  and  its  definitive  volume  is  not  acquii-ed  until  the  period  of 
puberty. 

The  thymus  gland  appears  as  a  process  of  the  respiratory  mucous  mem- 
brane; it  seems  to  be  formed  at  the 

larynx,  and  gradually  descends  along  Fig-  446. 

the  trachea  to  the  entrance  of  the 
thorax. 


DEVELOPMENT  OF  THE  DIGESTIVE 
APPABATDS. 

In  this  paragraph,  the  develop- 
ment of  the  alimentary  canal  will  be 
first  studied,  then  that  of  the  organs 
annexed  to  it. 

A,  Alimentary  Canal. — We  have 
seen  how  the  embryo,  in  becoming 
incurvated,  divides  the  blastodermic  vesicle  into  two  parts  which  com- 
municate by  a  large  pedicle.  The  external  portion  is  the  umbilical  vesicle ; 
the  pedicle  is  the  omphalo-mesenteric  duct,  and  the  inner  part  the  intestinal 
cavity. 

The  latter  may  be  decomposed  into  three  portions  :  the  anterior  intestine, 

Fiff.  447. 


5' 

FIRST  APPEARANCE  OF  THE  LUNGS  ; 

a,  In  a  Fowl  at  four  days  ;  6,  At  six  days ;  c, 
Termination  of  bronchus  in  a  very  young 
Pig. 


EMBRYO  OP  DOG,  TWENTY-FIVE  DAYS  AFTER  LAST  COPULATION. 
«,  a,  Nostrils ;  6,  b,  Eyes ;  c,  c,  First  visceral  arches,  forming  the  lower  jaw ;  d,  d, 
Second  visceral  arches ;  e,  Right  auricle ;  /,  Left  auricle ;  g,  Right  ventricle ; 
A,  Left  ventricle ;  i,  Aortic  bulb  ;  k,  k,  Liver,  between  the  two  lobes  of  which  is 
seen  the  divided  orilice  of  the  omphalo-mesenteric  vein;  /,  Stomach;  m,  Intestine, 
communicating  with  the  umbilical  vesicle,  n,  n ;  o,  o,  Corpoi'a  Wollfiana ;  p,  Al- 
lantois  ;  q,  q,  Anterior  extremities  ;  c,  r,  Posterior  extremities. 


which  forms  tho  pharynx  and  oesophagus ;  the  posterior  intestine,  that  gives 
rise  to  tho  rectum ;  and  the  middle  intestine,  which  becomes  the  stomach 
and  intestines. 


020  EMBBY0L0G7. 

TliG  middle  iutestiue  appears  at  first  as  a  uniform  cylindrical  tube,  whose 
diameter  is  afterwards  modified  to  constitute  the  organs  comprised  between 
the  oesophagus  and  rectum. 

1.  Mouth.— It  begins  by  a  depression  limited  by  the  maxillary  buds; 
tbis  blind  pouch  gradually  enlarges  inwardly,  and  proceeds  to  meet  the 
phar;\'nx,  from  which  it  is  only  separated,  at  a  certain  period,  by  a  thm 
membrane  ;  this  is  at  last  absorbed,  and  the  two  cavities  then  communicate. 
Until  the  third  month,  tlie  mouth  is  confounded  with  the  nasal  cavities  ;  at 
tbis  time  the  palate  appears,  and  eventually  isolates  tbem. 

2  Tongue. — Appearing  at  fii-st  as  a  small  prominence  from  the  maxillary 
buds,"  the  tongue  is  completed  by  the  addition  to  it  of  a  bud  from  the  second 
branchial  arch.  Its  epithelium  and  glands  come  from  the  external  blas- 
todermic lamina ;  they  are  developed  in  the  tbird  and  fourth  months. 

3.  Pharynx  and  (Esophagus.— These  two  organs  become  enlarged  and 
elongated  as  the  foetus  grows.  The  oesophagus  communicates  at  first  with  the 
tracbea  ;  but  it  slowly  closes,  and  finally  separates  completely  from  that  can^l. 

4.  Stomach.— Th's  is  formed  by  the  dilatation  of  the  anterior  part  of  the 
middle  intestine ;  this  diiatati(m  is  fusiform,  and  its  largest  axis  lon- 
gitudinal ;  it  soon  incurvates,  and  its  longest  axis  is  then  transversal.  In 
Euminants,  the  stomach  is  at  its  first  appearance  simple ;  but  before  long  it 
shows  ei-ooves  on  its  surface,  and  in  its  interior  septa,  as  m  the  normal 
state  During  foetal  life  this  organ  is  small ;  but  after  birtb,  when  solid 
food  begins  to  be  taken,  it  augments  rapidly  in  volume.  During  lactation 
in  Euminants,  there  is  remarked  a  predominance  of  the  fourth  over  the 
other  gastric  compartments  ;  but  immediately  the  young  animal  commences 
to  consume  fibrous  aliment,  the  rumen  quickly  increases  m  size,  and  it  is 
not  long  before  it  becomes  the  most  considerable  division. 

5  Intestines.— The  intestinal  tube  is  primarily  of  a  uniform  calibre 
tboucrb  in  a  short  time  there  can  be  distinguished  the  various  regions  ot 
which  it  is  composed.  According  to  A.  Baer,  the  caecum  is  early  seen  in 
lioofed  animals,  and  is  situated  in  the  vicinity  of  the  omphalo-mesenteric 
duct  This  diict  detaches  itself  from  the  extremity  of  an  intestinal  loop, 
which  is  drawn  towards  the  umbilical  ring;  when  the  latter  is  becoming 
atrophied  and  progressing  towards  complete  obliteration,  this  loop  re-ascends 

into  the  abdominal  cavity.  n    •      xi     i:  .„+ 

The  intestines  are  smooth  on  their  inner  face  during  the  hist  two 
months  ;  but  during  the  third  they  show  their  villosities  and  the  glands  of 
Lieberkiihn.    The  Brunnerian  and  soHtary  glands  are  a  little  later  m 

showing  themselves.  .      ;  .  j  • 

6.  Bectum.— This  is  derived  from  the  posterior  intestine,  and  is  de- 
veloped like  the  other  portions.  „   ,     «  .      •      i       „/i  „ 

7  ^nws -Towards  the  caudal  extremity  of  the  foetus  is  observed  a 
depression  analogous  to  the  buccal  cul-de  sac.  This  gradiially  deepens,  and 
is  ioined  to  the  rectum  and  genito-urinary  organs  Later,  it  is  separated 
from  the  latter,  and  then  belongs  exclusively  to  the  alimentary  canal. 

B  Annexes  of  the  Alimentaky  CANAL.-The6e  are  the  sahvary  glands, 
teeth,  liver,  pancreas,  and  spleen. 

1  SalivL,  glands.-These  are  developed  in  a  so  id  celMar  bud,  which 
is  related  to  the  epithelium  at  the  commencement  of  the  digestive  apparatus 
?1  is  bud  increasel  and  at  the  same  time  is  hollowed  mto  gl-^^i]^^: 
The  submaxillary  gland  is  the  first  to  appear;  e;^?^^^,^  ^^^j^^f^^^^^^^ 
entirely  formed  in  the  foetus  of  a  Cow  only  an  inch  m  length.  The  parotid 
gland  is  the  last  to  be  formed. 
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2.  Teeth. — Tbeso  orgaus  are  dovoloped  iu  the  iutcrior  of  a  cavity, 
niimcd  the  dental  follicle  or  sac,  by  means  of  the  elements  of  three  germs : 
one  belonging  to  the  ivory,  another  to  the  enamel,  and  a  third  to  the 
cementum. 

Follicle. — The  dental  follicle  is  an  oval  cavity  with  walls  composed  of 
two  layers :  the  external  is  fibrous  and  complete ;  the  internal,  soft  or 
gelatinous,  is  allied  at  the  bottom  to  the  ivory  germ.  The  latter  is  a 
prominence  which  is  detached  from  the  bottom  of  the  follicle,  and  has  the 
exact  shape  of  the  tooth.  Its  structure  comprises,  in  the  centre,  delicate 
connective  tissue  provided  with  vessels  and  nerves,  and  on  the  surface  a 
layer  of  elongated  cells.  At  the  summit  of  the  follicle,  facing  the  ivory 
germ,  is  the  enamel  germ  ;  it  is  exactly  applied  to  the  dental  pulp  which  it 
invests  like  a  cap,  and  is  composed  of  a  small  mass  of  mucous  connective 
tissue  covered  by  a  layer  of  cylindrical  cells,  joined  to  the  buccal  epithelium 
by  the  guhernaculiim  dentis.  The  cementum  organ  manifestly  exists  in  the 
Foal,  according  to  M.  Magitot.  The  base  of  the  ivory  germ  has  been  found, 
but  it  disapj)ears  rapidly  after  having  performed  its  function. 

How  are  the  different  parts  of  the  dental  follicle  developed?  On  the 
free  borders  of  the  raaxillse  the  epithelium  of  the  buccal  mucous  membrane 
forms  an  elongated  eminence — the  dental  ridge.  Below  this  ridge,  the 
epithelium  constitutes  a  bud  which  develoj)s  in  size,  and  is  sunk  in  the 
mucous  membrane  :  this  is  the  enamel  germ  ;  it  has  a  layer  of  cylindrical 
cells  on  its  deep  surface,  and  in  its  centre  are  round  cells.  After  a  certain 
time,  it  is  only  joined  to  the  epithelium  by  a  very  thin  line  of  cells — the 
gubernaciilum  dentis.  While  this  enamel  germ  grows  downwards,  it  covers, 
by  its  base,  a  connective  bud  which  rises  from  the  mucous  derma.  The 
two  buds  are  reciprocally  adapted  to  each  other,  and  around  them  the 
connective  tissue  condenses,  and  gives  rise  to  the  walls  of  the  follicle.  It 
will  therefore  be  seen,  that  the  enamel  organ  is  a  dependency  of  the 
epithelium,  and  the  ivory  organ  a  production  of  the  mucous  derma. 

Formation  of  the  ivory,  enamel,  and  cementum. — The  ivory  and  enamel 
are  developed  by  the  modification  of  the  elements  situated  at  the  sui-face  of 
theii'  germ. 

It  has  been  shown  that  the  germ  of  the  ivory,  or  dental  pulp,  had 
exactly  the  form  of  the  future  tooth  ;  consequently  the  ivory  which  arises 
from  its  periphery  ofiers  the  shape  of  this  tooth.  The  ivory  (dentine)  is 
constituted  by  the  cells  of  the  germ,  which  elongate,  send  out  prolongations 
— the  dental  fibres — that  ramify  and  anastomose,  and  by  an  intercellular 
substance  which  is  impregnated  with  calcareous  matter,  is  moulded  around 
these  fibres,  and  forms  the  dental  canaliculi. 

The  enamel  is  derived  from  the  deep  cells  of  its  germ,  which  are 
elongated  and  prism-shaped,  and  are  calcified  in  becoming  applied  to  the 
surface  of  the  ivory. 

The  cementum  is  developed  at  the  expense  of  the  walls  of  the  follicle, 
according  to  the  mode  of  ossification  of  the  connective  tissue. 

Eruption. — As  the  ivory  is  formed,  the  tooth  increases  iu  length  and 
presses  the  enamel  germ  upwards;  the  latter,  constantly  compressed, 
becomes  atrophied,  and  finally  disappears  when  the  tooth  has  reached  the 
summit  of  the  follicle.  In  the  same  way  the  young  organ  pierces  the 
dental  follicle  and  gum,  and  makes  its  eruption  externally. 

Such  is  the  mode  of  development  of  the  caducous  teeth,  and  the  per- 
manent ones  are  formed  in  the  same  manner.  There  is  seen,  during  the 
development  of  the  enamel  germ  of  tho  temporary  tooth,  a  bud  detaching 
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itself  from  this  germ,  and  passing  backward  to  serve,  at  a  later  period,  in 
forming  the  persistent  tooth. 

3.  The  liver. — This  gland  commences  to  be  developed  very  early  in  all 
the  species.  It  appears  on  the  surface  of  the  duodenum  in  the  form  of  two 
or  more  buds,  according  to  the  number  of  lobules  in  the  adult  liver.  To 

these  external  buds  are  correspond- 
Fig.  448.  jjjg  internal  ones,  arising  from  the 

intestinal  epithelium.  The  first 
enlai'ge  and  envelope  the  omphalo- 
mesenteric vein  ;  the  second  ramify 
in  their  interior,  and  form  the 
system  of  biliary  canals. 

The  liver  grows  rapidly,  and, 
towards  the  third  month,  almost 
entirely  fills  the  abdominal  cavity  ; 
at  a  later  period  its  growth  is  less 
ORIGIN  OF  THE  LIVER  FROM  THE  INTESTINAL  marked,  although  at  birth  it  is  yet 
WALL  IN  THE  EMBRYO  OF  THE  FOWL,  ON  THE  proportionally  larger  than  in  adult 

FOURTH  DAY  OF  INCUBATION.  life 

a,  Heart ;  6,  Intestine  ;  c,  Everted  portion,  giving  4.  Pancreas.  —  The  pancreas 
origin  to  liver ;  rf,  Liver;  e.  Portion  of  vitel-  ^j.g^  appear,  Hke  the  saUvary 
line  vesicle.  t     1       •      A       j.  j»  ^•  ^ 

glands,  m  the   lorm  01   a  solid 

cellular  bud,  which  afterwards  is  channeled  into  ramescent  cavities. 

5.  Spleen. — According  to  Bischoff,  this  body  is  developed,  during  the 
second  month,  on  the  large  curvature  of  the  stomach.  Arnold  states  that  it 
is  formed  at  the  same  time  as  the  liver,  in  a  strip  extending  from  the 
stomach  to  the  duodenum.    It  subsequently  separates  from  the  pancreas  and 

becomes  fixed  to  the  stomach,  where  its  elements 
Fig.  449.  assume  the  character  of  spleen  tissue. 

DEVELOPMENT  OF  THE  GENITO-UEINABY  APPAEATTTS. 

The  development  of  the  genital  is  related  to  that 
of  the  urinary  organs,  as  the  apparatus  they  form 
have  some  parts  in  common. 

Immediately  after  the  formation  of  the  intes- 
tines, the  genito-urinary  organs  are  supplied  by  the 
Wolffian  bodies.    These,  also  named  the  primordial 
kidneys  and  bodies  of  Olcen,  are  glandular  in  structure, 
and  extend  in  front  of  the  vertebral  column  from  the 
heart  to  the  pelvis.    They  are  composed  of  small 
transverse  canals,  filled  with  a  whitish  fluid,  which 
enter  a  common  excretory  duct  that  lies  parallel  to 
the  spine,  and  opens  inferiorly  into  that  portion  of 
STATE  OF  THE  GENiTO-  tho  allautois  that  becomes  the  bladder.    The  WoK- 
uRiNARY  APPARATUS  IN  fiau  bodics  are  j)laced  behind  the  peritoneum,  and 
THE  EARLY  EMBRYO  OF  ^ro  attached  by  two  serous  folds :  an  anterior,  the 
diaphragmatic  ligament,  and  a  posterior,  tho  lumbar 
ligament  of  the  corpora  Wolffiana.    The  organs  furnish 
a  liquid  analogous  to  the  urine;  though  it  is  not 
long  before  their  secretion  undergoes  great  modi- 
fications ;  indeed,  these  bodies  soon  atrophy,  and  dis- 
appear more  or  less  rapidly,  according  to  species.    One  portion  serves  for 


THE  BIRD. 

a,  Corpora  Wolffiana;  b,b, 
Their  excretory  ducts; 
c,  Kidneys;  d,  Ureter; 
e,  e,  Testes. 
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the  development  of  the  genital  organs ;  the  other  gives  rise  to  organs  whose 
signification  is  unlmown — such  as  the  organ  of  EosenmuUor,  which  is  very 
developed  in  the  Mare,  and  the  canals  of  Gaertner,  visible  in  the  Cow  (Mare, 
and  Pig). 

A.  Ukinaky  Organs. — We  have  seen  above  how  the  allantois  is  derived 
from  the  terminal  portion  of  the  intestine  ;  it  has  now  to  be  stated  that  the 
bladder  is  derived  from  the  allantois.  This  reservoir  is  the  result  of  the 
dilatation  of  the  abdominal  portion  of  the  allantois.  Dui'ing  foetal  life,  the 
bladder  is  extended  by  the  urachus  to  the  umbilical  ring ;  but  after  birth 
the  urachus  is  obliterated,  and  the  bladder  is  withdrawn  into  the  pelvic 
cavity.    Hereafter  we  shall  study  the  urethra. 

The  Iddneys  appear  a  long  time  after  the  Wolffian  bodies,  in  the  shape  of 
two  blind  pouches  constituted  by  a  pushing  back  of  the  upper  wall  of  the 
small  vesicle  of  the  allantois.  These  little  culs-de-sac  ramify,  and  are 
afterwards  replaced  by  solid  buds,  in  whose  interior  are  developed  the 
uriniferous  canals  and  Malpighian  bodies.  According  to  certain  observers, 
the  kidneys  subsequently  communicate  with  the  ureters,  which  are  developed 
separately  in  the  middle  layer  of  the  blastoderm. 

(In  the  female,  the  Wolffian  bodies  do  not  entirely  disappear ;  the 
canals  of  Gaertner  and  the  bodies  of  Eosenmiiller,  situated  in  the  broad 
ligaments,  between  the  ovaries  and  Fallopian  tubes,  are  their  remains  in 
adult  life  ;  traces  of  them  are  also  found  in  the  male,  near  the  head  of  the 
epididymis,  where  they  constitute  the  vas  aherrans  of  the  testicles.  The 
suprarenal  capsules  are  very  large  in  the  Equine  foetus,  being  nearly  one 
half  the  size  of  the  kidneys.) 

B.  Genital  Obgans. — The  genital  apparatus  of  the  male  and  female  are 
at  first  very  much  alike  ;  indeed,  during  a  certain  period  it  is  impossible  to 
distinguish  the  sexes  ;  so  that  some  authorities  have  proposed  to  term  this 
period  the  "  indificrent  state  of  the  genital  organs."  Later,  the  sexes  are 
defined ;  and  this  period  of  development  may  be  studied  in  the  internal  and 
external  organs. 

1.  Indifferent  state  of  the  internal  genital  organs. — Towards  the  sixth 
week,  there  is  observed  on  the  lower  face,  a.nd  near  the  inner  border  of  the 
Wolffian  bodies,  a  little  white  cord,  which  increases  in  volume  and  maintains 
almost  the  same  position.  This  is  the  genital  gland,  which  is  attached  to 
the  Wolffian  body  by  serous  folds,  and  is  formed  by  a  mass  of  young  cells 
sustained  by  an  enveloping  membrane. 

The  development  of  this  gland  is  accompanied  by  the  formation  of  the 
genital  or  MUllei-'s  duct,  which  is  seen  to  the  inside,  and  in  front  of,  the 
Wolffian  duct.  Miiller's  duct  is  at  first  a  solid  cellular  column,  which 
afterwards  becomes  a  canal;  it  terminates  above  in  a  blind  pouch,  and 
opens,  below,  into  the  bladder,  near  the  Wolffian  duct. 

Development  of  the  internal  genital  organs  of  the  male. — These  result  from 
modifications  of  the  genital  gland  and  Miiller's  duct.  The  testicle  arises 
fi-om  the  gland,  which  shortens  and  widens  a  little,  while  its  tissue  is 
transformed  into  seminiferous  canaliculi.  The  head  (globus  major)  of  the 
epididymis  is  formed  by  the  middle  portion  of  the  Wolffian  body ;  the  tail 
(or  globus  minor),  vas  deferens,  and  ejaculatory  duct,  are  derived  from  the 
Wolffian  duct.  Lastly,  the  vesiculce  seminales  and  the  origin  of  the  urethra 
are  formed  by  the  posterior  extremity  of  Miiller's  ducts,  which  join  and 
open  into  the  uro-genital  sinus,  as  the  very  short  caual  is  named  which 
communicates  between  the  bladder  and  cloaca.  The  developed  testicle 
remains  in  the  abdominal  cavity,  or  descends  through  the  inguinal  canal 
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into  the  scrotuiu.     Tho  iiiocliauism  of  this  descent  has  been  already 
explained. 

(It  may  be  only  necessary  hero  to  state,  that  in  the  Equine  species  the 
testicles  do  not  usually  descend  into  the  scrotum  until  some  time  after 
birth — about  six  months ;  while  in  other  animals  they  reach  that  sac  during 
fcetal  life.  In  the  Bovine  species,  the  testes  are  in  the  scrotum  about  the 
twentieth  week  of  gestation,  and  in  the  Sheep  and  Goat  about  the  fifteenth 
week ;  indeed,  it  has  been  observed  that  in  all  Ruminants  their  descent  is 
effected  before  the  skin  is  covered  with  hair.  In  the  Caruivora,  they  are 
usually  in  the  scrotum  a  few  days  before  birth.) 

Development  of  the  internal  genital  organs  of  the  female.— Ihe  ovary  is 
derived  from  the  genital  gland,  whose  anatomical  elements  are  so  disposed 
as  to  form  the  stroma,  Graafian  follicles,  and  ovules.  The  Fallopian  tube 
and  its  pavilion  are  formed  by  the  anterior  part  of  Miiller's  duct,  whose 
extremity  shows  a  small  linear  orifice.  The  uterus  and  vagina  arise  from 
the  posterior  part  of  Miiller's  ducts.  These  lie  beside  each  other,  and  end 
by  .foining  behind  to  constitute  a  single  canal ;  this  fusion  giving  origin 
to  the  body  of  the  uterus  and  the  vagina. 

The  two  diverging  portions  of  the  ducts  comprised  between  the  pomt  ol 
iunction  and  the  Fallopian  tubes,  compose  the  cornua  of  the  uterus. 

The  uterus  and  vagina  are  at  first  placed  end  to  end,  without  any 
apparent  separation ;  but  towards  the  sixth  month  the  neck  of  the  uterus 
commences  to  be  defined.  ... 

2  Indifferent  state  of  the  external  genital  organs.— l^hQ  intestine  is 
terminated  by  the  cloaca,  a  cavity  into  which  the  digestive  canal  and 
bladder  open  by  the  uro-genital  sinus.  This  confusion  quickly  ceases  by 
the  development  of  a  transverse  septum  that  divides  the  cloaca  mto  two 
compartments  :  the  anal  opening,  and  the  uro-gemtal  canal.  At  the  inferior 
end  of  the  latter  appears  the  genital  tubercle,  a  rudiment  of  the  penis  or 
clitoris  and  which  is  surrounded  by  cutaneous  folds-the  gem  al  foUs. 
This  tubercle  increases  in  volume,  and  has  a  furrow  passing  from  behmd  to 
before     Up  to  this  moment  it  is  impossible  to  distinguish  the  sexes. 

Development  of  the  external  genital  organs  of  the  male.-The  male  sex  is 
marked  by  the  rapid  development  of  the  gemtal  tubercle,  which  becomes 
Ws  the  extreniity  of  which  enlarges  to  constitute  the  glans.  The 
SnitTfurrt  clo^^^^  posteriorly,  and  forms  the  urethra.  The  folds  draw 
fmmd  to  each  other  below  the  penis,  unite  in  the  middle  line,  and  thus 
produce  thr  scrotum.  Owing  \o  these  modifications,  the  digestive  ap- 
paratus is  completely  separated  from  the  gemto-urinary  organs,  and  the 
SretSal  canaTis  connected  with  the  bladder  and  the  excretory  ducts  of  the 

^''^mvelovment  of  the  external  genital  organs  of  the  female.--The  indiSeveni 
f  nr+Wenital  organs  is  readily  succeeded  by  the  feminine  type.  Tbe 
t^o^i^l^^^^^^^^^-  --1-^1-  -^^^y  v-tlbulum  of  the  vagma, 
XI  Ts  so  marked  in  the  lower  animals.  The  genital  tubercle  becomes 
th^  cli  oris -The  g^^^^^^^  furrow  closes  at  a  certain  part  to  constitute  the 
tne  Clitoris,  t  ^  genital  folds  form  the  labia  of  the  vulva.  The 
Err2%;:nLc'es  dltgccative  organs,  appoa,-  after  the  tat  .>onth 
of  uterine  life. 
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CHAPTER  IV. 


THE  OVA  OF  BIRDS. 

It  Las  been  stated,  with  regard  to  tlie  ovaries  of  birds,  tbat  the  ovules 
compose  nearly  the  whole  mass  of  these  organs.  When  it  leaves  the  ovary, 
the  ovum  presents  the  same  parts  as  that  of  mammals,  only  differing  in 
volume,  which  is  enormous  in  bii-ds.  It  is  in  passing  through  the  oviduct 
that  it  is  covered  with  a  thick  layer  of  albumen  and  enveloped  in  a  white 
membrane,  and  then  a  shell,  to  compose  wliat  is  usually  known  as  an  egg. 
It  is  therefore  composed  of  the  ovulum  and  accessory  parts  (Fig.  450). 

OvuLUM. — There  is  found  in  the  ovulum:  1,  A  vitelline  membrane  (2), 
thinner,  proportionately,  than  that  of  mammals ;  it  is  fibrous,  and  shows  on 
a  certain  point  of  its  surface  :  2,  The  cicatricula  (8),  a  yellowish-white  disc,  in 
the  centre  of  which  exists,  3,  Purldnjes  vesicle,  or  the  germinal  vesicle  ;  the 
yolk  or  vitellus  (1),  which  fills  the  enveloping  membrane.  In  the  mass  of  the 
vitellus  is  seen  what  appears  to  be  a  bottle-shaped  cavity,  the  long  neck  of 
which  is  applied  to  the  cicatricula. 

The  vitellus  of  the  egg  of  birds  differs  from  that  of  mammals  in  its 
anatomical  composition,  being 
entirely  composed  of  what  are 
designated  vitelline  globules. 
These  globules  are  white  in 
the  centre  of  the  egg,  and  have 
only  a  few  nuclei ;  in  the  re- 
mainder of  the  mass  they  are 
much  more  voluminous,  and 
contain  a  large  number  of 
granulations  which  give  them 
their  yellow  colour.  It  is  the 
presence  of  the  clear  vitelline 
nucleated  globules  in  the  centre 
of  the  egg,  which  has  given 
rise  to  the  surmise  that  the 
bottle-shaped  figure,  named 
the  latebra  (9)  by  Purkinje,  is 
a  cavity. 

Accessory  Parts. — These 
comprise :  1,  the  lohite  or 
albumen  (3),  disposed  in  three 

layers  of  different  densities,  and  which  are  deposited  around  the  yolk  at 
three  different  periods  during  its  course  along  the  oviduct ;  2,  The 
cJialazce  (6),  species  of  albuminous  ligaments  twisted  in  a  spiral  manner, 
and  attaching  the  yoUc  to  the  testaceous  membrane ;  3,  The  testaceous  or 
shell-membrane  (4),  which  offers  towards  the  obtuse  pole  a  doubling  into 
two  layers,  between  which  are  found  :  4,  The  air-chamber  (7),  so  named 
from  the  air  it  contains  ;  5,  The  shell  (5),  decomposable  into  several  layers. 

The  testaceous  or  shell  membrane  is  composed  of  a  closely  woven  fibroid 
tissue ;  it  owes  its  opacity  to  the  air  it  contains  in  its  meshes. 


1, 


SECTIONAL  VlliVV  OF  FOWLS  EGG. 
Yellow  yolk  composed  of  successive  layers ;  2, 
Vitelline  membrane ;  3,  Layers  of  albumen ;  4, 
Two  principal  layers  of  the  lining  membrane  of 
the  shell ;  5,  Calcareous  shell ;  6,  Chalaza; ;  7,  Air- 
space between  the  two  layers  of  the  sliell ;  8, 
Cicatricula,  with  its  nucleus,  beneath  which  is 
seen  the  canal  leading  down  to  the  white  yolk 
cavity,  or  latebra,  9. 
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Tho  shell  is  very  solid,  and  impregnated  with  calcareous  salts ;  it  is 
perforated  by  a  multitude  of  cavities  opening  on  its  surface.  When 
closely  examined,  it  is  found  to  have  a  more  or  less  shining  aspect,  and  in 
its  mass  fine  sand-like  particles. 

Landois,  who  has  completed  the  researches  of  Wittich  on  the  ovum  of 
birds,  distinguishes  several  layers  in  the  shell ;  otherwise  their  number 
varies  with  the  species.  The  shell,  acting  merely  as  a  protecting  covering, 
is  all  the  more  solid  and  complicated,  as  the  eggs  are  more  exposed  to 
the  inclemency  of  the  weather. 

Independently  of  the  testaceous  membrane  which  Landois  attaches  to 
the  shell  as  a  fibrous  layer,  this  authority  also  recognises  the  uterine  gland 
layer  and  the  spongy  layer.  The  former  is  much  impregnated  with  cal- 
careous salts,  and  deeply  studded  with  little  round  bodies  which  are  the 
remains  of  the  uterine  glands,  and  give  to  the  shell  its  sandy  appearance. 
The  spongy  layer  is  structureless,  and  analogous  to  solidified  mucus. 

This  description  demonstrates  that  the  ovum  of  birds  is  distinguished  by 
the  considerable  volume  of  its  vitellus,  and  the  addition  to  it  of  those 
accessory  parts  which  give  the  egg  its  large  dimensions  and  solidity. 
These  differences  will  readily  be  understood,  when  it  is  remembered  that  the 
embryo  must  find  in  it  all  the  materials  necessary  for  its  development, 
which  takes  place  external  to  the  parent.  It  is  from  the  vitellus  and  the 
albumen  that  the  young  creature  derives  the  elements  which  the  mammal 
finds  in  the  uterine  mucous  membrane  to  which  it  is  fixed. 
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 vertebra;    .   25 

Lumbo-rachidian  bulb  668 

Lumbo-sacral  plexus  770 

Lungs  466 

 development   470,  918 

 form  466 

 functions  470 

 fundamental  tissue     ....  467 

 general  disposition      ....  4-66 

 relations  ib. 

 serous  envelope  467 

 situation  466 

 structure  467 

Lymph  498 

Lymphatic  glands  and  vessels  .     .     .  628 

—  course     .     .     .  631 

 form       .     .     .  628 

 :  number  .     .     .  ib. 

 ■  origin     .     .     .  ib. 

 plexuses  .     .  629,  631 

 preparation  of    .  663 

 rete  mirabile,     .  631 

 structure      .  628,  633 

 termination  .     .  631 

Lymphatics,  Birds,  in  649 

:  bladder,  in  _  493 

 bone,  in  15,  630 

 brachial  644 

 bronchial   642,461 

 ctecum,  in  641 

 colon,  large,  in  i^- 

 small,  in  640 

 guttural  643 

 heart,  in  511 

 hepatic  lobules,  in     ....  424 

 iliac  640 

 inguinal,  deep  638 

 superficial  ib- 

 intestines,  in  .     .     .      641, 406, 410 

 kidneys,  in  489 

 laryngeal  455 

 lips,  in  331 

,  liver,  in  425 

 lungs,  in  ^'"'^ 

 mucous  membranes,  in     .     .     •  629 
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Lymphatics,  muscle,  in .     .     .     .  180,630 

 nervous  tissue,  in  .     .     .     .     .  630 

 nostrils,  in  441 

 ovary,  in  874 

 penis,  in  863 

 peritoneum,  in  384 

 pharyngeal  643 

— ■—  pia  mater,  in  665 

 pituitary   446,  447 

 popliteal  640 

 precrural  ib. 

 prepectoral  643 

 prescapular  644 

 rectum,  in  640 

 serous  membranes,  in      ...  630 

 skin,  in   629,  795 

 small  intestines,  in     ...     .  406 

 spleen,  in   431,  642 

 stomach,  in   392,  641 

 subglossal  644 

 sublumbar  638 

 submaxillary  644 

 suprarenal  capsules,  in    .     .     .  494 

 testicle,  in  856 

 thorax,  in  642 

 thymus  gland,  in  473 

 thyroid  gland,  in  472 

— —  urethra,  in  863 

 uterus,  in  880 

 vagina,  in  882 

 vessels,  in  630 

Lymphatic  sheaths   520,  630 

 sinuses      .......  632 

Macula  lutea   836 

Malleus   842 

Malpighian  corpuscles  ....  430, 487 

 glomerules   489 

Mammae   884 

 form   ih. 

 functions   885 

 situation   884 

 structure   iJ. 

Mammary  ducts   j'J. 

 glands   {ft. 

Mammilla   ,-6. 

Manimillary  tubercle   687 

Manubrium   842 

Manyplies   397 

Masculine  uterus   861 

Mastoid  cells  of  ear   840,  842 

 lobule  of  brain     ....  691,  692 

Matrix  of  hoof   800 

Maxillary  gland   367 

Meatus  auditorius  externus      .     .     .  846 

 nasal   4^2 

 urinarius,  female   882 

 valve  of  

Meckel's  cartilage   9X2 

 ganglion  !  719 

Meconium   ^27 

Median  lacuna  of  frog   ....  807 

 sinus   gQg 

Mediastinal  pleura  '     '  454 


Mediastinum,  anterior   434 

 posterior  

 testis   854 

Medulla  of  bones   15 

Medulla  oblongata   675,  676 

Medullary  cells   4  15 

 layer  of  kidney   437 

Medullated  nerve-fibres   652 

Medullo-cells   4^  15 

Meibomian  glands    .     .     .      830, 831, 832 

Meissuer,  corpuscula  tactus  of  .     .     .  794 

Membrana  dentata   666 

 granulosa   873 

 Jacobi   825 

 nictitans   833 

 pupillaris   824,  909 

 tympani   841 

 secundaria   842 

 vitelliiia   873 

Membrane  of  aqueous  humour  .     .     .  827 

 basilar   839 

 Bruch,  of   822 

 choroid   820 

 conjunctival   832 

 Corti,  of   839 

 Demours,  of   827 

 dentated   662 

 Descemet,  of   827 

 eye,  of   817 

 fenestrated   5^9 

 hyaloid   §27 

 keratogenous   803 

 mucous   326 

 Reissner,  of   839 

 serous   323 

Membranous  cochlea   839 

 semicircular  canals    ....  ib. 

 urethra   861 

 vestibule   838 

Meningeal  granulations      ....  663 

Meninges  of  cerebro-spinal  axis      .     .  660 

Meniscii,  interarticular      ....  163 

Mesenteric  glands   641 

Mesenteric  lamina   ggg 

Mesentery   383,401 

 colic   383,  384, 413 

 Pi'oper  383 

Meso-cajcum  333  4Q7 

Mesocephalon   675  677 

Meso-colon   '  333 

Meso-rectum   4J3 

Metacarpo-phalangeal  sheath    .     .     .  267 

Metacarpus   gj 

Metatarsus   jqj 

Middle  cerebellar  peduncle  ....  678 

 ear   840 

 septum  of  nose   444 

 ventricle  of  brain  ....  682 

Milk   885 

Milk-fountains   625 

Mitral  valves   5Q7 

Mixed  nerves   rjQQ 

Modiolus  

Molar  glands   36^ 
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Molnr  teetli  . 
Monoix'hiils  . 
Monro,  foramen  of  . 
Mens  veneris 
Morgagni,  caicum  of 

 hydatid  of  . 

 liquor  of  . 

Morsus  diaboli  . 
Motores  oculorum  . 
Mouth     .     .     •  . 

 development  of 

 in  seneral  . 


352, 
(582, 


Mucous  derm 

 ■  oorium 

 membrane  . 

 of  bladder 

 of  bronchi 

 of  cheeks 

.  of  Fallopian  tubes 

_  of  guttural  pouches 

 of  internal  ear  . 

 of  intestines,  large 

 small  . 

 of  larynx 

 of  lips 

 lymphatics  in 

 of  mouth 

 of  oesophagus 

.  olfactory 

 of  pharynx  . 

:  of  sinuses  of  head 

 of  soft  palate 

 of  stomach 

 of  tongue 

;  :  of  trachea 

 of  tympanum 

 of  ureters 

 of  uterus 

  of  vagina 

 of  vulva  . 

Miiller's  duct 
Multipolar  nerve-cells 
Muscle-plasma  . 
Muscles  : — striped  in  general 

 action 

 attachments 

  appendages 

 classification 

 contractility 

.  development 

 direction  . 

 form  . 

 general  table 

 in  Birds  . 

  insertions 

.  lymphatics 

 manner  of  studying 

.  nomenclature 

 physico-chemical  pri 

 physiological  proper 

 preparation  of 

 preservation  of  . 

 relations  . 

■  situation  . 


of 


rAQE 

359,  :fUi 
.  853 

G93,  694 
.  888 
.  335 
.  871 
.  826 
.  876 
.  708 
.  330 
.  920 
.  355 
.  327 
ib. 

.  326 
.  493 
.  461 
.  331 
.  876 
.  845 
.  840 
.  410 
.  ,  402 
.  455 
.  331 
.  629 
.  355 
.  379 
.  444 
.  374 
.  447 
.  343 
.  390 
.  335 
.  459 
.  844 
.  490 
.  879 
.  880 
.  883 
.  923 
.  653 
.  181 
.  174 
.  182 
.  175 
.  183 
ib. 

.  181 
181,  913 
.  175 
.  174 
.  315 
.  313 
.  175 
.  180 
.  183 
.  176 
180 
ib. 
184 
185 
176 
174 


ties. 


Muscles,  structure  . 

— : —  tissue  ... 

  uses  .... 

■  vessels  and  nerves 

 volume    .  . 


unstriped  . 
accelerator  urinse 
adductor  of  arm 
•  adductor  femoris 

•  longus 

•  tibialis  . 


alveolo-labialis 

■  anconeus  .... 
•  angularis  scapula 

■  antea-spinatus 

-  anterior  constrictor  of  vu 

 extensor  of  metacarpi 

of  phalanges 


medius 
•  straight  of  thigh, 
ulnaris  . 


■  arytenoideus  . 

■  aryteno-pharyngeus  . 

-  basio-glossus  . 

-  biceps  abductor  femoris 

-  brachial  biceps 

-  bi'onchial  .... 

-  buccinator 

-  bulbo-cavernous  . 

-  caput  magnum 
 medium  . 


parvum 


ciliaris 
circumflexus  palati 
common  intercostals 
complexus  major  . 
 minor 


compressor  coccygis 

 urethra  .  » 

 vesiculaB 


constrictor  of  pharynx,  first 

 ■  inferior 

 second  middl 

.  superior  . 


 vaginsB  . 

 vulvas,  anterior 

 posterior  . 

coraco-brachialis  . 

 humeralis 

corrugator  supercilii  . 


cremaster  .... 
crico-arytenoideus  lateral 
posticus 
pharyngeus  . 
thyroideus  . 


crotaphitic 

crural  triceps  . 

curvator  coccygis 

dartos   

deep  flexor  of  phalanges 
  gluteal  . 

  pectoral  . 

depressor  coccygcus  . 
 labii  iuferioris  . 


174 

802, 


a 
us 


263 


middle 
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178 
ib. 

182 
180 
174 
328 
863 
253 
291 
ib. 
287 
218 
260 
189 
251 
884 
262 
298 
222 
284 
266 
455 
375 
337 
286 
255 
461 
218 
862 
258 
259 

821 
342 
208 
191 
195 
217 
863 
860 
374 
ib. 
ib. 
ib. 
883 
884 
883 
254 
ib. 
831 
852 
454 
ib. 
374 
453 
223 
284 
216 
853 
68,  305 
282 
233 
216 
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Muscles,  depressor  Inbii  superioris 

 diaphragm      ,     .     .     .  . 

 digastricus      .     .     .     .  , 

 dilatator  naris  anterior  . 

 lateralis  . 


erector  clitoridis 

  coccygeus 

penis 


extensor  metacarpi  magnus 
■  obliquus  . 


pedis 

suiFraginis 


external  flexor  of  metacarpus 

  intercostals  .... 

 oblique  of  abdomen 

  obturator  .... 

 pterygoid  .... 

  vastus  .... 


■  extrinsic  of  tongue 

•  fascia  lata  

fleshy  panniculus  . 

flexor  brachii  .... 

 metacarpi  externus  . 

 internus  . 

 medius 


metatarsi 

  parvus 

pedis 


•  accessorius 

•  perforans  . 

•  perforatus 

fron  to-supercilia  ry 

gastric  .... 

gastrocnemii  . 

gastrocnemius  externus 

 internus  . 


-  gemelli  of  pelvis 

■  of  tibia  . 

■  gemini 

•  genio-glossus  . 

 hyo-glossus 

■  hyoidevis 

gluteus  externus 

 internus  . 

 maximus 

■  medius  . 


■  gracilis 

great  adductor  of  thigh  . 
 anterior  straight  of  head 

 complexus  .... 

 dorsal  

 hyo-glossus  .... 

 oblique,  of  abdomen 

 of  head 

 psoas  

 rectus,  of  abdomen  . 

  serratus   

supermaxillo-nasalis 
heart,  of  . 


■  humeralis  externus 
•  hyo-epiglottideus  . 

 glossus  brevis 

 longus 

  pharyngeus  . 
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.  222 
.  245 
.  225 
.  221 
ib. 

.  882 
.  216 
.  864 
.  262 
.  263 
263,  298 
.  264 
.  265 
.  237 
.  240 
.  292 
.  224 
.  285 
.  337 
.  284 
.  186 
.  255 
.  265 
.  266 
ib. 
300 
.  311 
.  305 
.  306 
.  268 
.  267 
.  431 
.  389 
.  302 
ib. 

.  304 
.  293 
.  302 
.  293 
.  338 
ib. 

.  226 
.  280 
.  282 
.  281 
ib. 

.  289 
291 
199 
191 
203 
337 
248 
193 
212 
243 
236 
221 
509 
256 
453 
337 
ib. 
374 


Muscles,  hyo-thyroideus      ....  ^453 

 hyoideus  magnus  .     .  .     '  227 

 —  parvus  ; 

 iliac  psoas   212 

 iliacus   ^ 

 ilio-spinal   206 

 internal  flexor  of  metacarpus      .  266 

 intercostals   237 

 oblique  of  abdomen      ,     .  242 

 obturator   292 

 pterygoid   224 

 ]  vastus   285 

 interossei   278 

 inter'transversales  lumborum      .  21.'' 

 intertransverse  of  loins    ...  ib. 

 of  neck   J93 

 intestinal  ....      402,  212,  414 

 intrinsic  of  tongue     ....  337 

 ischio-cavernosus   §64 

 coccygeus   217 

   uretliral      .     .     .     !     !  863 

 kerato-glossus   337 

 kerato-hyoideus    ....  227 

 labialis   217 

 lachrymal   320 

 lachrymo-labialis  .     .     .     .     .  220 

 large  extensor  of  fore-arm     .     .  258 

 lateral  extensor  of  phalanges    264,  298 

 lateralis  sterni   236 

 latissimus  dorsi   203 

 levator  ani   ggg 

 humeri   J97 

 labii  superioris  ....  220 

 menti     .....  222 

 palpebrffi   332 

 levatores  costarum     ....  237 

 lingualis  ]     '  339 

 superficialis   337 

 long  abductor  of  arm      .     ',     \  249 

 adductor  of  leg  .     .     .     .  288 

 extensor  of  fore-arm     .     .  258 

 flexor  of  fore-arm    .     .     .  255 

 of  neck   200 

 longissimus  dorsi  .     .     .     .     ]  206 

 longus  colli   200 

 lumbrici  ]     "  278 

 masseter  '  223 

 mastoido-auricularis  ....  849 

 humeralis   jgg 

 maxillo-labialis     .     .     .     .     '  22'' 

 mento-labialis      .     .     .     .  ' 

 middle  extensor  of  fore-nrm  ."     .'  259 

 mylo-hyoideus      .     .     .     .     '  225 

 nasalis  brevis  ....          '  2'>l 

— —longus  220 

 oblique  extensor  of  metacarpus  .  263 

flexor  of  metacarpus     .     ]  266 

~.           of  phalanges    .     .     .  c^qq 

 obliquus  capitis  amicus   .     .     .  199 

inferior     .     .     .     .  j23 

 '  superior    ....  194 

 externus  .ibdominis      .     .  240 

interims  abdominis       .     [  242 
 oculi  inferior     ,     .  " 

3  p  ■ 
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Muscles,  obliquus  oculi  superior 

 obturator  exteruus 

internus 
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822 
292 
ib. 


iipito-styloidetis  227 


379 
254 


 oesophageal 

 omo-brachialis 

 hyoideus  

.  orbicularis  oculis 

.  oris  . 

.  palpebrJB 


832 
217 
831 

 orbito-palpebral  832 

.  panniculus  carnosus  .     .     .     •  ^ 

 palatoglossus  •  339 

.  pharyngeus  ....  a^-^j  ^ '  * 

 staphyleus  342 

.  palmaris  magnus 


Muscles,  sartorius    .     .     .  • 

 scalenus  

 Kcuto-auricularis  externus 

  internus  . 

 seniimeinbranosus 

 semispinalis  dorsi  . 

 semitendinosus 

 serratus  magnus  . 

 short  abductor  of  arm 

 adductor  of  leg  . 

 extensor  of  fore-arm 

flexor  of  fore-arm  . 


pectineus  . 
.  pectoralis  magnus . 

.  parvus  . 

  transTersus  . 


266 
289 
233 
234 
231 
311 

268,  302,  568 


 pedal  . 

IZfeSus"   267,304 

 pericardium  

 peristaphyleus  externus  .     .     .  343 

 _  internus  «• 

■  P"-oneus   

 Dharvngo-alossus  ^'^^ 

 staphyleus    .     .     -  ^  •  342,374 

 plantaris  304 

 popUteus  *• 

 postea  spmatus  ^"^^ 

 posterior  constrictor  of  vulva 

  great  rectus  of  head 

.  medius  222 

265 
868 
212 


883 
195 


.  ulnaris  

 protractor  of  sheath  . 

.  psoas  magaus  ^j" 

.  parvus  

.  pterygoideus  internus 

.  pterygo-pharyngeus    .     .  • 

.  quadratus  cruralis 

,  lumhorum  .... 


224 
374 
292 
214 
414 
827 


rectus 


abdominis  .  .  • 
■  capitis  anticus  major 


posticus  major 
. .  minor 


oculi  externus 

. .  inferior 

 internus 

.  posterior 

superior 


retractor  am  

.  oculi  

 of  sheath  

.  284 


.  retractor  oculi  


243 
199 

ib. 
195 

ib. 
829 

ib. 

ib. 
828 
829 


rhomboideus 


 sacro-coccygeal     .  . 

.  coccygeus  inferior 

  lateral 


 lumbalis 


superior 


I' AGE 

288 
200 
848 
849 
288 
209 
287 
236 
2.50 
289 
259 
256 
291 
199 
205 


 small  adductor  of  thigh 

 anterior  rectus  of  head 

 anterior  serrated 

 complexus  ^^1 

 extensor  of  fore-arm     .     .  269 

 hyoglossus  330 


lateral  rectus 
.  oblique  of  abdomen 

 of  head 

-  posterior  rectus 
.  serrated 


psoas  .  .  .  • 
scapulo-humeralis  . 
supermaxillo-nasalis 


199 
242 
194 
195 
205 
214 
254 
221 
304 
.6. 
414 


■  solearis 

■  soleus 

•  sphincter  ani  ^"-^ 

 vagina:  

-  spinalis  colli  .  .  .  lao 
 dorsi 


splenius 


square  crural  

 of  loins  

.  843 


209 
189 
292 


232 
237 


stapedius  

sterno-aponeuroticus  . 

  costales   

 humeralis  

ly© 

ib. 


188 
215 
216 
ib. 
ib. 
214 


 ,  hyoideus 

 maxillaris  . 

 .  prescapularis 

 .  thyro-hyoideus  . 

 .  thyroideus  . 

 .  trochineus  . 

  stylo-glossus  .... 

 hyoideus 

 .  maxillaris  . 

.  .  pharyngeus  . 

 subcutaneous  of  neck 

.  sublimis  of  phalanges 

 suhscapularis  .     .     •  • 

 subscapulo-hyoideus  .  . 

 subspinatus     .     .     .  • 

 supcrcostals    .     •     ■  • 

.  siiperficialis  costarum.  . 

 superficial  gluteus     .  • 

flexor  of  phalanges  . 


  pectoral 

.  superior  constrictor  of  pharynx 


.  234 
.  198 
ib. 

.  233 
.  337 
.  227 
.  225 
343,  375 
.  196 
.  267 
.  252 
.  198 
.  251 
.  237 
.  205 
280 
267,  304 
231 
374 
220 
251 


 supermaxillo-labialis 

 superspinatus  ^ 

 temporal  

 temporo-auricularis  externus  . 


INDEX. 


917 


PAOK 

Muscles,  temporo-auriculnris  internus  .  849 

 tensor  palati  343 

 tympani  843 

 vagina)  880 

 teres  major   249,  253 

 minor  250 

■  thyro-arytenoitleiis     ....  454 

 pharyngeus  374 

 tracheal  459 

 transversalis  abdominis    .     .     .  244 

 costarum  208 

 hyoidei  228 

 nasi  221 

 transverse  of  abdomen     .     .     .  244 

 of  ribs    .     .     .     .     .     .  236 

 spinous  of  back  and  loins    .  209 

 transversus  perinei     ....  863 

 trachelo-mastoideus    ....  191 

 trapezius  203 

 triangularis  of  sternum   .     .     .  237 

 triceps  extensor  brachii    .     .     .  258 

 trochlearis  829 

 ureters,  of  490 

 urethra,  of  862 

 uterus,  of  .     .     .     .     .     .     .  879 

 vagina,  of  880 

 Wilson's  inusclo    ....  493,  862 

 zygomatico-auricularis     .     .     .  847 

 zygomatico-labialis    .     .     .     .  219 

 zygomatious  ib. 

Muscular  cell-fibres  429 

 fibre  4,  178 

 insertions,  table  of     .     .     .     .  315 

 lamina  905 

 tissue   5 

 non-striped  ih. 

 striped  rt. 

 of  heart  508 

Musculi  papillares  503 

 pectinati  506 

Myeloplaxes  4,  15 

Myolemma  178 


Nasal  cavities 

 duct 

 fossa;  . 

 meatuses  . 

Navicular  sheath 
Navicularthritis 
Nerve-cells  . 

 corpuscles  . 

  fibres  . 

  tubes  . 


439. 


Nerves  : — cerebro-spinal  . 

  cranial 

 distribution  . 

 division  . 

 ganglionic 

 mixed 

 organic  life,  of  . 

  origin 

 structure 

 termination  . 

 vegetative  life,  of 


652. 


440 
834 
441 
442 
269 
158 
652 
652 
4 
652 
700 
703 
701 
700 
701 
700 
652 
701 
700 
702 
652 


JNerves,  in  Birds  739 

 abducentes  72X 

 accesory  of  external  saphcn  i  .     .  774 

 of  internal  saphena  .     .     .  771 

 acromial  749 

 :inal  752 

 angularis  754 

 anterior  brachial  759 

 femoral  771 

 gluteal  772 

 tibial  774 

 —  auditory  727 

 auricular,  anterior     ....  725 

 middle  ib, 

 posterior  t6. 

 axillary  ,  757 

 brachial,  anterior  ih. 

 buccal  715 

 cardiac  735 

 chorda-tympani    ....  717,  724 

 ciliary  718 

 circumflex  757 

 clavicular  749 

 coccygeal  752 

 cochlear  727 

 collateral-dorsal  765 

 crural  771 

 cubito-cutaneous  759 

 plantar  if,. 

 dental  713,717 

 anterior  713 

 middle  ib. 

 posterior  t6. 

 diaphragmatic   749,753 

 digastric  725 

 dorsal,  collateral  765 

 —  gi-eat  757 

— ^  facial  721 

 femoral,  anterior  771 

 femoro-popliteal,  great     .     .     .  773 

 small  774 

 frontal  711 

 glosso-pharyngeal  727 

 gluteal,  anterior  772 

 posterior      .....  773 

 gustatory  715 

 haemorrhoidal  752 

 hypoglossal     .     .     .     .  ^  .     .  737 

 great  ib. 

 small     .     .  .  .  7ig 

 iliaco-muscular     ....  771  772 

 inguinal,  external       .     .     .     .  '  751 

 internal  

 infra-orbital  713' 

 infratrochlear  712 

 ischio-muscular  773 

 .lacobson's   723 

 lachrymal  .'  711 

 laryngeal,  exteru.il     .     .     .     !  733 

inferior  734 

superior      ....  733 

l'"g"al  [     [  7i'(j 

masseteric  71-, 

maxillaiy,  inforinr     .     .  714 

M  l'  2 
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Nerves,  maxillnry,  superior. 

 median      .     .     .  . 

 mental      .    .    .  . 

 musculo-cutaneous 

  spiral 


mylo-liyoid 
•  nasal  

■  obturator  .     .     .  • 

■  occipito-styloid 

-  oculo-motor,  common 

.  external  , 

internal 
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.  712 

.  759 

.  717 
774,  ■^S? 

.  768 

.  717 

.  713 

.  771 

.  725 

.  708 

.  721 

.  709 


(Esophageal   732,  735 

 recurrent   ''35 

 superior   733 

■.olfactory   ^05 

.  ophthalmic  of  Willis  .     .     .     .  711 

-optic   706 

-  orbital   712 

-  palatine,  anterior  

posterior  .... 


Nerves,  sublingual   717 

 subzygomatic   710 

 supcrscapular   757 

 temporal,  anterior  deep   .     .  .716 

 middle  deep   715 

 posterior  deep    .     .     .  • 

 superficial   710 

 thoracic,  inferior   755 

 subcutaneous     ....  »■*• 

 superior   t'-*- 

tibial,  anterior   774 

posterior   775 


713 
766 


 palmar 

 palpebro-nasal  712 

■  pathetici  709 

 pectoral  755 

 perforating  intercostal     .     .  .750 

■roneal  cutaneous     ....  774 


per 

petrous,  great  deep 

superficial 


728 
722 


_  small  deep  728 

.  superficial      .     .  .724 

 pharyngeal  733 

 phrenic  753 

 plantar   760,766 

,  external  760 

.  deep  

 internal  

 pneumogastric  728 

 popliteal,  external      ....  774 

.  portio-dura  721 

 intermedia  722 

 mollis  727 

 pterygoid,  internal     .     .     .     .  716 

 pudic,  internal  752 

 radial  758 

.  recurrent  734 

 oesophageal  735 


respiratory 
internal 


755 
753 

•  rhomboideal  754 

sacral  751 

■  saphena,  external  775 

internal  771 

■  accessory  .     .     .  .771 

.  773 
.  772 
.  713 
746,  752 
.  736 
.  786 
.  787 


sciatic,  great 

.  small 

■  spheno  palatine 
'  spinal  . 

  accessory 

-  splanchnic,  great 
lesser 


tracheal,  recurrent 
trifacial 


v34 
710- 

 trigeminus  

 trochlearis  709 

 tympanic  724 

 tympano-lingual  ....  717,724 

 ulnar  759 

 vestibular   727,  840 

 Vidian  719 

 Wrisberg,  of  723 

Nerve-tubes  of  spinal  cord       .     .     .  671 

Nervous  coUine  1^^' 

 glands  

 medulla  "^^'^ 

— -  sheath   •     •  • 

 system  ^^J^ 

 general  comformation  .     .  651 

 of  Birds  790 


tissue 


Neural  arch  . 
Neurilemma 
Neurility 
Neuroglia 
Nodule  of  Arantius 


653. 


670, 


119 
700 
655 
671 
505 


Nodus  encephali  67o 

Nomenclature  3-6 

Non-meduUated  fibres  652 

Nostrils  439,440 

 framework  ^40 

 functions  441 

Nucleated  nerve-fibres  6oi 

Nuclei  of  corpus  striatum  .•••696 
 of  nerves   671,  70d 

Obturator  foramen   ^3 

Occipito-atloid  sinus   60b 

Ocular  membi'ane    .  ■   ^■^^ 

 sheath   828 

(Esophageal  groove   397 

(Esophagus   

.  course  


377 
ib. 
lb. 


staphylin  713 

■  stylo-hyoid  725 

•  subclavian  767 


functions  

•  relations  

■  structure  


Oken's  bodies 


ii  I 
■.\-<3 

815 


Olfactory  apparatus      .     .     •     •  ^.^ 

 cells  ^•^•''^io 

 lobules   691,692 

 nerves  „,-^^ 

Omasum  I'^^^j, 

 structure  '  " 
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Omentum,  gastro-colic  ....  382,  389 

 gastro-splenic   383,  429 

 great   382,  389 

Omphalo-mesentei-ic  duct    ....  894 

 vessels   899,  915 

Opaque  area  892 

Ophthalmic  nerve  711 

Optic  chiasma  707 

.   commissure  16. 

 layers  675 

 nerves  706 

 papilla  824 

 thalami  675 

Ora  serrata   820  824 

Orbiculare,  os  843 

Orbital  cavity  817,  828 

Organ  of  Corti  839 

 of  Jacobson  443 

 of  Rosenmiiller     ....  876,923 

Organic  life,  nerves  of  ...     .  652,  653 

Organs    5 

 hollow  326 

 structure  of  ib. 

 solid  328 

 structure  of      .     .     .  328, 329 

Os  orbiculare  843 

 externum  879 

 tricfe  

 uteri  ; 

Osseous  labyrinth  837 

Ossicula  auditus  842 

Ossification,  centres  of  16 

Osteo-dentine  347 

 desm  118 

Osteogeny  16 

Osteology   6 

Ostium  abdominalis  876 

 uterinum  jft. 

Otoconites  839 

Otoliths  j-j 

Ova  of  Birds  925 

Ovaries  872 

 development   874,  924 

 functions  874 

 situation  872 

 structure  873 

Oviducts  \  876 


Ovisacs 


873 


 development   874 

 rupture  

 structure   873 

Ovula  Nabothi   879 

OyxAnm  ;     ;  873,890 

 modifications  in   890 

P^um  !     !  873 

Pacchionian  glands  663 

Pacinian  corpuscles  703 

Palate  332^  356, 359 

 hard    ....  333,356,359,360 

 functions  of  334 

 structure  333 

 soft     ....  340,357,359,360 

 functions  of      ....  343 


Palate,  soft,  muscles   342 

 structure   342 

Palatine  glands  370 

Palatum  molle  \     '  34Q 

Palmar  arch  '     '  5/75 

PalpebrsB  ' 

Palpebral  sinuses  

Pampinifo]'m  plexus   856 

Pancreas   427 

 development   922 

 excretory  apparatus   ....  428 

 form   427 

 functions   423 

 relations   427 

 situation  

 structure   428 

Pancreatic  ring   427 

Papilla  cornica   824 

Papilla  !     !     !     .'  327 

 of  foot   803 

 of  skin   792,793 

of  tongue   336 


 calycifonnes  336,  814 

 capitatse  

 circumvallataj      ....  ib. 

 filiformes  j5_ 

 fossulate  336 

 fungiformes  336,  814 

 lenticulares   jj, 

Parieto-temporal  confluents     .     .     .  608 

Parotid  duct  357 

 gland   365,  370,  371 

Parovarium   867 

Pathetici  nerves  709 

Pavilion  of  Fallopian  tube  ....  876 

Pecklin's  glands  404 

Pecquet,  cistern  of  634 

Pectoral  cavity  452 

Pedunculi  cerebelli  675 

—-cerebri  \  675,677 

Pelvis  91 

difference  in  sexes  ....  97 
in  general  95 


Penis 


865 


Peptic  glands   391 

Perforans  tendon,  sheath  of     ...  269 

Pericardium   512 

 muscle  of   j-j 

Perilymph  .     .     ."  840 

Perimysium   179 

Perineum     .  . 


aponeuroses  of 


882 
863 
653 
806 


Perineurium 
Periople  . 

Perioplic  ring  803 

Periorbita   g.jg 

Periosteum  ]     '  1^ 

Peritoneum  

 structure  of   384 

Perivascular  canals  ......  665 

Perspiration  '  737 

Perspiratory  duels  ...          "  794 

r—            ■     •     •     •     '•     '.     '.  t6. 

Pes  ansermus   712 


950 


INDEX.. 


I'AOE 


Pes  hippuciuupi  '^'^^ 


Petit,  ciiuiil  of 
Peti'osul  sinuses  . 
Peyer's  gliinds  . 
Phalanges 
Pharyngeal  arches 

 ca;ciim 

  clefts  . 


Pharynx 

 development  of 

 disposition 

 form 

 functions 


827 
.  006 
.  404 
82,  105 
.  912 
.  873 
.  912 
.  372 
.  920 
.  372 
.  ib. 
.  376 


Plexus,  carotid  . 

 capillary,  of  luugs 

cavernous  . 
cervical,  deep  . 
 superficial 

■  clioroides  . 
■  cerebellar 

■  coronary  (venous) 


muscles  gjg 
.     .     .  374 


relations 
structure 


Phillips's  muscle 
Phrenic  centre  . 
Pia  mater 

 cranial 

spinal 


Pigment  cells 
Pigmentary  corpuscles  of  horn 
granules 


Pigmentum  nigrum 
Pillars  of  diaphragm  . 

 of  fornix,  anterior 

■  posterior 


of  heart 
of  inguinal  canal  . 
of  rumen  . 
■  of  soft  palate  .  . 

 anterior 

posterior 


264 
246 
665 


821 
810 
822 
822 
247 
695 
694 
503 
242 
395 
341 
ib. 


of  tongue,  anterior 
■  posterior 


335 
ib. 
680 
678 
662,  663 


Pineal  gland 
Pisiform  tubercle  . 
Pituitary  fold  of  dura  mater    .  . 
—-gland   ...  ...  681 

 membrane  . 

  glands  of 

  nerves  of 


444 
445 


stalk 


681 


Placenta.  895,899 


structure  of 


multiple 
simple  . 


Plantar  arcade  or  arch  . 

.  cushion      .     .  • 

 bulbs  of  . 

 structure  of 

 tunic,  of . 


nei-ves  • 

.  reticulum  ^^'^■> 


899 
903 
ib. 
555 
801 
802 
ib. 
ib. 
761 
804 
464 
465 


Pleurae  

 structure  •  „. 

effusion  of  


Pleuritis, 
Pleuro-peritoneal  cavity 
Plexus,  general  anatomy 

 anterior  auricular 

mesenteric  . 
brachial 
■  bronchial  . 


906 
.  701 
.  726 
.  787 
749,  754 
732,  735 
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783 
469 
783 
749 
749 
087 
688 
612,614 


1 


gastric  

guttural  

hypogastric   788 

lumbo-aortic   787 

 sacral   770 

lymphatic   629 

mesenteric,  anterior   .     .     .  .787 

posterior   788 


myenteric  

■  pampiniform  8o6 

•  pelvic  788 

•  pharyngeal   728,  785 

-  podophyllous,  venous  .     .     .  612,  613 

-  renal  787 

-  solar,  venous  612 

-  splenic  787 

-  subzygomatic   722,  726 

-  superficial  cervical     ....  749 

-  suprarenal  787 

-  sympathetic  782 

-  tracheal  786 

-  vaginal  ^^'^ 

-  venous  

Plica;  palmata;  880 

Pneumogastric  lobule  689 

Podophyllous  tissue  804 

Pons  Valorii   675,  677 

Popliteal  glands  640 

Portio  dura  721 

mollis  727 

Porus  opticus  818 

Pouches,  guttural  84o 

Poupart's  ligament  241 

Prajputial  glands  867 

Prajputium  clitoridis  88-. 

Precervical  nerve  ... 
Precrural  glands 
Preparation  : — arteries  . 

 dissection  . 

 injection 

 arteries,  anterior  tibial 

 aorta,  posterior  . 

 axillary  . 

 femoral  . 

 head,  of  '^J.i 

 iliac,  internal  '^^^ 

 internal  iliac 

 popliteal 

 posterior  tibial 

 pulmonary  . 

 tibial,  anterior 

 posterior 

 articulations  . 

atlo-axoid 


794 
640 
520 
521 
520 
hh\ 
524 
500 
547 


538 
ih. 
549 
5.i0 
521 
5M 
550 
130 
135 


 carpal  1*8,149 

 chondro-sternal      .    .  , 
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Preparation,  articulations,  costo-sternal  141 

 coxo-femoral      .     .     .     .  161 

 femoro-tibial     ....  163 

 first  interplialangoal     .     .  156 

 liumero-radial    ....  144 

 hyoideal   139 

 iQtei'plialangeal,  first    .     .  156 

—  second      ....  157 

 metacarpo-phalangcal   .     .  153 

 occipito  atloid   ....  137 

 pelvis   159 

 scapulo-humeral     .     .     .  143 

 spine,  of   130 

 tarsus   168 

 temporo-maiillary  .     .     .  138 

 auditory  apparatus     .     .     .     .  837 

 brachial  plexus   755 

 bronchi   460 

 choroid  coat   820 

 cornea   819 

 cranial  nerves   705 

 ear,  internal   877 

 encephalon   674 

 eye   817 

 great  sympathetic  nervous  system  781 

 heart   503 

 structure  of      ....  507 

—■ —  hoof   799 

 internal  ear   877 

 intestines   400 

 larynx   449 

 liver   419 

 lumbo-sacral  plexus    .     .     .     .  770 

 luBgs   466 

 lymphatics   633 

 maxillary  gland   367 

 mouth   330 

 muscles   184 

 abdominal  region,  inferior  .  239 

 alveolo-labialis  ....  218 

 anterior  brachial  region     .  255 

 crural  region  .     .     .  283 

 medius     ....  231 

 axillary  region  ....  ib, 

 brachial  region,  anterior    .  255 

  posterior     .     .  258 

 cervical  region,  inferior     .  196 

 superior      .     .  187 

 costal  region      .     .     .     .  235 

 crui-al  region     ....  283 

 anterior  ...  ib. 

 internal  .     .     .  288 

 posterior     .     .  286 

 diaphragmatic  region    .     .  245 

 external  scapular  region     .  249 

 eye   828 

 femoral  region  ....  283 

 flexor,  short,  of  fore-arm    .  256 

 fore-arm,  of      ....  261 

 gluteal  region    ....  280 

hyoideal  region  ....  225 

inferior  .abdominal  region  .  239 

 cervical    ....  196 

 lumbar  region     .     .  21] 
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1  reparation,  muscles,  internal  sc.ipular 

region   252 

 labialis   217 

 leg  [297 

 lumbar  region,  inferior.     .  211 

 masseteric  region    .     .     .  223 

 mastoido-humeralis  .     .     .  igg 

 medius,  anterior      .     .  222,  223 

 panniculus   186 

 scapular  region,  external    .  249 

 internal  .     .     .  252 

 spinal  region  of  back  and 

loins   203 

 sublumbar  region    .     .     .  211 

 superior  cervical     .     .     .  187 

 temporo-maxillary  region  .  223 

■  nasal  cavities   440 

 oesophagus   377 

 palate   332 

 pancreas   419 

 parotid  gland   365 

 pericardium   512 

 pharynx   372 

 retina   824 

 soft  palate   340 

 spinal  cord   666 

 spleen   419 

 stomach   355 

 submaxillary  gland    ....  367 

 sympathetic  nervous  system  .     .  781 

 thoracic  duct   643 

 tongue      .   334 

 trachea   457 

 urinary  apparatus     ....  484 

 veins   599 

Prepuce   867 

— —  of  clitoris   882 

Preservation  of  muscles      .     .     .  .185 

Primitive  aortse   915 

 band  of  Eemak   652 

 chorion   896 

 eye-vesicles   908 

 fasciculus   178 

 furrow   892 

 trace  

Primordial  kidneys   922 

Processes  e  cerebello  ad  testes  .  .  .  678 
Promontory  of  ear  .     .     .     .     .  840, 842 

Properties  of  nervous  system    .     .     .  665 

Prostate  gland   864 

 structure   jft. 

Protoplasm  

Protiiberantia  annulai'is     ....  675 

Protovertebra;  905  9H 

Protovertebral  cavity         ....  905 

Pulmonary  artery    .     .          ...  521 

 heart  !     !  503 

 lo'^e.j                                        .  466 

 lobules   468 

 opening  of  heart   505 

 pleura  !  464 

 tissue   467 

 vesicles   468 

Puncta  lachrymalia   334 
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Punctum  ciecuni   824 

Pupil   822 

Pupillary  membraue   824 

 sphincter   823 

Purkinje's  vesicle   925 

Pylorus                                            .  388 

Pyramidal  eminence  of  os  pedis     .     ,  85 

Pyramids  of  the  bulb   676 

Racemose  glands   329,  339 

Raehidian  bulb   675 

Raphe'  of  scrotum   853 

Receptaculum  chyli   634 

Recto-vesicle  fold   860 

Rectum   413 

 attachment   413 

 development   920 

 relations   413 

 structure   414 

Recurrent  sensibility   650 

Reflex  power   657 

Reil,  band  of   678 

Reissner,  membrane  of   839 

Remak,  primitive  band  of  ....  652 

Renal  glomerules     ......  488 

 pelvis   486 

Reseau  admirable     .     .     .      590, 591,  593 

Reservoir  of  thymus  gland  ....  473 

Respiratory  apparatus   439 

— .  of  Birds   475 

 of  Mammifers    .     .     .  .439 

 nerves   704 

Retemirabile     ....  593,594,631 

 mucosum   796 

 ophthalmicum   595 

— —  testis   855 

Reticular  layer  of  the  derma    .     .     .  793 

Reticulum   397 

.  structure  

 processigerum   613 

Retina  824 

Retrossal  process  of  os  pedis    ...  85 

Rhomboidal  sinus    907 

Ribs    67 

Right  auricle  of  heart   505 

 ventricle    „   503 

Rima  glottis   456 

Ring,  inguinal   242 

 pancreatic   ' 

 umbilical,  inferior     ....  894 

.  Vieussens,  of   506 

Rings  of  trachea   ^68 

Rivinian  ducts  •     •  369 

Rolando,  gelatinous  substance  of    .     .  670 

Root  of  lungs  4(31,466 

Rosenmiiller,  organ  of  ...     .  866,  923 

Rudimentary  sinuses   606 

Rumen   394 

.  structure  of   °36 

Sacculus  of  ear   839 

Sacral  nerves   752 

Sacrum   26 

Salivary  ({land.s   3'''* 


Salivary  glands,  development  of    .     .  920 

 ducts   357,  369 

 lobules   364 

Saphena  veins   624 

Sarcolemma   178 

Sarcous  elements   Hk 

Soala,  auditive   839 

 collateral   ih. 

 Lowenberg's   ih. 

 tympani   838,  839 

 vestibuli  A. 

 proper   839 

Schindylesis   129 

Schneiderian  membrane     ....  444 

 structure  of      ....  445 

Schwann,  white  substance  of  .     .     .  652 

Sclerotica   817 

Sclerotic  cleft   909 

Scrotum   853 

Scutiform  cartilage   846 

Sebaceous  glands   794 

Secondary  dentine   347 

Segmentation  of  vitcllus     ....  890 

Semen   857 

Semicircular  anastomoses   ....  555 

 band   680 

 canals   837 

 ganglia   711 

 valves    505 

Semilunar  crest  of  pedal  bone  ...  84 

 fibro-cartilages   163 

Seminiferous  tubes   855 

Sensitivo-motor  centre   657 

Sensorial  functions    658 

Septum  auricularum   503 

 lucidum   692,694 

 pectiniforme   865 

 scroti   853 

 ventricularum   503 

Serous  bursse   183 

 membrane   328 

 stratum  of  epiblast    ....  893 

 vesicle  

Sesamoid  bones   84 

Sheaths,  arteries  of   516 

 hair  of   798 

 lymphatic   630 

 metacarpo-phalangeal      .     .     .  267 

 navicular   269 

 ocular   54, 828 

 penis,  of   867,  868 

 perforans  tendon,  of  .     .     .     .  269 

 Schwann,  of   652 

 tarsal   305 

Shell,  egg  of   925 

 membrane  

Shoulder,  bones  of   72 

Sigmoid  valves   505,  507 

Simple  follicles    404 

 glands   329 

 placenta   903 

Sinus  ampullaceous   839 

 aortici   522 

 circularis  iridis   821 
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Sinus  cutaneous  uugularum      .     .     .  724 

 hictiferus   884,  885 

 pocularis   8G1 

 renal  is   48(3 

 rhomboidalis   683,  907 

 terminalis      .     .     .     .     ,     .  915 

 ValsalviB   522 

Sinuses,  structure  of   597 

 aortic   522 

  dura  mater,  o(     .     .     :     .     ,  605 

 in  general      .     .     .  606 

 in  particular  .     .     .  jj. 

 cavernous   j7;. 

 falx  cerebri,  of   j7). 

  median   jj_ 

 occipito-atloid   Vi. 

 petrosal   j5_ 

 rudimentary   j-ft. 

 sphenoidal   447 

 spinal  in  particular    ....  608 

 transverse   606 

 galactoferous   884,  885 

 head,  of   445 

 development  of      ...  447 

 functions  of      ....  448 

 ethmoidal   447 

 frontal   446 

 maxillary,  inferior  .     .     .  447 

 superior    ....  16. 

 sphenoidal   ib, 

 lymphatic   532 

 palpebral   830 

 renal   486 

 rhomboidal   683,  907 

 subarytenoid   456 

 subepiglottic   if}. 

 terminalis   915 

 Valsalva,  of   522 

Skeleton   7 

Skin    792 

 appendages  of   797 

 derma   792 

 epidermis   795 

 functions   796 

 striicture   792,  796 

Small  intestines   400 

Smegma  prasputii   867 

Smell,  apparatus  of   815 

Socia  parotidis   372 

Soemmering,  foramen  of    ...     .  836 

Soft  palate   ....    340,  357,  359,  360 

Sole  of  hoof   807 

Solid  organs   328 

 structure  of      .     .     .  328, 329 

Solitary  glands                               404,  410 

Speculum  Helmontii   246 

Spermatic  cord    856 

Sphincter  ani   414 

 pupillaris   823 

 vagina                                   880,  883 

Spinal  arachnoid   663 

 canal   659 

 cord   666 

 external  surface  of  .         .  668 


Spinal  cord,  figure   '  j-j] 

 general  view  of .     .     .     .  666 

 internal  conformation   .     .  668 

 structure     ....  668,669 

 volume   6(38 

 weight  

 dura  mater  

 marrow   (35]^ 

 nerves                                    .  747 

 constitution   743 

 nerve-tubes  of  .     .     .     .  671 

 pia-mater   665 

Spine,  the,  in  general   28 

Splanchnolqgy   326 

Spleen   423 

 attachment   429 

 development   922 

 direction   428 

 form  

 functions   43^ 

 relations   423 

 situation   j-j^ 

 structure   429 

 weight  

Splenic  corpuscles   430 

 pulp   429 

Spongy  portion  of  urethra  ....  862 

Spontaneous  voluntary  movements      .  657 

Stapes  

Staphyline  glands  370,  371 

Stars  of  Verheyen   439 

Stenon's  duct   357 

Stenson's  duct   443 

Stilling,  dorsal  nucleus  of  .     .     .     .  671 

Stomach  in  Solipeds   335 

 development      ....  92O 

 dimensions  .     .     .     .     .  386 

 form   jj_ 

 functions   393 

 ■  interior    333 

 ligaments   339 

 muscular  membrane    .     .  if). 

 orifices   333 

 sitxiation   335 

 structure   339 

 Carnivora   393 

— Pig  ;  ;  ib. 

 Ruminants  ib. 

 functions  399 

Subarachnoid  fluid       ....  663,  664 

Subarytenoid  sinus   455 

Subcorneous  integument    ....  303 

Subcutaneous  region  Jog 

Subepiglottic  sinus   455 

Subhepatic  veins  423 

Sublingual  crest  334 

 g'-ind   369,371 

Sublobular  veins  424  425 

Sublumbar  reservoir  634 

Submaxillary  gland  ....  367  371 
Subpodophyllous  reticulum  .  .  ,  '  613 
Subsphenoidal  confluents    ....  608 

Substantia  gelatinosa  570 

 ostoidoa  345 
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Substantia  perforata 
Suburethral  notch  . 
Succus  prostaticus  . 
Sudoriparnus  ghmds 
Sulci  horizoutalis 
Superior  umbilicus 
Suprarenal  capsules 

 development 

—  ■  form 

 functions 

 relations 

 situation 

 —  structure 

Suprasphenoidal  appendage 
Suspensory  ligament  of  fetlock 

 penis 

  sheath  . 

 uterus 

Sylvius,  fissure  of  . 
Sympathetic  nervous  system 

 functions 

 structure 


Symphyses  . 
Synarthroses 

 classification  of 

Synovia  . 
Synovial  capsules 

  fossaj  . 

 fringes 

Syntonine 
Systole  of  heart 

Tactile  corpuscles 
Tjenia  hippocampi 

 semicircularis 

Tail  .... 
Tapetum 
Tarin,  valves  of 
Tarsal  sheath 
Tarsi      .     .  . 
Tarsus  . 

Taste,  apparatus  of 
Teats 

Teeth     .     .  . 

 characters  of 

 development  of 

 disposition  of 

 eruption  of  . 

 external  conformation 

 structure 

 of  Carnivora  . 

 Pig  .... 

 Ruminants 

 Solipeds 

Tegumentary  membranes 
Temporal  fossa  . 
Tela  choroidea  . 
Tendinous  sheaths  . 

 synovial  membranes 

Tendo-Achilles  . 

Tendons   

 anterior  extensor  of  metacarpui 

 common,  of  abdominal  muscles 

  deep  flexor   


86 


I'AQK 

092 
806 
804 
794 
080 
893 
494 
495 
494 
495 
494 
ib. 
ib. 
681 
154 
866,  872 
867 
877 
691,692 
781 
789 
ib. 
129 
128 
129 
127 
126 
123 
127 
181 
513 

703 
695 
680,695 
.  797 
820,  822 
687,  689 
305 
831 
102 
813 
884 
344 
ib. 

347,  921 
344 


Tendons,  extensor  pedis 

 external  flexor  of  metacarpus 

 flexor,  of  nictatar.sus 

  hock   


921 
344 
345 
261 
359 
357 
349 
5 

55 
696 
183 

ib. 
302 
179 
262 
240 
268 


203 
206 
300 
302 

 gastrocnemii  ib. 

 great  dorsal  294 

 large  extensor  of  lore-arm     .     .  258 

 lateral  extensor  of  phalanges      .  264 

 middle      „  259 

 oblique  flexor  266 
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Moral  Eelations,  by  William  Acton,  M.E.C.S.  Fifth  Edition, 
8vo,  128. 

BY  THE  SAME  ATJTHOH, 

PROSTITUTION: 

Considered  in  its  Moral,  Social,  and  Sanitary  Aspects.  Second 
Edition,  enlarged,  8vo,  12s. 

NOTES  AND  RECOLLECTIONS 

of  an  Ambulance  Surgeon,  being  an  Account  of  Work  done  under 
the  Eed  Cross  during  the  Campaign  of  1870,  by  William 
MacCoemac,  F.E.C.S.,  M.E.I.A.,  Assistant-Surgeon  to  St.  Thomas's 
Hospital.    8vo,  with  8  Plates,  7s.  6d. 

A  TREATISE  ON  GOUT,  RHEUMATISM 

and  the  Allied  Affections  by  P.  Hood,  M.D.    Crown  8vo,  10s.  6d. 

LECTURES  ON  OBSTETRIC  OPERATIONS, 

including  the  Treatment  of  Hsemorrhage,  and  forming  a  Guide  to 
the  Management  of  Difficult  Labour,  by  Eobeet  Babnes,  M.D., 
F.E.C.P.,  Obstetric  Physician  to,  and  Lecturer  on  Midwifery  at, 
St.  Thomas's  Hospital.    Second  Edition,  8vo,  with  113  Engravings, 

153. 

PRACTICAL  MIDWIFERY  AND  OBSTETRICS, 

including  Anesthetics.  By  John  Tannee,  M.D.,  M.E.C.P.  Edin. 
Fcap  8vo,  with  numerous  Engravings,  Ga.  6d. 

A  TRANSLATION  OF  DR.  DILLNBERGER'S 

Handy-Book  of  the  Treatment  of  Women's  and  Children's  Diseases 
according  to  the  A'ienna  Medical  School,  with  Prescriptions,  by 
Patrick  Nicol,  M.B.    Fcap  8vo,  5s. 
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PROLAPSUS,  FISTULA  IN  ANO 

and  other  Diseases  of  the  Rectum  ;  their  Pathology  and  Treatment. 
By  T.  J.  AsHXOif,  M.E.C.S.    Third  Edition,  post  8vo,  3a.  6d. 

ON  DEFORMITIES  OF  THE  HUMAN  BODY: 

a  System  of  OrthopsBdic  Surgery,  by  Beenabd  E.  Beodhttest, 
F.R.C.S.,  Orthop83dic  Surgeon  to  St.  George's  Hospital.  8vo,  with 
Engravings,  lOa.  6d. 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE 

and  Companion  to  the  Medicine  Chest ;  intended  as  a  Source  of 
Easy  Eeference  for  Clergymen,  and  for  Eamilies  residing  at  a 
Distance  from  Professional  Assistance  by  John  Satoet,  M.S. A. 
Eighth  Edition,  12mo,  5s. 

SYPHILITIC  DISEASES 

(The  Modern  Treatment  of),  both  Primary  and  Secondary ;  com- 
prising the  Treatment  of  Constitutional  and  Confirmed  Syphilis,  by 
a  safe  and  successful  Method,  by  Langston  Paekee,  F.E.C.S. 
Eifth  Edition,  8vo,  10s.  6d. 

METHOD  AND  MEDICINE : 

an  Essay  on  the  Past,  Present,  and  Future  of  Medicine  by  Balthazae 
W.  FosTEE,  M.D.,  Professor  of  Physic  in  Queen's  College,  Bir- 
mingham.   Svo,  2s.  6d. 

THE  TREATMENT  OF  SURGICAL  INFLAMMATIONS 

by  a  New  Method,  which  greatly  shortens  their  Duration  by 
Ftjeneatjx  Joedak,  F.R.C.S.,  Professor  of  Surgery  in  Queen's 
College,  Birmingham.    Svo,  with  Plates,  Vs.  6d. 

ATLAS  OF  OPHTHALMOSCOPY: 

representing  the  Normal  and  Pathological  Conditions  of  the  Fundus 
Oculi  as  seen  with  the  Ophthalmoscope  :  composed  of  12  Chromo- 
lithographic  Plates  (containing  59  Figures),  accompanied  by  an 
Explanatory  Text  by  E.  Lieeeeich,  Ophthalmic"  Surgeon  to  St 
Thomas's  Hospital.  Translated  into  English  by  H.  EosBOEOuan 
SwAKzx.  M.B.  Dub.    Second  Edition,  Enlarged  and  Eevised,  4to 
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A  SYSTEM  OF  PRACTICAL  SURGERY 

by  Sir  "William  Feegusson,  Barfc.,  T.E.C.S.,  F.E.S.,  Serjeant- 
Surgeon  to  the  Queen.  Fifth  Edition,  8vo,  with  463  Illustrations 
on  Wood,  21s. 

BT  THE  SAME  AtTTHOE, 

THE  PROGRESS  OF  ANATOMY  AND  SURGERY 

during  the  Present  Century'  (Lectures  on).  With  numerous 
Engravings,  8vo,  10s.  6d. 

DISEASES  OF  THE  EYE 

(A  Treatise  on  the)  by  J.  Soelbeeg  Wells,  F.E.C.S.,  Ophthalmic 
Surgeon  to  King's  College  Hospital.  Second  Edition,  8vo,  with 
Coloured  Plates  and  Wood  Engravings,  24s. 

BT  THE  SAME  AUTHOB, 

ON  LONG,  SHORT,  AND  WEAK  SIGHT, 

and  their  Treatment  by  the  Scientific  Use  of  Spectacles.  Third 
Edition,  8vo,  with  Plates,  6s. 

ON  DISEASES  OF  THE  SKIN: 

a  System  of  Cutaneous  Medicine  by  Ebasmus  Wilson,  E.E.C.S., 
E.E.S.    Sixth  Edition,  8vo,  18s. 

The  same  Wobk  ;  illustrated  ,  with  finely  executed  Engravings  on 
Steel,  accurately  coloured.    8vo,  363. 

BY  THE  SAME  ATTTHOE,  t 

LECTURES  ON  EKZEMA 

and  Ekzematous  Afi'ections  ;  with  an  Introduction  on  the  General 
Pathology  of  the  Skin,  and  an  Appendix  of  Essays  and  Cases.  8vo, 
10s.  6d. 

ALSO, 

LECTURES  ON  DERMATOLOGY 

delivered  at  the  Eoyal  College  of  Surgeons,  J anuary,  1870 :  Synopsis 
of  Diseases  of  the  Skin.    8vo,  6s. 
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APHASIA  OR  LOSS  OF  SPEECH 

and  the  Localisation  of  the  Taculty  of  Articulate  Language.  By 
Frederic  Bateman,  M.D,,  M.E.C.P,,  Physician  to  the  Norfolk 
and  Norwich  Hospital.    8vo,  7s. 

THE  SURGERY,  SURGICAL  PATHOLOGY, 

and  Surgical  Anatomy  of  the  Female  Pelvic  Organs,  in  a  Series  of 
Coloured  Plates  taken  from  Nature:  witli  Commentaries,  Notes^ 
and  Cases  by  Henbt  Savage,  M.D.  Lond.,  F.E.C.S.,  Consulting 
Physician  to  the  Samaritan  Free  Hospital.  Second  Edition,  greatly 
Enlarged,  4to,  £1  lis.  6d. 

ON  HERNIAL  AND  OTHER  TUMOURS 

of  the  Grroin  and  its  Neighbourhood  with  some  Practical  Eemarks- 
on  the  Radical  Cure  of  Euptures  by  C.  Holthouse,  F.E.C.S., 
Surgeon  to  the  Westminster  Hospital.    8yo,  6s.  6d. 

PRACTICAL  PATHOLOGY: 

third  Edition,  in  2  Vols.,  containing  Lectures  on  Suppurative  Fever,. 
Diseases  of  the  Veins,  Hsemorrhoidal  Tumours,  Diseases  of  the 
Eectum,  Syphilis,  Gonorrhoeal  Ophthalmia,  &c.,  by  Henet  Lee, 
F.E.C.S.,  Surgeon  to  St.  Greorge's  Hospital.    8vo,  10s.  each  vol. 

RENAL  DISEASES; 

a  Clinical  Gruide  to  their  Diagnosis  and  Treatment  by  "W.  E. 
Basham,  M.D.,  F.E.C.P.,  Senior  Physician  to  the  "Westminster- 
Hospital,    Post  Bvo,  7s. 

ET  THE  same  AUTHOE, 

ON  DROPSY, 

and  its  Connection  with  Diseases  of  the  Kidneys,  Heart,  Lungs,  and 
Liver.    Third  Edition,  Bvo,  with  16  Plates,  12s.  6d. 

ALSO, 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  KIDNEYS 

(Aids  to).    8vo,  with  10  Plates,  Sa. 
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ON  THE  PRESENT  STATE  OF  THERAPEUTICS ; 

with  some  Suggestions  for  placing  it  on  a  more  scientific  basis  by 
James  Eogees,  M.D.    8vo,  6s.  6d. 

HANDBOOK  FOR  NURSES  FOR  THE  SICK 

by  Miss  Veitch.    Crown  8vo,  2s.  6d. 

STUDIES  ON  FUNCTIONAL  NERVOUS  DISORDERS 

by  C.  HAifcriELD  Jones,  M.B.,  F.E.C.P.,  F.R.S.,  Physician  to 
St.  Mary's  Hospital.    Second  Edition,  much  enlarged,  8vo,  18s. 

PRINCIPLES  OF  SURGICAL  DIAGNOSIS 

(Lectures  on  the)  especially  in  Kelation  to  Shock  and  Visceral 
Lesions,  delivered  at  the  Eoyal  College  of  Surgeons  by  F.  Le  Geos 
Clark,  F.E.C.S.,  Senior  Surgeon  to,  and  Lecturer  on  Surgery  at, 
St.  Thomas's  Hospital.    8vo,  10s.  6d. 

IMPERFECT  DIGESTION: 

its  Causes  and  Treatment.  By  AsTHrE  Leaeed,  M.D.,  F.E.C.P., 
Senior  Physician  to  the  Great  Northern  Hospital.  Fifth  Edition, 
fcap  8vo,  4s.  6d. 

STRICTURE  OF  THE  URETHRA 

and  Urinary  Fistulse  ;  their  Pathology  and  Treatment :  Jacksonian 
Prize  Essay  by  Sir  Henet  Thompson",  F.E.C.S.,  Surgeon-Extra- 
ordinary to  the  King  of  the  Belgians.  Third  Edition,  Svo,  with 
Plates,  10s. 

BY  THE  SAME  AUTHOE, 

PRACTICAL  LITHOTOMY  AND  LITHOTRITY; 

or,  An  Inquiry  into  the  best  Modes  of  removing  Stone  from  the 
Bladder.    Second  Edition,  Svo,  with  numerous  Engravings,  10s. 

ALSO, 

DISEASES  OF  THE  URINARY  ORGANS. 

(Clinical  Lectures  on).  Second  Edition,  crown  Svo,  with  En- 
gravings, 5s. 
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MENTAL  DISEASES 

(The  Pathology  and  Therapeutics  of).  By  J.  L.  C.  ScnROEDEB 
Van  dee  Kolk.  Translated  by  Mr.  Eudall,  F.E.C.S.   8vo,  73.  6d. 

THE  CLIMATE  AND  RESOURCES  OF  MADEIRA, 

as  regarding  chiefly  the  Necessities  of  Consumption  and  the  Welfare- 
of  Invalids.  By  Michael  C.  Gteabham,  M.D.,  M.E. CP.  Crown 
8vo,  with  Map  and  Engravings,  5s. 

A  MANUAL  OF  THE  DISEASES  OF  THE  EYE 

by  C.  Macnamaea,  Surgeon  to  the  Calcutta  Ophthalmic  Hospital. 
Second  Edition,  fcap  8vo,  with  Coloured  Plates,  12s.  6d. 

BY  THE  SAME  AUTHOE, 

A  TREATISE  ON  ASIATIC  CHOLERA. 

8vo,  with  Maps,  16s. 

PHTHISIS  AND  THE  STETHOSCOPE; 

or,  the  Physical  Signs  of  Consumption.  By  E.  P.  Cottois",  M.D., 
E.E.C.P.,  Senior  Physician  to  the  Hospital  for  Consumption, 
Brompton.    Fourth  Edition,  fcap  8vo,  3s.  6d. 

PRACTICAL  ANATOMY: 

a  Manual  of  Dissections  by  Cheistophee  Heath,  E.E.C.S.,  Surgeon 
to  University  College  Hospital.  Second  Edition,  fcap  8vo,  with 
226  Engravings,  12s.  6d. 

BY  THE  SAME  .AUTHOE, 

MINOR  SURGERY  AND  BANDAGING 

(A  Manual  of)  for  the  Use  of  House-Surgeons,  Dressers,  and  Junior 
Practitioners.  Eourth  Edition,  fcap  8vo,  with  74  Engravings,  5s.  6d. 

ALSO, 

INJURIES  AND  DISEASES  OF  THE  JAWS : 

Jacksonian  Peize  Essay.    Second  Edition,  8 vo,  with  Engravings, 
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CATALOGUE  OP  DECENT  WORKS 


HUMAN  OSTEOLOGY: 

with  Plates,  showing  the  Attachments  of  the  Muscles.  By  Lttther 
HoLDEK,  P.E.C.S.,  Surgeon  to  St.  Bartholomew's  Hospital.  Fourth 
Edition,  8vo,  16s. 

BT  THE  SAME  ATTTnOE, 

THE  DISSECTION  OF  THE  HUMAN  BODY 

(A  Manual  of).  Third  Edition,  8vo,  with  Engravings  on  Wood, 
16s. 

MANUAL  OF  THE  DISEASES  OF  CHILDREN 

(A  Practical),  with  a  Pormulary,  by  Edward  Ellis,  M.D.,  Physician 
to  the  Victoria  Hospital  for  Children.    Crown  8vo,  6s. 

INJURIES  AND  DISEASES  OF  THE  KNEE-JOINT 

and  their  Treatment  by  Amputation  and  Excision  Contrasted : 
Jacksonian  Prize  Essay  by  W.  P.  Swain,  E.E.C.S.,  Surgeon  to  the 
Eoyal  Albert  Hospital,  Devonport.    8vo,  with  36  Engravings,  9s. 

A  TREATISE  ON  SYPHILIS 

by  "Waltee  J.  CoTJLSOK,  E.E.C.S.,  Surgeon  to  the  Lock  Hospital. 
8vo,  10s. 

BY  THE  SAME  AUTHOE, 

STONE  IN  THE  BLADDER: 

Its  Prevention,  Early  Symptoms,  and  Treatment  by  Lithotrity. 
8vo,  6s. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY. 

By  W.  B.  Caepentee,  M.D.,  E.E.S.  Seventh  Edition  by  Mr. 
Henet  Powee,  8vo,  with  nearly  300  Illustrations  on  Steel  and 
Wood,  28s. 

BY  THE  SAME  ATTTHOB, 

A  MANUAL  OF  PHYSIOLOGY. 

Fourth  Edition,  fcap  8vo,  with  252  Illustrations  on  Steel  and 
Wood,  12s.  6d. 
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A  MANUAL  OF  PRACTICAL  HYGIENE 

hj  E.  A.  Paekes,  M.D.,  ]7.E.C.P.,  F.R.S.,  Professor  of  Hygiene  in 
the  Anny  Medical  School.  Third  Edition,  8vo,  with  Plates  and 
"Woodcuts,  16s. 


ON  KIDNEY  DISEASES,  URINARY  DEPOSITS 

and  Calculous  Disorders  by  Lionel  S.  Beale,  M.B.,  F.R.S., 
r.E.C.P.,  Physician  to  King's  College  Hospital.  Third  Edition, 
much  Enlarged,  8vo,  with  70  Plates,  25s. 


BY  THE  SAME  AUTHOE, 

DISEASE  GERMS; 

and  on  the  Treatment  of  the  Feverish  State.  Second  Edition, 
crowii  870,  with  28  Plates,  12s.  6d. 


ON  DIGITALIS, 

with  some  Observations  on  the  Urine,  by  T.  L.  Bktjnton-,  M.D. 
D.Sc.    Ecap  8vo,  43.  6d. 


THE  SURGEON'S  VADE-MECUM 

by  EoBEET  Detjitt.  Tenth  Edition,  fcap  8vo,  with  numerous 
Engravings  on  "Wood,  123.  6d. 

HOOPER'S  PHYSICIAN'S  VADE-MECUM: 

or.  Manual  of  the  Principles  and  Practice  of  Physic,  Seventh  Edition 
by  W.  A.  Gut,  M.B.,  E.E.S.,  and  John  Haelet,  M.D.,  E.E.C.P. 
Ecap  8vo,  with  Engravings.    12s.  6d. 

THE  APPLICATIONS  OF  CHEMISTRY 

and  Mechanics  to  Pathology  and  Therapeutics  (Lectures  on  some 
of)  by  H.  Bence  J  ONES,  M.D.,  E.E.C.P.,  D.C.L.,  F.E.S.    8vo,  12s. 


BY  THE  SAME  ATITHOE, 

CROONIAN  LECTURES  ON  MATTER  AND  FORCE. 

Ecap  8vo,  5s. 
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MEDICAL  ANATOMY. 

By  Peakcis  Sibson,  M.D.,  F.E.C.P.,  F.E.S.,  Consulting  Physician 
'to  St.  Mary's  Hospital.    Imp.  folio,  with  21  coloured  Plates,  cloth, 
£2  2s. ;  half-morocco,  £2  IDs. 


TEMPERATURE  OBSERVATIONS 

containing  (1)  Temperature  Variations  in  the  Diseases  of  Children, 
(2)  Puerperal  Temperatures,  (3)  Infantile  Temperatures  in  Health 
and  Disease,  by  "Wm.  Squire,  M.E.C.P.  Lond.    8vo,  6s. 


A  DICTIONARY  OF  MATERIA  MEDICA 

and  Therapeutics  by  Adolphe  ■Wahltitch,  M.D.    8vo,  15s. 


DIABETES: 

Eesearches  on  its  Nature  and  Treatment  by  P.  W.  Pavt,  M.D.. 
P.E.S.,  P.E.C.P.,  Physician  to  Guy's  Hospital.  Second  Edition^ 
8vo,  with  Engravings,  10s. 


BY  THE  SAME  AUTHOB, 

DIGESTION: 

its  Disorders  and  their  Treatment.    Second  Edition,  Bvo,  8s. 


A  MEDICAL  VOCABULARY; 

or,  an  Explanation  of  all  Names,  Synonymes,  Terms,  and  Phrases 
used  in  Medicine  and  the  relative  branches  of  Medical  Science  by 
E.  a.  JMatne,  M.D.,  LL.D.    Third  Edition,  fcap  8vo,  83.  6d. 


IRRITATIVE  DYSPEPSIA 

and  its  Important  Connection  with  Irritative  Congestion  of  the 
Windpipe  and  with  the  Origin  and  Progress  of  Consumption.  By 
C.  B.  Gaheett,  M.D.    Crown  8vo,  23.  6d. 
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THE  PARASITIC  AFFECTIONS  OF  THE  SKIN. 

By  McCall  Andeesok,  M.D.,  F.F.P.S.,  Professor  of  the  Practice 
of  Medicine  in  Anderson's  University,  GHasgow.  Second  Edition, 
8vo,  with  Engravings,  7s.  6d. 

BX  THE  SAME  AUTHOE, 

ECZEMA. 

Second  Edition.    8vo,  6s. 

ALSO, 

PSORIASIS  AND  LEPRA. 

8vo,  with  Chromo-lithograph,  5a. 

STRICTURE  OF  THE  URETHRA 

(On  the  Immediate  Treatment  of)  by  Baenaed  Holt,  P.E.C.S., 
Senior  Surgeon  to  the  "Westminster  Hospital.  Third  Edition,  Svo, 
6s. 

OXYGEN: 

its  Action,  Use,  and  Value  in  the  Treatment  of  various  Diseases 
otherwise  Incurable  or  very  Intractable.  By  S.  B.  Biech,  M.D., 
M.E.C.P.    Second  Edition,  post  Svo,  3s.  6d. 

BT  THE  SAME  AUTHOE, 

CONSTIPATED  BOWELS : 

the  Various  Causes  and  the  Different  Means  of  Cure.  Third 
Edition,  post  Svo,  3s.  6d. 

OBSCURE  DISEASES  OF  THE  BRAIN  AND  MIND. 

By  PoEBEs  WiNSLOW,  M.D.,  D.C.L.  Oxon.  Fourth  Edition,  post 
Svo,  10s.  6d. 

ULCERS  AND  CUTANEOUS  DISEASES 

(A  Manual  of  the  Pathology  and  Treatment  of)  of  the  Lower  Limbs 
by  J.  K.  Speitdee,  M.D.  Lond.  "Svo,  4s. 
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A  COMPENDIUM  OF  PRACTICAL  MEDICINE 

and  Morbid  Anatomy  by  William  Dale,  M.D.  Lokd.  12mo, 
with  Plates,  7s. 

GERMINAL  MATTER  AND  THE  CONTACT  THEORY: 

an  Essay  on  the  Morbid  Poisons  by  James  Moeeis,  M.D.  Lond. 
Second  Edition,  crown  8vo,  4s.  6d. 

BY  THE  SAME  ATJTHOE, 

IRRITABILITY: 

Popular  and  Practical  Sketches  of  Cointaon  Morbid  States  and 
Conditions  bordering  on  Disease ;  with  Hints  for  Management, 
Alleviation,  and  Cure.    Crown  8vo,  4s.  6d. 

A  MANUAL  OF  MATERIA  MEDICA 

by  J.  E.  EoxLE,  M.D..,E.E.S.,  and  P.  W.  Headland,  M.D.,  E.E.C.P. 
Eifth  Edition,  fcap  8vo,  with  numerous  Engravings  on  Wood, 
12s.  6d. 

DISEASES  OF  THE  CHEST: 

Contributions  to  their  Clinical  History,  Pathology  and  Treatment 
by  A.  T.  H.  Waters,  M.D.,  E.E.C.P.,  Physician  to  the  Liverpool 
Eoyal  Infirmary.    8vo,  with  Plates,  12s.  6d. 

HOSPITALS,  INFIRMARIES,  AND  DISPENSARIES; 

their  Construction,  Interior  Arrangement,  and  Management,  with 
Descriptions  of  existing  Institutions,  by  Erancis  Oppeet,  M.D., 
M.E.C.P.    Eoyal  8vo,  with  58  Engravings,  10s.  6d. 

THE  STOMACH  AND  DUODENUM 

(The  Morbid  States  of)  and  their  Eelations  to  the  Diseases  of  other 
Organs.  By  Samuel  Eenwick,  M.D,,  E.E.C.P.,  Assistant-Physi- 
cian to  the  London  Hospital.    8vo,  with  10  Plates,  12s. 

BY  THE  SAME  AUTHOE, 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS. 

Second  Edition,  fcap  8vo,  with  GO  Engravings,  6s.  6d. 
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REVIEW  OF  THE  HISTORY  OF  MEDICINE 

among  Asiatic  Nations  by  T.  A.  Wise,  M.D.,  F.E.C.P.  Edin.  Two 
Vols.,  8to,  163. 

DISEASES  OF  THE  EYE 

(Illustrations  of  some  of  the  Principal),  witli  an  Account  of  their 
Symptoms,  Pathology,  and  Treatment,  by  Hbnet  Powee,  F.E.C.S.,. 
M.B.  Lond.,  Ophthalmic  Surgeon  to  St.  Bartholomew's  Hospital.. 
870,  with  twelve  Coloured  Plates,  20s. 

ON  HAY  ASTHMA 

and  the  Affection  termed  Hay  Fever  by  William  Pieeie,  M.D 
Fcap  Svo,  2s.  6d. 

OBSTETRIC  MEDICINE  AND  SURGERY. 

(The  Principles  and  Practice  of).  By  F.  H.  Eamsbotham,  M.D.,, 
F.E.C.P..  Fifth  Edition,  Svo,  with  One  Hundred  and  Twenty 
Plates  on  Steel  and  Wood,  22s. 

LECTURES,  CHIEFLY  CLINICAL 
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